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Chuong 3. M6 hinh sé d6 cao - DEM.

Chuong 4. Chirc nang hé thdng thong tin dia 1y.
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doc gia.

Moi y kién dong gop xin guri vé dia chi email: tranthiphuong@huaf.edu.vn.
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Chuong 1
CAC KHAI NIEM CO BAN CUA HE THONG THONG TIN DIA LY

Chu’ong 1 sé gioi thiéu khai quat lich sur hinh thanh Hé thong thong tin dia Iy (GIS),
dinh nghza cac thanh phan cua GIS va moi quan hé gnra cac thanh phan cua GIS dé nguoi
doc c6 thé hiéu ré hon dinh nghza vé GIS. Ung dung ciia GIS trong cac nganh kinh te khoa
hoc ky thudt, tw nhién va xa héi duoc trinh bay trong chwong nay cho thay GIS duoc xem
nhie la mot cong cu hé tro- hidu qua trong cong tac quan Iy cdc nguon tai nguyén thién
nhién.

1.1. Pinh nghia hé thong thong tin dia ly - GIS
1.1.1. Lich st hinh thanh GIS

Hé thong thong tin dia 1y - Geographic Information System (GIS) dugc hinh thanh tur
nhitng nim 60 cua thé ky trudc va phat trién rit manh trong nhimg thap ky gan day. GIS
dugc xem nhu 1a cong cu trg gitip quyét dinh trong nhiéu hoat dong kinh té - xa hoi, quic
phong ctia nhiéu qudc gia trén thé gidi.

Vi su phat trién cta cong nghé GIS, cac nha hoach dinh chinh sach, cac nha khoa
hoc tu nhién va xa hdi, cac td chie kinh té, doanh nghiép tu nhan va Nha nudc, déu co thé
sit dung GIS nhu mot cong cu ki thuat dé giai quyét cac van dé cap thiét nhu tinh trang
chat pha rung, 6 nhiém moi trudng, van dé do thi hoa, du bao vé nhing bién dong cua khi
hau. GIS cung cp cho con nguoi nhiing cong cy hiéu qua dé co thé xay dung, t6 chirc, xtr
ly va quan ly cac dir liéu, cung cap cac thong tin trg' giap cho cac chuyén gia vé GIS va cac
nha quan 1y trong viéc ra cac quyét dinh ding dan, cac giai phap hiru hiéu cho cac van dé
trén. Chinh nhiing kha ning nay phan biét GIS vdi cac hé théng thong tin khac va khién
cho GIS ¢6 pham vi rng dung rong trong nhiéu linh vuc khac nhau (phan tich cac su kién,
du doan tac dong va hoach dinh chién lugce). Khi xac dinh mét cong viée kinh doanh méi
nhu tim mot vung dat thich hop cho V1ec trong mot loai cay cu thé nao do, xay dung trung
tdm mua sam, hodc tinh toan 16 trinh t6i wvu cho mot chuyén xe khan cip.

Lap ban do va phan tich dia 1y khong phai 1a k¥ thuat mai, nhung GIS thuc thi cac
cong viéc nay tdt hon va nhanh hon cac phuong phap thu cong cii. GIS cho phép tao lap
ban dd, phdi hop thong tin, khai quat cac vién canh, giai quyét cac van dé phtc tap, va phat
trién cac giai phap hiéu qua ma cic cong cu trude day khong thuc hién duoc.

’Khéi ni¢m hé thong tin dia 1y dugc hinh thanh tir ba khai niém dia ly, thong tin va
hé thong, dugc viet tat 1a GIS, y nghia cua ching dugc dién giai nhu sau:

- Geographic Information Systems (My).

- Geographical Information Systems (Anh, Oxtraylia, Canada).

- Geographic Information Science (nghién ctru 1y thuyét, quan niém cua hé thong
thong tin dia 1y va cac cong ngh¢ thong tin dia 1y).

- Geographic Information Studies (nghién ctru vé ngit canh xi hoi cua thong
tin dia 1y nhu nglr canh phap ly, khia canh kinh té...).

~ Khai niém “dia 1y” (Geographic) duge st dung ¢ ddy vi trude hét GIS lién quan

dén cac dac trung “dia ly” hay cac ddc trung vé khong gian. Chung c6 thé la cac doi
tuong V~€1t ly, van hoa ha}{ kinh t€ trong tu nhién va xa h@i. Cac dac trung trén ban do la
biéu dién anh cua cac doi tuong khong gian trong thé giéi thyc: bi€u tuong mau va
kiéu duong dugc st dung dé thé hién cac dac trung khong gian khac nhau trén ban do



khong gian hai chiéu (2D). Khai niém “dia 1y” dé cap dén bé mat hai chiéu, ba chiéu
(3D)... clia trai dat. Con khai niém “khong gian” (Spatial) & cap dén bat ky cau tric da
chiéu nao, vi du anh y hoc tham chiéu dén co thé con nguoi. Do vay “dia 1y” 1a tap con
ctia “khong gian”. Nhung trong thyc té thi hai khai niém nay thuong xuyén duoc sir dung
thay thé cho nhau.

Khai niém “thong tin” (Information) d& cap dén khdi dir liéu khong 16 do GIS
quan ly. Cac d6i tugng & thé gidi thuc déu c6 tap riéng cac dir liéu chit - s6 thudc tinh
hay dac tinh (con goi 1a dit li€u phi hinh hoc, dit liéu théng ké) va cac thong tin vi tri can
cho luu trit, quan ly cac dac trung khong gian.

Khai niém “hé thong” (System) dé cap dén cach tiép can hé thdng cua GIS.
Moi truong ciia hé thong GIS dwoc chia nho thanh cac Modun dé dé hiéu, d& qua ly
nhung ching dugc tich hgp thanh hé thdng théng nhit, toan ven. Cong nghé thong tin da
trg thanh quan trong, can thiét cho tiép cAn nay va hau hét cac hé thong thong tin déu
dugc xay dung trén co sé mdy tinh. Dudi day Ia hinh v& thé hién mdi quan hé giita céc
loai hinh thong tin:

Céc hé thong thong tin

/\

Cac hé thong thong Cac hé thong thong
tin phi khong gian tin khong gian

T

: : Hé thong thong tin Céc hé thong thong
H¢ quan tri thong tin c4c ngudn tai nguyén tin khac CAM, CAD

A

Hé thong thong Hé thong thong
tin dia ly tin dat

N

Hé thdng hd so Hé thong thong tin
dia chinh gia dat

Hinh 1.1. Cdc logi hinh hé thong thong tin

Ngoai ra, trong GIS con thuong su dung khai niém “Coéng nghé thong tin dia 1y”
(Geographic Information Technology) 1a cac cong ngh¢ thu thap va xir ly thong tin dia ly
phuc vu cho phat trien GIS. Chung bao gom ba loai co ban sau:

+ Hé théng dinh vi toan cau (Global Positioning System — GPS): Do dac vi tri trén
mat dat trén co s& hé thong cac vé tinh.

+ Vién tham (Remote sensing): Sir dung cac vé tinh dé thu thap thong tin vé trai dat.



+ Heé thdng thong tin dia 1y (GIS).

Tir nhitng ndm cubi thap nién 80 cua thé ky XX, hé thong thong tin dia 1y (GIS)
bét ddu thidm nhap vao Viét Nam qua cac du an hop tic qudc té. Tuy nhién, cho dén gitra
thap nién 90, GIS mdi c6 co hdi phat trién & Viét Nam. GIS ngay cang duoc nhiéu nguoi
biét dén nhu mot cong cu hd trg quan 1y trong cac linh vyc nhu: quan ly tai nguyén
thién nhién; gidm sat moi truong; quan ly dat dai; quy hoach phat trién kinh té - xa hoi..
Hién nay, nhiéu co quan Nha nudc va doanh nghiép da va dang tiép can cong nghé thong
tin dia 1y (cong nghé GIS) dé giai quyét cac bai toan ciia co quan minh nhu quan 1y moi
truong, tai nguyén hogc thuc hién cac bai toan quy hoach str dung dat, quan 1y va thiét
ké cac cong trinh ha tang k¥ thuat... Sy phét trién cua cong ngh¢ thong tin dia ly voi
nhiéu ng dung hitu hiéu da thu hat sy quan tAm ciia nhiéu ngudi va nhiing Gng dung
ngiy cang phong phu da tao dicu kién thuan lgi cho su phat trién cua khoa hoc thong tin
dia 1y (GISscience).

O Viét Nam, trong nhimg nam gan day d3 hinh thanh mot s trung tAm va cong ty
chuyén nghién ciru, cung cap va tu van vé linh vuc GIS:

- Trung tam cong nghé thong tin dia ly”— DITAGIS, dugc thanh 1ap nam 1994, la
mot trung tam chuyén nghién ctu va phat trién tng dung khoa hoc va cong nghé thong
tin dia ly (GISscience and GISsystems) tai Viét Nam.

- VidaGIS la cong ty lién doanh Viét Nam - Pan Mach chuyén cung cap san
pham, dich vu trong linh vuc GIS...
1.1.2. Dinh nghia GIS

~ Hién nay co6 ‘réit nhiéu dinh nghia vé GIS, nhung nhin chung chiung déu c6 diém
giong nhau d6 la déu bao ham khai niém dir liéu khong gian va phi khong gian, phan biét
gitra h¢ thong thong tin quan ly va GIS.

Dinh nghia cua Burrought, 1986: GIS nhu la mét tap hop cac cong cu cho viée thu
nhép, luu trir, thé hién va chuyén doi cac dir liéu mang tinh chat khong gian tir thé gioi
thuc dé giai quyet cac bai toan ung dung phuc vu cac muc dich cu thé.

Dinh nghia cua dy an The Geographer’s Craft, Khoa Dia ly, Truong Dai hoc Texas,
My: GIS 1a co s6 dir liéu 86 chuyén dung trong do6 hé tryc toa d khong gian la phuong tién
tham chi€u chinh. GIS bao gom cac cong cu dé thuc hién cac cong viéc sau:

- Nhép di li€u tir ban dd giéy, anh vé tinh, 4nh may bay, sb liéu diéu tra va cac
ngudn khac.

- Luu trit dit liéu, khai thac, truy van co s& dit lidu.

- Bién d0i dit liéu, phan tich, md hinh héa, bao gdm cac dit liéu thong ké va dit lidu
khong gian.

- Lap bao cao bao gém ban dd chuyén dé, cac bang biéu, biéu dd va ké hoach.

Tir dinh nghia trén c6 thé thay rd ba van dé sau cua GIS:

Thir nhdt, GIS ¢6 quan hé vdi ing dung co so dit liéu (CSDL). Toan bd thong tin
trong GIS déu lién két v6i tham chiéu khong gian. Cé nhitng CSDL chira thong tin vi tri
(dia chi duong phd, vi tri thira dat...) nhung CSDL GIS st dung tham chiéu khong gian nhu
phuong tién chinh dé luu trir va xam nhép thong tin.

Thir hai, GIS 1a cong nghé tich hop. Hé GIS day du s& co kha nang phan tich, bao gdm
phén tich anh may bay, anh v¢€ tinh hay tao mé hinh, kich ban, so liu thong ké, v€ ban do...



Thir ba, GIS dugc xem nhu tién trinh khong chi 13 phan cing, phan mém roi rac ma
GIS con dugc sir dung vao trg giap quyét dinh. Cach thuc nhép, luu trit, phan tich, dir liéu
trong GIS phai phan anh ding cach thic thong tin s€ dugc s dung trong cong viéc lap
quyét dinh hay nghién ctru cy thé.

Pinh nghia cia Vién nghién ciru Hé thong méi truong ESRI, My nam 1997: GIS la
cong cu trén co s may tinh dé 1ap ban dd va phan tich cac ton tai va cac su kién xay ra
trén trai dat. Cong nghé GIS tich hop cac thao tac co sd dit liéu nhu truy van va phan tich
thong ké ban do.

Céc kha ning nay s& phan biét GIS vdi cac hé thong thong tin khac. C6 rat nhicu
chuong trinh may tinh sir dung dir li¢u khong gian nhu AutoCAD va céc chuong trinh
thong k&, nhung ching khong phai 1a GIS vi chung khong c6 kha ning thyc hién cac
thao tac dong thoi v6i ca hai loai dir liéu khong gian va thudc tinh.

Pinh nghia ciia David Cowen, My: GIS 1a hé thong phan cing, phan mém va cac thu
tuc dugc thiet ke dé thu thap, quan ly, xu 1y, phén tich, m6 hinh héa va hién thi cac dit liéu
quy chiéu khong gian d¢€ giai quyet cac van dé quan ly va 1ap ke hoach phirc tap.

Do phirc tap cta thé gidi thuc 1a khong gidi han. Cang quan sat thé gigi gan hon
cang thiy dugc chi tiét hon. Con ngudi mong méi luu trit, quan 1y day du cac dir liéu vé
thé giéi thuc. Nhung s& din dén phai co co so dit liéu 16n vo han dé luu trir moi thong
tin chinh xac vé ching. Do vay, dé luu trir duoc dit liéu khong gian ciia thé gidi thuc vao
may tinh thi phai giam s6 lugng dit liéu dén mirc c6 thé quan 1y duogc bang tién trinh
don gian hoa hay triru tugng hoa. Triru tuong 1a don gidn héa mot cach thong minh. Triru
tuong cho ta tong quat hoa va “y tudng” hoa van dé dang xem xét. Chung loai bo di cac
chi tiét du thira ma chi tap trung vao cac diém chinh, co ban. Cac dic trung dia 1y phai
dugc biéu dién boi cac thanh phan roi rac hay cac ddi tuong dé luu vao CSDL may tinh.

GIS Triru tuwgng
héa hay don
s s - gidn héa
Phan mém
A B
cong <4 + CSDL
R
Nguoi sir dung l The giéi thyc
Két qua

Hinh 1.2. Hé thong théng tin dia Iy

Y nghia chii yéu ciia tin hoc hoa thong tin dia 1y 1a kha ning tich hop cac kiéu va
ngudn dir lidu riéng biét. Muyc tiéu cta GIS 1a cung cip ciu tric mot cach hé thong
dé quan 1y cac thong tin dia 1y khac nhau va phuc tap, dong thoi cung cép cic cong cu,
cac thao tac hién thi, truy vin, mé phong... Cai GIS cung cip 1a cach thic suy nghi moi
vé khong gian. Phan tich khong gian khong chi 14 truy cip ma con cho phép khai thac céc
quan hé va tién trinh bién d6i ciia chiing,
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Hinh 1.3. Cdc 16p ban do (Map layers)

GIS luu trit thong tin thé gidi thuc biang cac 16p (layers) ban d6 chuyén dé ma
chung c6 kha niang két hop dia 1y voi nhau. Gia sir, 6 ving quan sat nhu hinh trén. Mdi
nhom nguoi st dung s€ quan tam nhiéu hon dén mot vai loai thong tin cu thé. Vi du, S¢
giao thong van tai s& quan tdim nhiéu hon dén hé thong dudng phd. S Tai nguyén va
Moi truong s& quan tAm nhiéu dén khu vuc din cu va ranh giéi hanh chinh. S¢
Cong Thuong quan tam nhiéu dén su phan b khach hang trong vung. Tu tudng tach
ban d6 thanh 16p (layer) tuy don gian nhung kha mém déo va hiéu qua, ching cho phép
nguoi sir dung kha nang giai quyét rat nhidu vin dé vé thé gidi thuc, tir theo ddi dicu
hanh xe cd giao thong dén cac tmg dung lap ké hoach va mo hinh hoa luu thong. Ta co
thé sir dung tién trinh ty dong, goi 1a ma hoa dia 1y (geocoding) dé lién két dir liéu bén
ngoai voi dit liéu ban do.

1.2 . Cac thanh phén chinh caa GIS

GIS doi hoi sy cung cip mot tap hop cac cong cu va phuong phap dé ngudi sir dung
c6 thé to chirc thao tac va biéu dién dir lidu dia 1y cho linh vuc ap dung riéng ciia minh.
GIS gom c6 nam thanh t6 chinh, bao gdm: con ngudi, phan cing, phdn mém, dit lidu va
phuong phép (Hinh 1.4).

Phan cimg Phéin mém

Dir ligu

Phwong phap

Hinh 1.4. Cic thanh phan cia GIS



1.2.1. Phén ciing

Céac thanh phan cia phan cing trong mot Hé thong thong tin dia 1y thong thuong
duoc thé hién ¢ Hinh 1.5.

Phén cimg ctia mot hé GIS gébm mady vi tinh, cau hinh va mang cong viéc clia may
tinh, cac thiét bi ngoai vi nhép xuét dit liéu va luu trir dit liéu. Cac may tinh co thé 1am viéc
ddc lap hoac co thé duge dit vao mot mang lién két. Cac thiét bi nhép di liéu nhu ban sb
hoa hodc may quét diung dé chon loc cac dic tinh dia 1y tir mot ban d6 hay anh ngudn vao
hé théng may tinh dudi dang dit liéu sé Vecto hay ma tran dang ludi.

B6 phan diéu khién trung tim (CPU) duoc ndi v6i bo phan luu triv (diskdrive) 1am
nhiém vu Iuvu trir dit 1i€u va chuong trinh may tinh. Cac thiét bi ngoai vi khac nhu may in,
may vé& (plotter) thudng dugc dung dé trinh bay, hién thi va in cac dir liéu két qua da duoc
xur 1y. Cac 6 dia DVD, CD, modem dugc su dung déng thoi trong viée luu trit cac dir li€u
dau vao va ra cua hé thong hay dong vai trd chuyén dit liéu giita cac hé thong thong tin véi
nhau. Nguoi str dung c6 thé thé hién dit liéu nhu ban do trén man hinh tir may tinh va cac
thiét bi ngoai vi nhu may quét, may in.

==

= NVAX

May

tinh 16n %
M N

Tram IBM PC
lam

My viéc — ;
Ve Ban s6 hoa
Tram
lam viéc
A—— May quét R
modem ) Ve | =S [ e
[ =y
=5

Hinh 1.5. Cdc thanh phan phan ciing ciia GIS
1.2.2. Phin mém

Mot hé GIS thuong co chuong trinh may tinh ¢ kha nang luu trir va quan tri cac dir
liéu dia ly gom nam phu hé ky thuat (subsystem) chu yéu sau:

- Nhép dir liéu;
- Luu trit dir li€u va quan ly dir licu;
- Chuyén d6i dir liéu;

- Hién thi dir liéu va bao cao két qua.



- Giao dién voi nguoi dung.

Nhap dit liu

v

Yéu cau hoi dap _1. Co s dit ligu dja 1y | @

N

Hién thi két qua, 1ap béo cao Chuyén d6i

Hinh 1.6. Cdc chirc ndang thanh phan chinh ciia mét hé quan tri dir liéu dia Iy

Trén thi truong thé gidi hién nay co cac phan mém GIS co kha niang dap mg rat
nhleu ung dung khac nhau. Mot s6 phan mém c6 thé tai dugc mién phi tu internet va mot
sO phan mém can phai mua ban quyén sir dung. Dé ¢ the lya chon phan mém phu hop cho
tung truong hop hay cong viéc cu the ngudi st dung can phai hiéu rd sy khac biét giira
céc phan mém do hoa véi cac phan mém GIS.

Phan mém dd hoa 1a phﬁn mém chi don thuan dugc st dung dé v& de cac doi tuong
dd hoa 1én nhau. Cac phan mém nay c6 wu thé trong thiét ké va vé cac ddi tuong trén ban
dd, chfmg han nhu ph?m mém AutoCAD, Sufer, Map Viewer, Famis... Tuy nhién, nhuoc
diém cua cac phan mém d6 hoa 1a khong c6 kha ning quan ly va phén tich dong thoi hai
loai dir liéu khong gian va thudc tinh. Trong cong tac quan 1y tai nguyén dat, phdn mém
chuan va théng nhat duoc sir dung dé xay dung mot s6 ban d6 chuyén dé nhu ban dd dia
chinh, ban d6 hién trang sir dung dét 1a Famis. DAy 1a phan mém c6 wu thé vé do hoa, co
kha ning v& va bién tap cac loai ban do chuyén dé theo diing quy pham. Tuy nhién, han
ché ctia phin mém nay 1a khong thé két ndi cac ddi twong trén ban dd voi dir lidu thude
tinh trong cac loai s nhu S6 Pia chinh, S6 Muc ké... trong Hé thong Hd so dia chinh.
Chinh vi vay, de c6 thé quan ly chung cac loai ban d6 chuyén dé va thong tin thudc tinh
trong h¢ thdng so sach, biéu miu quy dinh cta nganh Quan ly dat dai cin phai sir dung cac
phan mém GIS.

Phan mém GIS 14 nhiing phan mém c6 kha ning xay dung va quan 1y dong thoi dix
lidu khong gian va thudc tinh, c6 kha ning sir dung mdi quan hé khong gian dé xu 1y dir
lidu thong qua chirc nang chong ghép cac lop dir liéu dé tao ra cac 16p dir liéu moi. Nhu
vay, co thé thay thé manh noi bat cua cac phan mém GIS chinh 1a kha nang lam viéc voi co
so dir liéu dia 1y. Hién c6 nhiéu phan mém GIS duoc sir dung phod bién nhu phan mém
ArcGIS, ArcView, Maplnfo... Mdi phan mém déu c6 nhitng wu va nhuoc diém cia nod vi
vy nguoi sir dung can hiéu 16 duge kha ning dap (mg cua ting phan mém trén co sé bén
chirc ndng co ban: nhap dir ligu, chinh 1y dit ligu, phén tich dir lidu va biéu thi két qua dé
chon phan mém ‘ung dung cho phu hop voi tung tru’o‘ng hop hay cong viéc cu thé. Cac
cong ty cung cdp phan mém GIS chinh trén thé gioi hién nay la ESRI, Intergraph,



Landmark Graphic va Mapinfo. Trong pham vi mén hoc nay s& gidi thi¢u cho ngudi hoc
phan mém ArcGIS (xem cu thé & Chuong 6).

1.2.3. Dir liéu

C6 thé coi thanh phin quan trong nhat trong mot h¢ GIS la dir liéu, bao gdm céc dir
liéu khong gian va dir li¢u thudc tinh. HE GIS s& két hop dir liéu khong gian véi cac nguon
dir liéu khac. Cac ngudn dir liéu dau vao ciia mot hé GIS bao gom: sé liéu do dac tric dia,
s6 liéu thu nhan dugc tir hé théng dinh vi toan cau - GPS, anh hang khéng, anh vién tham,
va cac ban do dang gidy...

Céc thao tac lién quan dén dir lidu:

Thu thdp di liéu: Céac dit liéu dugc thu nhan vao mot hé GIS c6 thé tir nhiéu ngudn
khac nhau nhu tir hé théng quan tric moi trudng, hodc tir cac co s& dir liéu di co san. Cac
dir liéu khong gian c6 chira cac thuge tinh nhu cac dir liéu tho, s6 liéu thi nghiém hodc cac
chi s6 phai dugc chuyén dbi sang dang dir li¢u dau vao cua GIS. Cac dit liéu khong gian
ban dau ciing & dang nhu ban dd gidy, cac file dir liéu dang anh may bay hay anh vién
tham... Ngoai ra cac dir liéu dia 1y khic nhu ti 1& ban d6 (anh), phép chiéu, vi tri dia 1y,
nam thu thdp dir liéu va kha nang thyc hién cling phai dugc xac dinh va chuan hoa dé dua
vao hé thong.

Nhdp dir liéu: Pay la giai doan thuc hién cac thao tac nhu trat dit li€u, s6 hoa, quét,
hodc nhap dit li€u tir ban phim. Qua trinh Iya chon cac di liéu dé nhép vao hé théng gén
lién v6i su trg gilp cua cac thiét bi ngoai vi nhu ban s6 hoa, may quét, may vi tinh... va cac
phén mém c¢6 chirc nang nhép dir liéu. Viéc nhap dir li€u dang s6 san c6 tir dinh dang dir
liéu khac cling doi hoi phai dinh dang lai (reformat) khuén dang dir licu. Chang han nhu
céc ban do dia chinh va ban do hién trang st dung dat trong ‘nganh Tai nguyén va Mai
truong thuong dugce thanh 1p ¢ dinh dang *.dgn nén khi muon sir dung cac ban dd nay
trong moi truong GIS, phan mém ArcGIS hodc ArcView, can phai thuc hién thao tac
chuyén ddi dinh dang dir licu sang *.shp. Nhu vay, su chuyén d6i khudn dang dir liéu la
yéu cau dé co thé 1am viéc duoc voi cac dit liéu trong moi truong GIS va phai dugc dat ra
trong qui trinh nhap dir li€u.

Cdc thao tac chinh 1y va thé hién dir liéu cho phép thong bao cac dir liéu khong gian
v6i bt ky mot hay t6 hop cac thudc tinh di kém dudi dang ban d6 va bang thudc tinh.
Phan tich dir liéu GIS doi hoi chuong trinh may tinh thyc hién cac thao tdc nhu tinh toan
dién tich, khoang cach, phép tao ving dém, chong xép cac 16p dit liéu khong gian, thong
ké hodc cac hoat dong tinh toan sir dung churc nang logic... Kha nang va sy linh hoat ctua
mot hé GIS c6 thé chimg minh qua qua trinh phan tich dir liéu. Thiét ké, xay dung chinh
xac mot co so dit liu s& dap ung dugc cac yéu cau cua ngudi st dung va tranh dugc
nhiing gia thuyét sai léch.

Mo hinh héa cac dir liéu khong gian cing 1a mét chirc nang rat quan trong trong GIS.
Mot hé GIS c6 thé chira md hinh phuong phap sd hodc ¢o thé 1a mot mdi truong may tinh
doc lap. Khi str dung mot he thong rleng biét d¢ mo hinh hoa cac két qua dua vao hé thong
GIS can phai dugc xem xét, chinh sura va dugc luu gitt nhu mot phan cua co sé dir liéu cho
cac muyc dich phan tich khac.

1.2.4. Ngwoi sw dung

Céac yéu to vé ky thuat (phan clng, phan mém va co s¢ dir liéu) cia mot hé thong
thong tin dia Iy s& khong c6 hiéu qua néu nhu thiéu ky nang su dung ctia con nguoi, khong
duoc van dung vao mét hoan canh thich hgp va thong nhét v6i chinh sach phat trién cua
Nha nudec.



Nguén nhan luc dé van hanh mot hé GIS bao gém cac can by van hanh, can by ky
thuat chuyén mon va cac nha quan ly. Can bd véan hanh la nhiing dd hoa vién thiét ké, bién
tap ban do theo cac tiéu chuan va qui pham vé hé théng ky hiéu ban d6 dang c6 hiéu luc
hién hanh. Céc can bd thu nhan dir liéu c6 nhiém vy bién db6i dit liéu ban do gidy sang dang
s6, hoidc tao méi dit liéu tir két qua do dac tric dja, giai doan anh vién tham cho mot hé
GIS. Can bo k¥ thuat bao gdm cac nha phan tich thong tin (information analyst) giai quyét
céc van dé didc biét va dap tmg cac yéu cau thong tin cho nguoi s dung. Can bg quan 1y hé
thdng c6 trach nhiém bao tri hoat dong ciia hé thong (phan cung, phan mém). Lap trinh
vién 1a nhitng ngudi sir dung ngdn ngit may tinh dé dua cac van dé chuyén mon da dugc
chuan bi béi phén tich vién tré thanh cac chuong trinh. Nguoi quan 1y dit liéu tro gitip cho
céc phan tich vién, lap trinh vién va nguoi sir dung truc tiép to chuc cac dic tinh dia ly
thanh cac 16p (layers), xac minh ngudn dit liéu, gan ma cho cac dir liéu phi khong gian va
giai trinh thong tin vé ndi dung cua co s dit licu.

Nha quén 1y ¢6 nhiém vu t6 chire va diéu hanh thuong xuyén viée thye hi¢n mot du
an GIS va quan 1y qua trinh bién tép, san xudt cac két qua (output data) theo cac yéu cau
ctia to chirc. San pham thong tin dau ra phai dap ing dugc cic yéu cau chuyén mon va phai
dugc chap nhan.

1.2.5. Phwong phap

GIS 1a mét loai hé thong thong tin dic biét nén tuy timg muc dich va hoan canh tmg
dung cy thé ma lya chon va thiét ké hé théng cho pht hop. Muén mét hé GIS hoat dong co
hiéu qua doi hoi phai co sy phéi hop tot gitra cac nha quan ly, khoa hoc chuyén mén va cac
ky su thiét ké xay dung hé théng, Xay dung mét hé GIS don gian hay hién dai la tuy thudc
vao hoan canh cu thé cuia muyc dich va yéu cau cung cap thong tin cho cac linh vuc chuyén
moén. Mot dy an GIS chi thanh cong khi n6 dugc quan ly tot va ngum su dung hé théng
phai c6 k¥ ning t6t, nghia 1a phai co sy phdi hop tot gitra cong tac quan ly va cong nghé
GIS.



1.3. Mt s6 irng dung cia GIS trong cac nganh khoa hoc, kinh té va k¥ thuét

Cong nghé GIS ngay cang duogc st dung rong rai. GIS c6 kha nang su dung dir li¢u
khong gian va phi khong gian tir cac ngudn khac nhau khi thuc hién phan tich khong gian
dé tra 10i cac cau hoi ciia ngudi str dung. Cac cAu hoi ma GIS 6 kha ning tra 101i:

- C6 cai gi 6...2 Nhan dién (Identification): Nhan biét tén hay cac thong tin
khac cta dbi tugng béng cach chi ra vi tri trén ban dd. Viéc nay cling co thé thuc hién
bang cach cung cap sb liéu toa do, tuy nhién kém hiéu qua hon.

- ...0 dau? Vi tri (Location): Céau hoi nay dan dén mot hodc nhiéu vi tri thoa
man yeu ciu ciia ngudi str dung. N6 c6 thé 1a tap hop cac toa do hay ban do chi ra vi
tri cua mot ddi tugng cu thé, hay nhiéu d6i tuong.

- Cai gi da thay d6i tr...? Xu thé (Trend): Cau hoi nay lién quan dén cac dir
liéu khong gian tam thoi. Chang han, cau hoi li€n quan dén phat trién cta cac vung do
thi trén dia ban tinh Thira Thién Hué trong giai doan tir nam 2004 dén 2014.

- Puong nao di la tét gitra...? Tim dudng di tdi wu (Optimal path): Trén co so
mang ludi cua duong di (h¢ thong duong bg, dudng thuy...) céu tra 101 cho biét duong
di nao 1a ngan nhat.

- Giira... va... c6 quan hé gi? Mau (Pattern): Cau hoi nay kha phiec tap, tac dong
den nhiéu dir li¢u. Vi duy, cau tra 1oi c6 the phan anh quan h¢ gitra khi hdu dia phuong va
vi tri ciia nha may, cong trinh cong cong trong vung lan can.

- Céi gi xay ra néu...? Mo hinh (Model): Cau hoi nay lién quan dén cac hoat dong
13p quy hoach va du bao. Vi du, can phai nang cap xay du‘ng mang ludi giao thong, dién
nhu thé nao néu phat trién khu dan cu vé phia Nam thanh phd Hué.

Vi GIS duoc thiét ké nhu mot hé théng chung dé quan 1y dit liéu khong gian, nd cd
rat nhiéu tmg dung trong viéc phat trién do thi va moi truong ty nhién nhu 1a: quy hoach
d6 thi, quan ly nhan lyc, néng nghiép, diéu hanh hé théng cong ich, 16 trinh, nhan khau,
ban 0, giam sat ving bién, ciru hoa va bénh tat. Trong phan 16n cac linh vuc nay, GIS
dong vai tro nhu 1a mdt cong cu hd tro quyet dinh cho viéc lap ké hoach hoat dong. Duoi
day 1a mot vai tmg dung cu thé ctia GIS thudng thay trong thuc té:

1.3.1. Qudn ly tai nguyén thién nhién va moi truong

Theo nhiing chuyén gia GIS kinh nghiém nhat thi ¢é rat nhiéu ng dung da phat trién
trong nhirng t6 chlrc quan tam dén moi truong. Voi mice don gian nhat nguoi dung sur dung
GIS d& danh gia méi trudng, vi du nhu vi tri va thudc tinh cua céc loai cdy trong. Ung
dung GIS v6i mirc phic tap hon la dung kha nang phén tich cua GIS dé mo hinh héa cac
tién trinh x6i mon dét, sy lan truyén 6 nhiém trong moi truong khong khi hay nudc, hoac
su anh hudng cua mot tran mua lon dén mot vung dat nao do trong luu vuc. Néu nhiing dit
liéu thu thap gin lién véi ddi tugng ving va sir dung céc chirc ning phan tich phic tap thi
mo hinh dir liéu dang anh (Raster) c6 khuynh huéng chiém wu thé.

GIS con duge tmg dung trong giam sat sy thay doi bé mat 16p phu va st dung dat
(Land use and Land cover change): Cac nha khoa hoc thé gi6i trong cac linh vuc khoa hoc
ky thuat ing dung cac hé thong cong nghé cao nhu GIS, vién tham (Remote Sensing), va
h¢ thong dinh vi toan cau (Global Positioning System) két hop voi cac hé thong nghién ciru
xa hoi con nguoi... nham tim ra cac nguyén nhan tac dong dén nhiing blen d6i ctia bé mit
trai dat, nghién ctru cac moi lién quan, anh huong va két qua giita cac van dé sir dung dat
va cac dién bién thay doi ciia cac 16p phu bé mat dat.
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Ngoai ra, GIS con trg gitiip cac co quan quan Iy Nha nudc va dia phuong trong quy
hoach vung va quy hoach st dung dat cac cap. Giam bdt cac anh huong bat loi do sy phat
trién (vi du quy hoach phat trién d6 thi) d6i véi cac ving canh quan tu nhién.

O cac thanh ph67 16m, GIS duoc ing dung trong quy hoach kién tric do thi, quy hoach
khong gian dd thi, bi€u dien phoi canh thanh phd, di€u hanh mang ludi giao théng, ctru
hoa cuu thuong, quan 1y bat dong san, cap thoat nudc do thi...

- Quan ly tai nguyén (dat, nudc, riung, dong vat, cong trinh kién tric va di san van
hod);

- Str dung GIS dé giai cac bai toan dia hinh trong cong tic qui hoach cac vung dat
doc phuc vu san xuat noéng 1am nghiép, khoi phuc bé mat do anh hudéng ciia x6i mon va
tich tu bé mat;

- Str dung mé hinh DEM dé nghién ctru sy ling dong cua cac 16p bdi tich dai dwong
dua trén thong tin thyc dia;

- Mb hinh mé phong bién d6i bé mat dat.
1.3.2. Khoa hoc dit

Ung dung GIS trong khoa hoc dit khong phai 1a vin d& méi ma da duoc nhiéu tai
liéu gidi thi€u tir nhitng ndm 70. Tuy nhién, trong quéa khir nhiing sy quan sat da dugc thuc
hién tai nhimg diém hién truong va thong tin vé dat chi dua trén dir liéu phiu dién dat (mo
ta, phan tich trong phong thi nghiém). Ngay nay, v6i nhitng k§ thuat t6 hop cua thanh lap
ban do, ndi suy vién tham va mé hinh hoa, GIS tré nén rat hiéu qua cho nhiing ngudi diéu
tra vé dét va nhitng nha quy hoach méi trudng. Ban dd dat thé gidi ti 1& 1:1.000.000 duogc
thanh 14p dua trén co so dir liéu dat va dia hinh voi day du cac dir liéu khong gian va tinh
chét 1y hoa hoc cua dit voi dic diém dia hinh cua tat ca cac loai dat trén thé gioi. Trude
day, nhimg nha khoa hoc dét quan tdm dén cac van dé nghién ciru gz"m lién voi thanh lap
ban do dat, ngay nay da cd gang miéu ta sy bién doi khong gian cua dat. Voi ki thuat GIS,
thong tin ¢ thé duoc cung cp dudi nhimg dang khac nhau cho nhiing nguoi sir dung dat
tr nguoi quy hoach d6 thi ¢ cac nudec phuong Tay toi chuyén gia tai nguyén dat O cac
nudc dang phat trién. GIS ngdy nay dugc thiét 1ap dé khao sat thuc té vé dat toan cau, dugc
sir dung chu yéu cho san xuat ban do, 1ap cac ban dd thich hop dat dai dé dép ung yéu cau
nguoi st dung.

Céc co quan khao sat thd nhudng qubc gia nhu Dich vu bao ton dat (USDA) str dung
Hé théng thong tin dat dai nhu mot cong cu tong quan cho thanh lap ban dd va cung cép
thong tin thd nhudng cho nguoi st dung. Sau day la mot s6 ing dung vé ban d6 phéan loai
dat véi cac thudc tinh lién quan:

- Xay dung ban dd thé hién co ciu cua dat, xem xét cac bién d6i dac tinh mdi khoanh
dat; Doi tén, phan loai nhitg ving dat khac nhau; Chong ghép logic cac 10p thong tin dat
v4i cac 16p thong tin khi hau, tham che phu dat, dia mao, i me; Tinh toan gia tri thudc
tinh tir nhitng 16p thong tin khac nhau hodc uéc tinh khdi luong dat hang nim mat di do
x6i mon két hop sir dung phuong trinh tong hop x6i mon dat (USLE) phé dung;

- Tao mot co s& dit liéu dat;

- Sir dung dir liéu pha:lu dién: Uébc 'tinh, mo ta dinh 1qqng vé tinh chét dét bao gSm cac
gia tri trung binh, gia tri phuong sai cua tat ca nhimg tinh chat dinh lugng cta dat.
- Thanh lap nhiing ban d(“)’ chuyén d& bang phuong phap ndi suy dir liéu phau dién
dat trong nghién ctru Q nhiém dﬁt; Tao mo hinh udc tinh san lugng mua vu hoac mé hinh
dinh lugng khac tir phau dién dat va dit liéu khac.
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- Phan tich nhu cau str dung phan bon cap vung va qudc gia.

Thir nghiém phan mém GIS trén nhiing tiéu ban dat va tinh toan nhu cau phan bén
ctia dat. Hoi dap, tim kiém dugc dua trén co cd dir lidu dia 1y (ban dd) va dir lidu phi dia ly
(nhom dét 16n nhat, d6 doc, mirc 46 x6i mon, diéu kién tudi tiéu, nhidm min, kiém, tinh
s0i, da, phan loai tiém ning sir dung dét, du doan tinh trang dinh dudng NPK va pH) cho
mdi ving.

1.3.3. Khi twong thuy van

Trong linh vyc nay GIS dugc dung nhu 1a mét hé thong dap mg nhanh, phuc vu
phong chéng thién tai nhu 1t quét, sat 13, xac dinh tam bao, dy doan cac luong chay, xac
dinh mtc d6 ngap lut, han han...tr d6 dua ra cac bién phap phong chdng kip thoi. Vi
nhimg ng dung nay mang tinh phén tich phirc tap nén mo hinh dir liéu khong gian dang
anh (raster) s& chiém wu thé.

1.3.4. Nong nghiép va phdt trién néng thon

Nhimg tng dung dac trung cua GIS trong linh vuc ndng nghiép va phat trién noéng
thon bao gom: Gidm sat thu hoach, quan ly s dung dat, du bao v€ hang hod, nghién ctru
vé dét canh tac, k& hoach tudi tiéu, kiém tra ngudn nudc. Dén sO thé gioi tinh dén thang 7
nam 2013 da dat khoang hon 7t nguorl Ngudi ta dy doan ring con 50 nay s€ tang gap doi
vao nam 2050. Sy ting dan s chi yéu & nhiing nudc dang phat trién va diéu nay di cing
voi hién twong di dén tir néng thon ra thanh thi. Sy tang trudng co hoc ndy s& gay ra nhiing
van dé nghlem trong trong cong nghiép, moi truong va suc khoe con nguoi. Pé tim cach
giai quyét nhung van dé nay, nhung dir liu tin cay gan diy vé so lwong dan cu, tinh chat
va su phan bd dan cu phai ludn sin co. Nhitng ngudn thong tin vé dan toc hoc (thdng ké va
nhitng yéu cau thong tin) c6 chi phi 16n va khong day du trong da sé cac truong hop &
nhitng nuéc dang phat trién. Trong khung canh nay, k¥ thuat vién tham duogc t6 hop véi
GIS dé diéu tra va xu 1y dit 1i€u cho cac nghién ctru dan toc hoc.

O Viét nam, cong ngh¢ GIS méi duge chu y dén trong vong hon 20 nam tré lai day.
Tuy nhién do nhimg han ché vé cong nghé, k¥ thuat va quan ly, GIS méi chi duoc tap
trung & mot s6 co quan nghién ctru trung wong cua mot sO nganh nhu ndng lam nghiép, dia
chat, khi twong thuy van, giao thong van tai, qudc phong. Phan 16n méi chi dimg lai & mirc
xdy dung co sé dir liéu cho cac du an nghién ciru. Mot s phdn mém 16n vé GIS nhu
ArcGIS, Maplnfo, Mapping Office da duoc s dung & nhiéu noi dé xay dung lai cac ban
d6 dia hinh, dia chinh, hién trang trén pham vi toan qudc. Su két ‘hop gitra cong nghé vién
tham va GIS di bat dau duoc ing dung trong nhiéu nghién ctru vé nong 1am nghiép, chang
han nhu trong cong tac diéu tra quy hoach rimg (Vién diéu tra quy hoach rimg), cong tac
diéu tra va danh gia va quy hoach dat nong nghiép cta Vién quy hoach, thiét ké Nong
Nghiép... ¢ mé ra cac trién vong dang chu y trong viéc ing dung GIS.
1.3.5. Dich vu tai chinh

GIS duogc sir dung trong linh vuc dich vu tai chinh tuwong tu nhu 1a mdt rng dung don
1¢. No6 da tung dugc ap dung cho vi¢c xac dinh vi tri nhitng chi nhanh mai ciia Ngan hang,
diém dat tram ATM. Hién nay viéc st dung GIS dang ting 1én trong linh vuc nay, né la
mot cong cu danh gia rii ro va muc dich bao hiém, xac dinh v&i do chinh xac cao hon
nhitng khu vuc ¢é d6 rii ro 16n nhat hay thap nhat. Linh vuc nay doi hoi nhitng dit liéu co
s6 khac nhau nhu 1a hinh thire vi pham luét phap, dia chét hoc, thoi tiét va gia tri tai san.
1.3.6. Yté

‘Ngoai trir nhiing tmng dung déanh gia, quan Iy ma GIS thuong dugc st dung, GIS con
c6 thé ap dung trong linh vuc Y té. Vi du nhu, no chi ra dugc 16 trinh nhanh nhat giita vi tri
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hién tai cua xe cép ctru va bénh nhén can ciip cuu, dua trén co s¢ dit li¢u giao thong. GIS
cling c6 thé dugc sir dung nhu 1a mdt cong cu nghién ctru dich bénh d€ phan tich nguyén
nhan bgc phat va du doan kha nang lay lan bénh tat trong cong dong.

1.3.7. Giao thong

GIS c6 kha ning tmg dung dang ké trong linh vuc vén tai. Viée lap ké hoach va duy
tri co s¢ ha tang giao thong rd rang 1a mot ing dung thiét thyc. Hién tai, GIS két hop voi
GPS dugc ung dung kha rong rai trong linh van tai va xay dung hai d6 dién tu.

1.3.8. Cdac nganh dién, nudc, gas, dién thoqi...

Nhiing cong ty trong linh vuc ndy 1a nhitng ngudi dung GIS linh hoat nhat, GIS dugc
dung dé xdy dung nhiing co s& dir liéu 1a nhan t6 cua chién lugce cong nghé thong tin cia
cac cong ty trong linh vuc nay. Dit li¢u Vector thuong dugc dung trong cac linh vuc nay.
nhimg Ung dung 16n nhat trong linh vuc nay 13 Automated Mapping va Facility
Management (AM-FM). AM-FM duoc dung dé quan Iy cac dic diém va vi tri cta cac cap,
valve... Nhiing tmg dung nay doi hoi cac ban d6 sb véi do chinh xac cao. Mot té chuc du
c6 nhiém vy la 1ap ké hoach va bao dudng mang ludi van chuyén hay la cung cap céc dich
vu vé nhan luc, hd tro cho cac chuong trinh an toan cong cong va hd trg trong cac truong
hop khan cap, hodc bao vé moi truong, thi cong nghé GIS ludn dong vai tro ¢t yéu bang
cach gitp cho viéc quan 1y va st dung thong tin dia Iy mot cach hiéu qua, nham dap ung
cac yéu cau hoat dong va muc dich chuong trinh cta t chic do.

CAU HOI ON TAP
1. Trinh bay khai niém hé thong thong tin dia 1y.
2. Phén tich vai trd cta cac thanh phan trong GIS.
3. Thanh phan quan trong nhat trong Hé thdng thong tin dia Iy 1a gi? Tai sao?
4. Néu cac ting dung cua GIS trong cac nganh khoa hoc k¥ thuat va kinh té trén thé gidi.
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Chuong 2
CAU TRUC VA MO HINH DU LIEU
CUA HE THONG THONG TIN PIA LY

Chuong 2 sé cung ccfp cho nguoi doc nhitng hiéu biét vé cau tric quan Iy dit liéu ciia
hé thong théng tin dia Iy, cdc khdi niém vé dir liéu khong gian (hay con goz la dit liéu ban
do) dit liéu phi khong gzan (hay con goi la dir liéu thudc tinh) trong co so dir liéu cia hé
thong théng tin dia Iy va moi quan hé mat thiét giiva hai logi diF liéu co ban nay.

Dic diém dir liéu trong GIS khac biét voi dur liéu o cac hé thong thong tin khac (ngan
hang, thu vién, quan ly khanh hang, y té...) & chd chung bao gém ca thong tin vé vi tri
khong gian, tham chi ca cac mdi lién hé khong gian va cac thong tin mé ta (thudc tinh) cac
vat thé trong hé théng dir liéu.

Dt li¢u dia Iy biéu thi cac vat thé trén bé mit trai dit bao gio ciing duoc thé hién trén
mit gidy phiang hai chiéu bing ba thuc thé chinh: diém (point), duong (lzne) va vung
(polygon) dugc ma hoa vao trong h¢ thong co s¢ dir liéu dia ly. Cac thuc thé nay biéu thi
tat ca cac vat thé dia ly trén mat dat d& mé hinh hoa thé gioi thuc té.

Ngu’(n ta sq dung mot hé thong toa do nhét dinh ’de lién ho dur liéu dia 1}'{ vOi vi tri
thuc té cua vat thé ma dir liéu dai dién trén bé mat trai dat. He thong toa do ¢0 thé la hé cuc
bg cho cac vung nghién ctru nho hogc 1a hé thong toa d9 quoc gia (chang han nhu h¢ toa d6
VN-2000 cua Viét Nam) hay quoc t€ nhu UTM (Universal Transverse Mecator).

Ngoai cac dir liéu khong gian dwoc mo ta & trén, trong cac GIS con ton tai loai dit liéu
khac khong kém phan quan trong la dir 1iéu phi khong gian.

2.1. Dir liéu khong gian

Day la dang dir liéu co ban ciia mot hé thong thong tin dia ly. Dang dir liéu nay bao
gom cac thong tin co tinh d6 hoa chi ro hinh dang, pham vi khong gian, vi tri dia ly cua
mot thyc thé trong thé giéj thuc duoc khai quat hoa thanh cac dic tinh dia ly nhu diém,
duong hay vung trén ban d6 (anh) dudi dang Raster hodc Vector.

2.1.1. Céu tric di¥ liéu dang Vector

Theo quan niém toan hoc thi Vector bao gom mot diém (voi cap toa d6 x, y trong
khéng gian phang hay x, y, z trong khong gian ba chiéu), mét khoang cach va mot chi so
hudng.

y-axis

10

X-axis

Hinh 2.1. Cdc dit liéu Vector dang diém, dwong vd ving trong toa dg phang x, y
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Vi du dé luu trir dir lidu biéu thi mot vat thé hinh tron thi trong cAu tric raster ta tao
ma code cho tip hgp nhitng 6 vudng so cap nam trong pham vi hinh tron trong khi doi voi
cau truc dang vector thi ta chi can luu trtr toa d6 di€ém tdm vong tron va gia tri ban kinh cua
hinh tron.

a. Pinh nghia

CAu trac dir liéu Vector 1a sy thé hién chinh xac cac dbi twong trong thé gidi thuc 1én
ban do sb bﬁng gia tri lién tyuc cua céc cip toa do va xac dinh chinh xac mbi quan hé khong
gian ciia cac dbi tugng. Do khoang khong gian duoc coi la lién tuc chir khong lay gia tri
trung binh nén tit ca cac vi tri khong gian, cac khoang cach va cac kich thudc déu co thé
duoc hién thi chinh xac ty 1& theo gia tri thuc ctia chung.

Tuy vay, thuc sy khong thé tdn tai sy thé hién chinh xac tuyét dbi ma phuy thudc vao
mirc d6 thé hién ciia may tinh. Bét clr thiét bi thu nhan dir liéu Vector nao cling bi gidi han
boi mot khoéng cach co ban, mic du khoang cach nay co gia tri vo cung nho so voi do
phan giai cua hau hét thiét bi Raster. Bén canh gia thiét vé sy chinh x4c thé hién toa do thi
cau trac Vector su dung cac cong thirc quan hé chinh xac nén c6 thé luu trir dir liéu phic
tap hiéu qua vé mat tiét kiém dung luong bd nho.

b. Céc thuc thé Vector

CAu tric Vector coi vét thé tu nhién 1a tap hop cac thuc thé khong gian co s¢ (diém,
duong va vung) va t0 hop gitra cac thyc thé nay. Cac thyuc thé so cap nay duogc thanh 1ap
trén co so cac cdp toa do cua cac diém trong mot hé toa do nhat dinh.

Thyc thé diém (point entity) la céac thuc thé dia 1y dugc xac dinh béi mot cap toa do
(%, y) duy nhat. Ngoai ra, cac dir li€éu mo6 ta diém d6 nhu ky hiéu, tén goi... cing dugc luu
trlr cung voi gia tri cia cap toa do.

Thuyc thé dudng (line entity) duoc dinh nghia nhu 1a tip hop cac thyuc thé dia 1y duogc
xac dinh bang nhiing doan thing c6 it nhat hai hay nhiéu cip toa d6. Mot duong don gian
nhit duoc tao thanh khi lwu trit mot diém dau va mot diém cudi (hai cap toa do X, Y) va co
thé kem theo dir liéu ky hiéu thé hién n6 trén ban do. Mot cung (arc), mot kénh (chain) hay
mot chudi (strlng) la tap hop ctia n cdp toa do bleu thi mt duong_ cong phtc tap va lién
tuc. Nguoi ta c6 thé giam dang ké bd nhg luu trie néu co thé b1eu dién c4 duong cong bing
phuong trinh toan hoc vi khi d6 chi can luu trir cac thong s6 ctia phuong trinh thay vi luu
trir gia tri cua tat ca cac cap toa do.

Khai ni¢ém mang luoi duong (line network) Té hop cac doan théng don gian khong
chira cac thong tin lién quan dén mang luoi va sé gay kho khan trong cac phan tich duo‘ng
tiéu nudce, hé théng giao thong... Dé ¢o thé tao duge mot cau tric mang, trong do may tinh
dé dang xac dinh thir ty lién quan gitra cac duong, nguoi ta pha1 tao cac quan h¢ rang budc,
chi ra sy lién két gitra cac doan thang Line Network 13 sy t& hop cua cic doan thing gan
voi su thé hién lién tuc quan h¢ gitra chung qua cac diém nut (node). Cac node cho biét
hudng va xac dinh gdbc ma moi doan cong gan vao nut, tao thanh moi quan hé khong gian
cho toan b mang ludi (fopology). Hinh 2.2 la minh hoa cho cac loai duong khac nhau
duoc thé hién dang Vector trong GIS.

Thuc thé vung (polygon entity, region or area): Vung la mot dbi tugng hinh hoc 2
chiéu. Ving co thé 1a mot da giac don _gian hay hop cua nhiéu da giac don gian. Do mot
ving dugc ciu tao tir cac da giac nén cu trac dir liéu cua da giac phai ghi lai dugc su hién
dién cta cac thanh phan niy va cac phan tir ciu tao nén da gic.
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Poan noi cod

Poan thang Poan nodi hrémg Cung

Phai

x. Mang c6 Mange di
y Ch o ang day
Duong uot huéng du

buong dong Puodng dong Chu trinh Chu trinh
tir cac cung c6 huodng

Hinh 2.2. Céc cdu tric Vector dang dwong
c. Phén logi céu triic dang Vector

Muc dich cta ciu tric dix liéu Vector dang vung la nhim biéu thj duoc cac tinh chét
topo khong gian cta cac thyc thé ving (nhu hinh dang, quan hé k& can, va phan cp) dé
sau d6 cac thuc thé so cép céu thanh nay c¢6 thé thé hién dugc cac vang 1én man hinh va dé
dang duoc xtr ly, phan tich nhu cac ban d6 chuyén dé. Trudc khi dién ta va phan tich cac
loai cdu tric dir liéu Vector, can liét ké cac yéu cau cua hé thong GIS dbi voi mang ludi
(network polygon):

- Mdi mot polygon so cap trén ban do s& c6 mot gia tri dién tich, chu vi va hinh dang
duy nhat. Trong cau trac Vector ta khong c6 thyc thé so cdp cdu thanh nhu kiéu 6 vuéng
cell cta dir liéu ciu trac dang Raster.

- Céc dir liéu polygon phai kém theo dir liéu vé cac thyc thé giap ranh tuong ty nhu
mang ludi duong (line network).

- Cac polygon khac nhau trong mét ban 516 chuyén dung khong nhét thiét phai dugc thé
hién dong murc. Cac vung kich thuoc nhd cé thé nam tron trong cac ving 16n.
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Céc phuong phap dé thé hién ving sir dung ciu trac Vector ¢6 thé dwoc phan loai
nhu: (a) Thé hién bang cac da gidc thong thuong; (b) Thé hién bang diém twong ung duy
nhét cho ting da gidc, chura cac cap toa do cua cac dinh; (c) Thé hién thanh mot hé théng
v6i cac quan hé topo rd rang; va (d) Cau triic mang topo.

Polygon don gian (théng thuong): Phuong phap don gian nhéat dé thé hién mot da
giac la mo rong cach luu trr dwong cong nhu la mot tap hop cac cap toa do XY trén duong
bién cua da giac. Tén hay k}'/ hi¢u cua vung ma da giac dai dién duoc luu trir duoi dang cac
ky tu védn ban (text) dé ngu’m su dung biét thong tin riéng cua vung. Mac du day la cach
biéu thi don gian nhung né con tn tai nhiéu nhuoc diém.

- Céc duong bién cia cac ving ké nhau phai dugc sé hoa va luu trit hai lan. Diéu nay
rat dé tao ra sai so khi ghép bién va sinh ra cac ving nho méi khong c6 y nghia giira cac
duong bién chung.

- Khoéng c6 thong tin vé cac quan h¢ lién ké.

- Khong thé hién dugc sy hién dién cua cac da gidc con nam tron bén trong mot da
giac 1on khac.

- S& rat kho khin khi mudn kiém tra dugc cac 16i trén cac dudng bién nhu duong
bién khong khép kin, da giac co canh cat chéo vao phia trong.

Polygon voi cac dzem toa do luu trir theo thu tu: trong loai luu trir nay, cac cap toa
d6 diém duoc danh sb lién tiép theo mot hudng nhat dinh va ciing duoc gan voi mot chi s6
cho biét diém d6 thudc vé polygon nao Loai luu tre nay tranh dugc su trung 1ap luu trr
cac duong bién cta da giac nhung cac van dé vé truy xét 1an can va nhan biét bao trum van
khong giai quyét duoc.

Polygon véi cdu tric topo riéng: Loai luu trix dir liéu khong gian nay c6 mot bang dir
lidu riéng biét dé chira cac thong tin vé thanh ph?m cac duong trong tung polygon (Hinh
2.3). DIME (Dual Independent Map Encoding) cia Cuc Picu tra Dan s6 Hoa ky (US
Bureau of Census) la mot trong nhung cau truc loai polygon ¢ cau triic topo riéng biét.
Thuc thé so cap la mot doan thang xac dinh boi hai diém ¢ hai dau; duong cong dugc xac
dinh boi mot tap hop cac doan thing. Mdi doan thing duoc gin hai chi dan ¢ hai ddu va
ma thé hién cac polygon & hai phia cta né.

. ,»" Polygon | Code
v IE A
e ) B
a|  P3 [

Hinh 2.3. Vung voi cdu tric topo riéng biét

Loai cau trac dir liéu Vector nay van chua tao diéu kién t6t cho viéc phan tich dit liéu
(chong xép hay tim kiém) va van con phai luu trit nhiéu dir liéu thura.
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Polygon véi cdu triic mang topo hoan chinh 1a loai ciu tric Vector dugc s dung
trong hau hét cac phan mém Vector GIS hién nay. N6 duoc trinh bay tryc quan nhu trong
so d6 Hinh 2.4, va s& dugc tiép tuc duoc ban ludn dén trong phan tiép theo vé topd cau tric
dur liéu Vector.

Cau truc polygon v6i mang topo hoan chinh nay cho phép giai quyé[: van d& cac
polygon con nam tron trong polygon 16n (dao polygon), van dé xu ly cac sai so duong bién
va vung can ke...

o~ Kétndi CEDL

Mang da gidc /7 N\
Da gidc bao

* NGt

Hinh 2.4. Ving véi cau triic topo mang ddy di
(Ngudn: Tran Thi Bang Tam, 2006)
d. Quan hé trong cau triic mang Vector (Vector topology)

Trong ban dd s6, mbi quan hé khong gian giita cac dbi twong trén ban dd goi la
topology. Dbi voi mot ban dd, topology cho biét sy lién tuc giita cac dbi twong, chi ra cac
polygon ké nhau va cé thé xac dinh dugc mot déi twong nhu mot ving 1a mot tap hop cua
mot loat ddi tuong khac (duong). Sau ddy 1a mé ta cac tinh chét cua topology chu yéu diya
trén tai liéu cua Vién nghién ctru hé théng mai truong My (ESRI).

Topology c6 3 tinh chat quan trong: (a) tinh lién tuc (connectivity): cac cung, dudng
ndi v6i nhau tai cac node; (b) tinh tao ving (area definition): cic cung hoic dudng (line)
nbi 1an luot v6i nhau thanh vong khép kin, bao quanh mdt ving, tao thanh mot polygon; va
(c) tinh tiép giap (contiguity): cac cung (arc) déu co huéng va duge gan chi sé biéu thj cho
cac polygon ¢ bén phai va bén trai no.

¢ Tinh lién tuc (connectivity )

Theo dinh nghia, vi tri toa do cac diém (cac cap X, Y) doc theo mot cung (arc) xac
dinh hinh dang cta cung d6. Piém cudi cta cung goi la diém nut (node).

Mdi cung (arc) bao gio cling ¢6 2 nut: nit dau va nat cudi (from-node va to-node).
Céc arc chi c6 thé ndi duoc véi nhau tai cac diém cubi cua ching (diém nit). Dé biét duoc
cung nao ndi voi cung nao (nhimg arc nao ndi voi nhau) thi chuong trinh may tinh chi viéc
ra soat dir liéu ¢ tat ca cac nut. Theo vi du trong Hinh 2.5 thi cic cung 3, 4, 5 va 6 gip nhau
tai nut s6 3. Nhu vay may tinh biét duoc co thé dich chuyén doc theo arc s6 5 dé dén arc sb
3 vi chiing ¢6 chung mét diém node 3 nhung khong thé 1& truc tiép tir arc 5 dén arc 9 vi
chtng khong c6 chung diém node nao ca.

18



. oA Topol Topology Cung — Diém nat
Tinh lién tyc ToPolesy TOPOSY LUNS

'T | 1 \‘( (&) _Danh sdeh Curg - Bifm n
£} Asc #
| v 1
g © PG 2 |
@.: 3 ) 3
@ E L
i 5 3
B8 3
T 4
i 13 l"ﬂ_. i :
7 a B .
® @ |[[%] & | s
' 12 B r
== 2 . _
(@) s eamg Dranh sdch Toa dé Curg
2 s didfm nit Arc @ %Y
Céac Cung dung d¢ bicu thi g
tdm cac duong pho. T )
LR R L2 ! ; \ k"-('—) ul BT
Nut biéu thi cac giao diém a
cua cac duong pho | =
1= 5 | ® 10

Hinh 2.5. Tinh chat lién tuc ciia Topology
s Tinh tao vung (area definition)

Polygon 1a mdt chudi cac cip toa dd X, Y ndi lién tiép voi nhau dé khép kin thanh
mot ving. Tuy vy trong to chirc du liéu Vector duoc nhiéu phan mém GIS 4p dung, thi
vung (polygon) dugc luu trir dudi dang tap hgp cac cung (arc) bao quanh no. May tinh luu
trir danh sach cac vung cung voi cac cung tao ra moi ving, goi la Polygon-Arc list, bén
canh danh sach toa d6 cac cung (4rc coordinate list) nhu thuong 1€. Trong vi du Hinh 2.6,
polygon s6 2 duogc xac dinh bai cac arc s6 4, 6, 7, 10, va 8 tao thanh. Vi cung 8 tao nén da
giac 6 1a da gidc ddo nam trong polygon sd 2 nén trong danh sach da giac-cung phai ma
hoa thém chir s6 0 trudc s6 8).

Mic du tén chi s6 cia mot cung c¢6 thé xuét hién nhién lan trong Danh sach Da giac
- Cung (trong Hinh 2.6 thi tén cung s6 6 c6 ca trong hang cho ving 2 va vung 5), nhung dit
lidu vé cung d6 chi dugc luu trir mot 1an duy nhit & danh sach Toa d6 Cung. Viéc t6 chirc
luu trtr 2 danh sach bang riéng biét (da giac - cung va toa do cung) nhu vay da trach dugc
sy luu trit 13p toa d6 cac cung tao nén da giac va dong thoi bao dam duge viée cac dudng
bién chung cua 2 da giac can ké bao gio cling trung khip 1én nhau.
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Hinh 2.6. Tinh chat tao viing ciia Topology
(Ngudn: Tran Thi Bang Tam, 2006)
% Tinh ké can (contiguity)

o

Vi mdi mét cung (arc) déu duogc gan cho chi s6 hudng (node dau va node cudi) nén
c¢6 thé Iuu trir danh sach liét ké cac polygon ndo ndm & bén phai hodc bén trai cua ting
cung (arc), goi la Danh sich trai-phai (Lefi-right list). Nhu vy ta c6 thé nhan ra cac
polygon nao ke can nhau néu ching c6 chung it nhit mét arc. Vi du trong Hinh 2.7, ¢6 thé
thdy polygon sb 2 & bén trai va polygon s6 5 ¢ bén phai cua arc s6 6. Qua d6 phin mém s&

nhan ra ngay polygon s 2 va sb 5 1a lién ké nhau.

Topology dang tir trai sang phai

Tinh cén ké

4
Tinh can ké cho phép may tinh ) .
nhan biét ving gidp bién cua cc 6. S6cung
doi tugng S6 da gic

Hinh 2.7. Tinh chat ké cdn ciia Topology
(Ngudn: Tran Thi Bang Tam, 2006)
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2.1.2. Céu tric dir liéu dang Raster
a. Pinh nghia

Céu trac Raster 13 ciu trac dir liéu don gian nhit trong GIS. N6 con ¢o tén la «
chtrc theo 6 vuong cua dir liéu khong gian’ " (cellular orgamzatzon of spatial data). Vi cau
truc dir liéu dang Raster, gia tri ctia thong s6 nghién ciru nhu d6 cao dia hinh (m), loai dat,
sinh khdi thyc vat (gr/m?)... phal dugc xac dinh cho tung 6 ludi (cell) va lac do6 ta s€ co
mot ma trdn khong gian hai chiéu. Trong cau trac dir li¢u dang Raster (Hinh 2.8), cac vat
thé trén ban dd c6 thé duge mé ta bing cac yéu td (map features) sau:

— Piém (point): La mot 6 vudng.

— Puong (line): La tap hop cac 6 ludi vudng ndi tiép nhau va sip xép theo mot
hudng nhat dinh.

— Viing (area): La mot tap hop khép kin cac 6 vudng ludi o vi tri lién ké nhau.

Toa do
ot ‘ 2
1
1
o o/0/0/0/0/0 [ i/3/0 t22 22 22 22
Lud1 0 0/% 0 1/%/0/0/1/)0 27 272
vudng 0/0 /0 /0 /0 1/0/0/0 /0 1/3/ 3/13
0/0/0/0 /0 /0 2/2/2 2/ 3/3/3/1
0/0 0 (] 0/0/0 s/8/1/3714/1
Diém (point) buong (line) Ving (area)

Hinh 2.8. Cdu tric dir lieu Raster

CAu tric dii liéu Raster don gian nhit 1a mot ma tran 6 ludi (ma tran hang va cot).
M&i mot 6 vudng (gridcell) duoc dat theo mot hang va cot va mang mot s6 dai dién cho
kiéu hay gia tri ciia thudc tinh cta dic tinh dia 1y (code co6 trén ban do). Céu trac dir liéu
trén ciling cho théy O mat phéng 2 chiéu cac dir liéu dia ly khong duoc thé hién mot cach
lién tyuc ma timg phan, nén s& c6 anh huong dang ké dén tinh toan d6 dai hay dién tich cho
céc dic tinh ban dd khi kich thudc cua cac gridcell dai dién cho cac dac tinh cang 1on.

Lé6p dir liéu: Vi mdi cell trong mot bang 2 chiéu chi mang mot s6 nén cac thudc tinh
dia ly khac nhau phai duoc thé hién theo cac tap hop ma trén riéng biét goi la 16p chong
xép. Thé giGi thyc 14 su thé hién tong hop ctia mot tip hop chong xep cac 16p dir liéu mang
cac ddc tinh khac nhau (dia hinh, loai dat, duong, song sudi, nha cua, dan cu...). Phép
chong xép 16p ban dd rat quan trong trong cong tac xir 1y anh s6, anh vién tham va 1a co s
ctia hau hét cac qua trinh xr 1y anh dang dit liéu Raster.

b. T6 chirc dir liéu Raster trong GIS

Muc dich t6 chire dit liéu Raster trong GIS 13 dé t6i wu hoa viéc nhap dir liéu, giam
bét sy luu trlr va cac yéu cau ve xur ly dir liéu. Cac dir liéu Raster dugc to chirc nhu sau:

Khi di xac dinh dugc cac dbi twong va thudce tinh clia cac dbi tuong, chiung co thé to
chirc cac dac tinh dia ly thanh cac 16p dur liéu nhu trong Hinh 2.9. Co nhi€u yéu to6 anh
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hudng dén t6 chic 10p trong co so dit liéu dia Iy va ching khac nhau trong mdi kiéu img
dung. Cach thong thuong nhat 1a t6 chic 16p theo kiéu cia cac ddc tinh (diém, duong,
ving) va nhom theo cac chuyén d&. Cac 16p dugc t6 chirc sao cho cac diém, duong va
ving duoc luu trit trong cac 16p riéng biét. Vi du nhu cac nha & mang dic tinh diém c6 thé
duoc luu riéng thanh mét 16p trong khi duong giao thong dai dién cho dac tinh duong thi
duogc luu trong mot 16p khac. Cac dic tinh c6 thé 6 chirc theo chuyén dé ma né dai dién.
Vi du dong chay va duong giao thong tuy cting mang déc tinh duong nhung co thé t6 chirc
thanh 2 16p khac nhau. Cac thudc tinh di kém dic tinh dia ly thuy hé (song sudi) co thé la
tén goi, phan loai (séng hodc kénh rach) va van toc dong chay trong khi thudc tinh cta
duong giao thong 1a tén goi, két ciu bé mit va do rong... Do sy khac nhau rat xa vé thudc
tinh nén chung phai dugc luu trit vao cac 16p khac nhau nhung phai cung chung mot vung
quan tric dia ly (cung mot hé thong tham chiéu khong gian).

Lép (Layer) Loai doi Kiéu d6i Piic tinh
tuong tuong
Loai dit Pol banh gia .
OVEONS  phan loai dét

. . M3 héa thira dat

Strdyngdat  Polygons  pjnh gia dit
Loai hinh sir dung dit
Giao thong 4,0 M3 héa dwdng
Song ngoi Phén loai s6ng ngoi

Lines

Hinh 2.9. Khdi niém vé cdc I6p dit liéu va 16 chirc dit liéu Raster
c. Cdc phirong phdp nén dé heu triv div liéu Raster

Khi mdi mét 6 vudng dugc gin mot gia tri thudc tinh thi s& phai luu trit (n hang x m
cOt x 3 gia tri toa do X, Y va gia tri thudc tinh = n x m x 3) s6 liéu cho mdi 10p dir liéu
Raster. Py la truong hop khi mudn s6 hoa ban dd dia hinh thanh mét ma tran do cao. Néu
trong nhiéu tap hop thanh phan gom nhiéu 6 vudng c6 chira cing mot gia tri thudc tinh thi
ta co thé ap dung cac thuat toan luu trir nén dé giam dang ké bd nhd cua may tinh. Cac
phuong phap nén nay nhu ta s& thiy & phin tiép theo, chi c6 thé duoc sir dung khi ta khong
c6 quan hé loai mot - da phuong cia thong sé thudc tinh voi cic toa do ngang cua cac 6
vudng. Co ba phuong phdp nén co ban dir liéu dang Raster: phuong phap nén doc theo
bién (Chain codes, Run-length codes va Quadtrees).

% Phuong phap nén doc theo bién (Chain-codes)

Céc duong bién cia mot ving (ving gém cac 6 t6 dam trong Hinh 2.10) c¢6 thé duogc
thé hién bang mot day cac vec to don vi lién tiép nhau theo 4 hudng. Cac hudng nay duoc
qui udc bang cac sé (huéng Pong = 0, Bic = 1, Tay = 2, Nam = 3). Vi dy, mudn luu trix dix
liéu vung duoc t6 dam trong Hinh 2.10 biang cach biéu thi duong bién ngoai cua ving voi
ma chain-code, bat dau tir dinh phia trén, bén trai cta cell hang 1, cot 1 va dit ma lan luot
theo chiéu kim dong ho s& c6 diy gia tri sau thé hién bién ciia ving to dam:

0%,3,0,1,0% 3% 2,34 0% 32, 2%, 1,22, 1,22 12,0% 32,22, 12
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Hinh 2.10. Phuong phap nén Chain-code

Chain-codes la mot phuong thire luu trir va nén duy liéu Raster hiéu qua. N6 cho phép
tién hanh dé dang cac phép tinh chu vi va dién tich, nhan biét ving 16i 16m hodc vi tri thay
(‘101 huong dot ngot Tuy vy, phuong phap nay lai gdy kho khan cho phép phén tich chong
xep nhu két hop va ghép ban do néu khong bién dbi dit liéu tro vé dang khong nén. Nhuoc
diém nira 1a van d& du thira dit liéu vi tt ca cac duong bién phai luwu trir hai lan.

% Phuong phdp nén theo hang cét (Run-length codes)
Phuong phap nay cho phép cac diém trén mdi Bang 2.1. Nén theo hang cét

don vi ban do dugc luu trir theo hang tir trai qua phal

bat dau bang 6 (cell) dau tién dén 6 cudi cua moi vung Hang Cot
](;qn Trong Hinh 2.10 vi du trén, c6 thé viét nhu & hang 1: 23 57
ang 2.1.
Vung nghién ctru voi 64 6 vudng (cell) da duge hang 2: 2.7
luu trir chi bang 18 chir s0 (9 c@p s0) va nhu vady da  hang 3: 4,6
giam xudng dang ké bo nho can thiét dé luu trit dir hane 4: 46
liéu. Phuong phap nay phu hgp cho viée luu trit dix g ’
lidu trong cac may tinh ¢4 dung luong bd nhd nho.  hang 5: 2,6
Tuy nhién viéc nén qua nhiéu dit liéu co thé s€ gay tro hang 6: 26
ngai cho qua trinh xtr 1y va phan tich dir li¢u. ’
hang 7: 4,8
hang 8: 6,8

¢ Phuong phadp nén cdy tw phan (quadtree block)

PhuO’ng phap nén cay tur phan dya trén co so chia lién tuc cua dang ma tran 2° x 20
thanh cac thanh phan dang cay tur phan Ca vung ban do dugc chia thanh bon phan lién tuc
trong khi thoa man diéu kién gitr cac 6 vudéng con phai nim tron trong Vung nghién ctru.
Gidi han thap nhét cua phép chia 1a mot pixel. Hinh 2.11 thé hién vi du vé sy chia lién tuc
ctia mot ving thanh nhitng khdi 1/4. Ciu triic block nay cé thé trinh bay dudi dang cay tir
phan goi 14 quadtree. Toan bd mang gdm 2" x 2" diém la nit gbc cua cdy tr than va chiéu
cao 16n nhét cua cdy 1a n tang. Mdi nit ¢6 bdn nhanh 1a bon quadtree NW, NE, SW va SE.
Nt 1a twong tmg voi quadtree ma nd khong can phai tiép tuc chia tiép dé bao trum ving
nghién ctru.

Phuong phép nén hinh cy tr phan ¢ cac uu diém so véi cac phuong phap luu trir
nén khac: (a) dé tinh toan dién tich chu vi ctia cic viing c6 hinh dang chuén; va (b) co thé
glam bét sy luu trlr voi cac do phan giai khac nhau do dic diém no 6 thé thay d6i do phan
giai va giam dung luong luu trir & cac khu vuc co gia tri thong s6 thude tinh dong déu.
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Tuy vay, nhiing van dé nay sinh dbi vdi phuong phap nay la: (a) cac ving c6 clng
kich thudc va hinh dang c6 thé dugc biéu thi bing nhimg quadtree khac nhau nén s& gay
khé khan cho viéc phan tich nhan dién hinh dang; va (b) rat kho khian néu muén chia nho
mot ving hay tao 16 trong mot ving trén ban db.

Tém lai, khi ban @b bao gdm n x n 6 vudng (cell) va mdi 6 chira mot gia tri thong sb
thudc tinh khic nhau thi y dinh giam dung luong bd nhd luu trix s& rat kho thuc hién duoc.
Han ché cua cau trac dit liéu loai Raster chi yéu do né tao nén khdi luong luu trir 10n. Tuy
vdy, khi ton tai nhimg vung dong nhét vé gia tri thong sb thudc tinh ¢6 thé st dung mot
trong ba phuong phap nén nhu da trinh bay ¢ trén.

Phuong phap nén run-length code cé thé 1a hiéu qua nhét trong viéc hién thi va luu
trir cac vung khi cac kich ¢& cac pixel 16n so v6i kich thudc cua ban dd. Khi d6 phan g1a1
tang cao va sd luong cac plxel trong mot ving tang thi co thé phuwong phap nén quadtree sé
tro thanh phuong an can ap dung.

Hang

N _'[7 i
ZN\EY

Bian dd gbc So db ciu tric Quadtree block

Hinh 2.11. Phuong phap nén cdy tie phdan (Quadtree block)

2.1.3. So sanh mé hinh dir li¢u Vector va Raster

CAu tric luu trir dit liéu khong gian trong mot phan mém GIS c¢6 thé bao gdbm thong
tin topo khi can thiét. Thong tin vé topo khong nhfrng dién ta vi tri ctia vat thé trong khong
gian ma con chi ra nhirng quan hé khong gian ctia vat thé voi cac vt thé can ké nd. Nhimng
thong tin topo dic biét quan trong ddi voi rat nhiéu loai phén tich dur liéu khong glan nhu
tu dong nhan biét 16 nhép du liéu, tao cua sb biéu thi vat thé va giao dién trén man hinh,
ung dung tinh toan mang ludi, xac dinh néu mot diém c6 ndm trong mot vung, tao vung
dém, chong xep ban dd, va cac xu ly cit ban d6 khac. Tuy Vay néu ung dung phan mem
khong doi hoi cac thong tin chi tiét vé quan h¢ khong glan thi ¢6 thé viéc luu trir cac thong
tin topo chi lam phirc tap hoa khong can thiét ciu tric cua co s dir liéu. Diéu nay chi lam
cho cac dong tac quan ly nhu cip nhap, mo rong co s dir liéu tro nén kém hiéu qua.
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Vén dé so sanh wu nhuoc diém cia hai loai cu tric dir liéu khong gian phd bién
Raster va Vector da dugc nghién clru va trinh bay trong rat nhiéu tai liéu vé GIS. Mic du
ban chat luu trir hai loai dit liéu nay hoan toan khac nhau nhung viéc so sanh sé& giai thich
dugc phan nao cho cac kha ning tmg dung ctia chung. Cac chi s so sanh co ban dya trén
khéi luong bd nhé dé luu trir (hidu suét luu trir dit lidu), tbe do truy cap, do on dinh, hiéu
sudt xtr Iy va phan tich di liéu, do chinh xac hién thi dit liéu...

Mo hinh Raster ¢6 uu diém 14 c6 cau tric dir lidu don gian, dé dang chong xép cac
dir liéu, c6 kha nang phan tich bién dong khong gian ¢ murc cao, c6 hiéu qua trong viéc
tang day va thé hién céac dang anh s6. Nhuoc diém ctia mo hinh nay 13 luu trit va nén dir
liéu gap kho khan, kho thé hién cac mbi quan h¢ vi tri khong gian, chit lugng anh khong
cao. Muén khic phuc diéu nay thuong phai tang do phan giai, giam kich thuoc cua pixel
(tang s lugng pixel) nhung diéu d6 lai lam tang khoi lu’orng dir liéu luu trir va tat nhién
anh hudng 16n dén hiéu suét viéc quan ly dir liéu luu trir va cong tac phan tich sau nay.

Bang 2.2. So sanh mé hinh dir liéu dang Vector va Raster

Tiéu chi so sanh Raster Vector
1. Nhép dir liéu Nhanh Cham
2. Khéi luong dit lidu Lon Nho
3. Chéat luong dd hoa Trung binh Tt
4. Chu trac dir liéu bon gian Phuc tap
5. Do chinh xac hinh hoc Thép Cao
6. Kha nang phan tich ving Tét Kém
7. Kha ning phdi hop céc 16p dir lidu Tét Kém

M5 hinh Vector c6 wu diém hon han Raster trong viéc luu trir dit liu. Co6 hi¢u qua
cao khi phan tich di liéu v6i mo hinh topo. Ching han nhu trong phan tich mé hinh mang
(network analysis). Hinh anh ban dd c6 chit luong cao khi in 4n va thé hién trén man hinh.
Tuy vy, mo hinh Vector c6 cau trac dir liéu phic tap giy tro nga1 trong cac phép phan
tich dir liéu nhu chong xep va xur ly ban db. Bang 2.2 tom tit cac uu nhuoc diém khi st
dung hai loai mé hinh cau trac dir liéu nay.

2.1.4. Chuyén déi dang dir liéu Vector va Raster

Phan 16n cac GIS trén c¢d s& Vector
déu st dung thiét bi hién thi d6 hoa trén cong
nghé Raster. M&i khi hién thi dit liéu Vector
trén man hinh, may in... thi phai Raster hoa
nho cac thuat toan bién dbi Vector - Raster
trong hé thong do hoa. Vi hé théng GIS trén
cd s& Raster thi thao tac bién ddi Vector -
Raster 14 thao tac cin ban dé hé thong su
dung duoc dir liéu Vector. Vi hé théng GIS
Vector, viéc thu thap dir liéu c6 thé thong
qua may quét dé c6 anh Raster, sau d6 can
phai bién doi sang dit liu Vector dé hé thong
su dung dugc.

Muc dich cia bién d6i Raster sang
Vector la phat sinh cac dudong bién ban do tur
anh quét. Budc tiép theo la gan chi danh cho
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cac duong phat sinh. Muc cao hon 1a hé théng c6 kha nang nhan dang chir viét va cac dbi
tugng c6 hinh dang khac nhau trén ban d6. Trong truong hop st dung anh vé tinh thi phai
phan 16p anh thanh cac doi tugng da biét.

a. Bién doi Vector sang Raster

Nhiém vu bién d6i Vector sang Raster 1a tim tap pixel trong khong gian Raster
trung khép VO’l vi tri cia diém, duorng, duong cong hay da gidc trong biéu dién vector.
Téng quat, tién trinh bién ddi 1 tién trinh xap xi vi v6i viing khong gian cho trudc thi mo
hinh Raster s€ chi c6 kha nang dia chi hoa céc vi tri c6 toa d§ nguyén. Trong mo hinh
Vector, d0 chinh xac cta di€ém cuoi Vector dugc gidi han boi mat dd hé thong toa d6 ban
do6, con vi tri khac cua doan thang dugc xac dinh bdi ham toan hoc.

Thuat toan Raster hoa duong phai tim vi tri cac pixel gan nhat c6 thé toi cac diém
mau phat sinh tir cong thic toan hoc. Raster hoa da giac t6 mau phai tim ra moi pixel nam
trong da giac. Pudng bién cua da giac c6 thé dugc xtr 1y xap xi nhu tién trinh Raster hoa
doan thang.

% Raster héa duong thang

Thuét toan Raster hoa doan théng thuong thyuc hién theo cach tang dan, bat dau tur
dieém cuoi cua duong. Tong so pixel toi thieu tao nén doan thang (nhung van gitr dugc tinh
lién tuc gitra cac pixel) dugc xac dinh boi vi tri pixel gitra hai dau doan thang theo chicu x
vay. Néu dau va cuoi doan thang c6 h¢ toa do Raster x,,y, va x,,y, thi khoang céch
x,y séla:

Dx = abs(x, —X;) 2.1)
2.2
Dy = abs(y, ~¥)) 22
Trong d6, abs 1a ham lay gia tri tuyét d6i. Tong s6 pixel can vé sé la:
— 2.3
D, =max(D,,D)) (2 4)
=D, +1 @4

Gia tri dich chuyén theo chiéu x va y dugc xac dinh theo cac biéu thirc sau:

. . D
incx = —2—,incy = —~ (2.5)
D D

max max

Dé tim duoc vi tri cia pixel tiép theo ta phai lam tron toa do thanh sé nguyén gan
nhit sau khi ting chiéu yva x. Sau khi dat dugc vi tri ther nhit cho pixel, thuat toan tiép

tuc bang vong lap nhu sau:

for(i=lLi<n-1li++

X+ =incx;
y+=incy;

ix = round (x)
iy = round(y)
setpixel (ix,iy)
}
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Yéu cau dit ra 1a tiéq trinh cda thuét toan gang nhanh cang té‘g. Tdc d6 tinh toan sé
trén may tinh tang nhanh néu st dung tinh toan s6 nguyén thay cho s6 thyc. D6 la ban chat
cua thuat toan vé duong thang ctia Bresenham.

Thuét toan Bresenham danh cho duong thang c6 hé sd goc 16n hon 0 duoc tom tit
nhu sau:

Duya trén tuong quan cua Dx 1a Dy (Hinh 2.12), quyét dinh diém nao s& duoc vé tiép
theo.

- Néu abs(Dx) > abs(Dy)ta cho y bién thién theo x.

- Néu abs(Dy) = abs(Dx)ta cho x bién thién theo y.

Pé tang toc do thuc hién ta phai thay s6 hoc sb thuc bang sd hoc s nguyén va tranh
cac phép toan nhan va chia. Gid st ty 1€ abs(Dy): abs(Dx) 1a 8:12 nhu hinh vé 4.18. Khi
d6 y s& bién thién theo x voi ty 1€ ndy, X tang thém 12~diém thi y moi tang thém 8. Chia
hai thanh phén cho 12 ta ¢6 ty 1¢ (8/12):1 ; nhu vdy moi khi tang x 1én 1 thi y mdi tang
8/12. Ta khong thuc hién chia ngay 8/12 ma luu trir 8 trong bién d dé theo ddi sy bién thién
clia x dé quyét dinh bién thién ctia y. Mdi khi x ting thém 1 ta cong d vdiabs(Dy). Khi
nao d < abs(Dx) thi cho y ting thém 1 va d giam mot lugng abs(Dx), tiép tuc thuc hién
cho dén toa do cubi cung.

_____________________________________________________________________________________________________________

______________________________________________________________________________________________

_____________

________________________________________________________________________________

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

______________________________________________________________________________________________

________________________________________________________________________________________________

______________________________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________________

Hinh 2.12. Thudt toan Bresenham
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V6i dudng c6 hé sb goc nho hon 0 thi thuat toan dugc thuc hién tuong tw, nhung mot
truc tdng con truc kia giam (ngugc lai véi truong hop hé s6 goc cuia dudong 1on hon 0).

¢ Raster héa da giac

Tién trinh Raster hoa da giac doi hoi tim ra cac pixel nim trong da giac. Ky thuat
Raster hoa da gidc duoc sir dung chung nhat 13 k¥ thut 4p dung cho d6 hoa may tinh, d6 1a
thuét toan bién doi duong quét da giac. Thuat toan nay thyc hién kha tdt viéc xac dinh céc
diém anh trong da giac, tuy nhién c6 18i kéo theo khi Raster hoa dudng bién da giac vi kich
thudc cac diém anh 1a c6 han. Viéc quyét dinh pixel trén dudng bién cé thudc da giac hay
khong phu thudc vao k¥ thuat nao duoc ap dung. Néu tdm cua pixel nim trong da giac nao
thi chung thudc da giac do, phuong phap nay dugc goi 13 tdm diém (Hinh 2.13a). Néu dién
tich cua phan pixel thudc da gidc 16n hon phan con lai thi toan b pixel thudc da giac,
phuong phap nay goi 1 don vi tréi (Hinh 2.13b). Raster hoa theo tdm diém kha don gian vi
viéc quyét dinh pixel bién da giac nhd 1am tron toa do X. Cai dit phuong phap Raster hoa
don vi troi phirc tap hon vi chung doi hoi tinh dién tich phan giao pixel v6i phan da giac
biéu dién bai vector. Hai ki thuat Raster hoa da gidc nay co thé dan t6i két qua khac nhau
nhu trén hinh 2.13.

@) )
Hinh 2.13. Raster hoa da gidc
% Lién két duong quét

M0t cach tiém can dén van dé Raster hoa da giac la xu ly ddc 1ap cac pixel lan cén
cuia da giac. Giai phap hiéu qua hon 1a tim ra hang cac pixel nam gan ké. Thay vi viéc tim
ting pixel trong da giac, thudt toan tim cac bién cia tdp hop lién tuc cac pixel cia mot
hang hay duong quét anh dé tao thanh khéi trong da giac.

Line 1

Line 2

b)
Hinh 2.14. Raster héa da gidc bang dwong quét

Thuat toan bién d6i dudng quét da giac khao sat timg duong quét di qua da giac dé
tim giao diém gitia chung voi cac canh da giac (Hinh 2.14a). Sau khi da tinh toa d6 giao
diém, ching dugc sap xep theo hudng ting dan trudce khi lam day duong quét gitra cac cap
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diém cit (Hinh 2.14b). Khi tim cac diém cit, cic canh da giic nam ngang (song song véi
duong quét) s€¢ dugc bd qua.

Cén chu y khi 1am day pixel giita cac cip giao diém lién tuc. Véi line 1 cac giao
diém x11, x12, X13, X14 duge Iuu trit. Cac pixel gitra cdp (x11, X12) va (X13,X14) duge lam day.
Véi line 2, giao diém x2» duge luu hai 1an vi ching 1a dinh cta da giac cuc tiéu cuc bo.
Tuong tu cho céac dinh da giac cuc dai cuc bg. Cac pixel giita cap (x21,X22) va (X22,X23) s€
duogc lam day.

Dé tang toc d6 thuc hién thuat toan dudng quét, ta phai tang toc d6 tim giao diém
gitta duong quét va canh da giac. Mot diéu s& nhan thay rang, khi da tim thiy mot giao
diém trén mot canh da giac, giao diém cua duong quét tiép theo s& dé dang tim thiy dua
trén d6 déc cua canh da giac.

b. Bién déi Raster sang Vector

Ngay nay hé thong phan cimg va phan mém tin hoc ngiy cang ré hon, trong khi lai
¢ nhiéu chirc nang hon. Chi phi cho thu thap dit liéu khong gian ciing bi tac dong. Viéc sd
hoa ban do bang tay doi hoi mat nhiéu thoi gian thao tic, cong viéc doi hoi chi phi cao cho
mg dung yéu cau khéi luong 16n dit liéu. Cong nghé quét ciing phat trién nhanh trong thoi
gian qua. Chiing 1am cho cong viéc thu thap dit liéu ngay cang hiéu qua hon nho tién trinh
chuyén d6i Raster - Vector hay con goi 1a Vector hoa.
iy

(1]
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Hinh 2.15. Chuyén doi tir Raster sang Vector

Ti€m can may tinh toi chuyén doi Raster - Vector dugc chia ra hai loai chinh: tu
dong va ban ty dong. Mic du c6 rat nhleu co ging trong nghién ciru tién trinh chuyen doi
Raster - Vector ty dong, nhung ching van can phai nang cap nhiéu hon trong thyc té thi dir
liéu trong cac hinh dang khong gian chita nhiéu loai thong tin dén mirc kho ma ty dong
tach n6 ra duoc. Vi vay, k¥ thuat ban tu dong phu hop va kha thi hon. Musavi va dong
nghiép da dwa ra cic budc can thuc hién khi chuyén doi anh Raster sang khudn maiu
Vector. Cac budc ndy twong tu nhu trong cac phan mém thuong mai.

- Chon ngudng (thresholding): Chuyén d01 cuong do anh vé anh hai mau. Vi du
chuyén gia tri cac pixel trong anh da mirc xAm vé trang va den.
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- Lam tron (smoothing): Loai bo bién dang do nhiéu, cac diém dom.

- Lam manh (thin): Lam manh dudng sau cho d6 rong ching bang mot pixel.

- Mi xau (chain code): Chuyén anh Vector thanh tip cic xau pixel, mdi xau biéu
dién mdt cung (duong).

- Giam thiéu Vector (Vector-reduction): Mdi xau pixel dugc chuyén vao diy Vector.

Thuat toan 1am manh duoc sir dung nhiéu 1a phép suy dién tir phwong phap bién doi
truc trung vi cia Montanari (1969). Thuat toan lam manh duong duong theo Zang va Suen
(1984) dugc md ta dudi day.

T N 1 1 1
!
L P E 1 p 0
<__

S 0 0 1

Hinh 2.16. Pixel lién ké

Gia sir anh Raster nhi phan c6 hai ky hiéu 0 biéu dién mau tring va mot biéu dién
mau den. Néu 1am manh mau den, v&i mdi vi tri pixel p ta ¢6 s6 nguyén N(p) 1a tong gia tri
ctia tam pixel lién ké cta p. Pong thoi pn, ps, pe, pw 1a cac gia tri pixel trén, dudi, trai,
phai ctia p. Cudi cing T(p) 1a s6 dém cua sudn tir 0 sang 1 cia cac lién ké cua p theo chiéu
quay. Hinh 2.16 cho két qua N(p) =35, pn=pw =1, ps = pe =0 va T(p) = 2.

Gia st ddu vao c6 anh nhi phan kich thuéec m x n (0 — trdng, 1 — den). Sau khi thuc
hién thuat toan ta c6 anh nhi phan kich thuéc m x n, trong d6 mau den da dugc lam manh.
Thuat toan lam méanh duong cua Zang va Suen (1984) dugc mo ta nhu sau :

- Bude 1: V&i mbi diém anh p hay thyc hién:

Néu 2<N(p)<6 vaT(p)=1vap,.ps.p, =0 Vi p, .ps.p, =0 thi danh dau p.
- Budc 2: Vi mdi diémP cua anh hay thuc hién:

Néu c6 diém nao bi danh dau thi gan gia tri 0 cho chiing, néu khong thi dimg.

- Budc 3: Voi mdi diém anh P hay thuc hién

Néu 2< N(p)<6 vaT(p)=1vap,.ps.p, =0 Va p,.p,.py =0 thi danh daup.
- Budc 4: V&i mbi diém p cta anh hiy thuc hién:

Néu c6 diém nao bi danh dau thi gan gia tri 0 cho chung, néu khong thi dung.

- Budc 5: Thuc hién bude 1.

Sau khi 1am manh can phai tao 1dp xau. Thuat toan tao 1dp xau dugc Freeman phat
biéu tir 1961. Xau duoc hinh thanh tir trinh tu cac pixel cia anh Raster manh. Can phai xac
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dinh dem mdi pixel 12 ndm & giira doan thing, cubi doan thang hay tai giao diém cia
chuang. Thuat toan tao xau s€ tim pixel tao ra diém cubi, soi, sau d6 duyét theo cac pixel
trén duong va dimg tai diém cudi hay & giao diém. Nhu vay, trat tu ctia cac pixel (hay xau)
da duogc tao ra. Thudt toan dugc lap di lap lai cho dén khi toan bo cac pixel ciia anh dugc
xu ly.

Budc cudi cling cia tién trinh Vector hoa 1a giam thiéu Vector, chinh 1a chuyén d6i
cac xau thanh tap Vector. Tat nhién cac dudng luon song s& tao thanh nhiéu Vector hon
duong thang, phu thudc vao do chinh xac yéu cau. Thuat toan Douglas-Peucker thuong
duoc st dung dé thuc hién cong viéc nay.

Tuy chua c6 phuong phap Vector hoa tu dong nao thét hoan hao, nhung thyc té thi
moi ¢6 gang thue hién tién trinh tw dong Vector hoa da rat c6 y nghia. Voi s6 lugng 16n dir
liéu anh khong gian thu thap dugc thi chiing s€ lam giam dang ké thoi gian thao tac va xu
ly.

2.2. Dir liéu thudc tinh
2.2.1. Khdi niém va phan logi

Dir li¢u thugc tinh la cac thong tin di keém vai cac dir liéu khong gian, chi ra cac tinh
chat dic trung cho mdi ddi tugng diém, duong va vung trén ban d6. Phan 16n dir liéu thudce
tinh duoc luu trir trong cac tap tin riéng biét va cau trac luu trir cua chung hién nay dugc
xdy dung dua trén quan niém vé hé thong quan ly co so dit liéu (Database Management
Systems - DBMS).

Trong nganh Tai nguyén va Moi trudng, nguoi ta phan cac thong tin thudc tinh thanh
cac nhom nhu sau:

- Thong tin co s6 ha tang: Gom cac thong tin bd tro cho cac 16p dir liéu khong gian
nhu thong tin vé cac loai duong giao thong, hé thong thuy loi, thuy van, vé mang ludi dién,
mang ludi cap thoat nudc, vé cac cong trinh co so ha tang. ..

- Thong tin kiﬁh té van hod xd hoi: Céc thopg tin vé mang ludi hanh chinh, dan cu,
phat trién kinh te, dau tu gido duc y te, an ninh qudc phong...

- Théng tin méi trwong: Cac thong tin vé 6 nhiém méi truong, vé han han ngap lut,
sau bénh, vé cac tham hoa, rui ro do thién nhién gay ra.

- Théng tin ddt dai, dia chinh: Céc thong tin vé tai nguyén dat, h¢ thong thira dat, dang ky
dat dai, h¢ thong thue dat, dinh gia dat va tai san, h¢ thong phap luat dat dai...

Céc thong tin thudc tinh thuong duoc luu trlit dudi dang céc t€p tin dir liéu cua cac hé
quéan tri dir liéu nhu Dbase, Excel, Acess, Oracle. Thong thuong cac phan mém GIS nhu
ArcGIS, Mapinfo thuong c6 thém phan chiic nang quan tri co sé dit liéu thude tinh dudi
dang cac t€p *.dat, *.dbf.

2.3 Céu truc dir li¢u trong co sé dir liéu GIS

Co s¢ dir liéu gém nhiéu tép dit licu. Vi vay, can thiét phai tuan theo su sép dat vé
cau truc hay t6 chiic dé c6 thé truy nhap dit liéu tr mdt hay nhi€u tép mot cach de dang. Co
3 loai mo6 hinh cau truc dit liéu dugc cong nhan la: mé hinh phén cap (Hierachical model),
mo hinh mang lu6i (Network model) va mo hinh quan hé (Rational model).

2.3.1. Mé hinh phén cip

Trong moé hinh nay dir liéu dugc phan cap theo quan h¢ cha-con hodc 1-> nhiéu
(Hinh 2.17). Chang han nhu quan 1y vi tri cac thira dat theo 4 cap: vi tri 1, vi tri 2, vi tri 3
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va vi tri 4. CAu trtc nay tao thuan lgi cho viéc truy nhap dir li¢u. Hé théng phan cép chép
nhén moi phan cta cap dua ra st dung mot khdéa ma no6 thé hién day du cau truc dir liéu.

M0 hinh phéan cép rat thuan loi cho viée bd sung, stra ddi va mo rong dit liéu, tién lgi
cho viéc truy nhap dit liéu theo thudc tinh khoa, nhung kho khan cho nhiing thude tinh
khong phai 1a khoa.

Bit loi cua cau tric dit liéu phan cép 1a tép chi sb 16n can phai duge duy tri va cac
gia tri cua thudc tinh can phai dugc 1ap lai nhicu lan gay ra du thua dir li¢u, lam tang chi
phi luu trlr va thoi gian truy nhap.

2.3.2. Ciu triic mang lugi

Trong céu trac dit liéu dia 1y, viéc thé hién cac muc tuong tng trén ban dd hay so dd
la gan nhau thi lai 1a cac phan khac xa nhau cua co s¢ dir li¢u. H¢ thong mang rat can thiét
de thé hién dang nay. Thong thuong trong do thi cau tric mang dugc the hién bdi cau tric
vong tron cac diem (Hinh 2.17). Cau tric mang phu hop khi quan hé va moi lién ket da
duoc xac dinh trudc, tranh dugce du thura dir licu. Bat tién cho viéc mo rong boi tong so cac
diém. Vi€c stra doi va duy tri co s dit liéu khi thay doi cau trac cac diém doi hoi tong chi
phi 16n.

a) Ban d6 M ¢) M6 hinh cép bac

2 b 3 e

5
a f
1 d 4 g 6
b) Vung I va Il
2 b3, b,
a c a c
4

Hinh 2.17. Cdu tric dit liéu mé hinh (c) cap bdc va (d) mang i
2.3.3. Ciu tric div liéu quan hé

M0 hinh cau tric dit liéu quan hé rat mém déo, n6 co6 thé thoa man dugc tat ca cac yéu
cau ma phai dugc cong thirc hoa boi sir dung cac thudt toan logic Boolean va céac thao tac toan
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hoc. Mo hiqh nay cho phép célc~ loai dit liéu khac nhau duoc tim kiém va so sanh. Viéc bo
sung, thay doi cac muc dit liéu dé dang (Hinh 2.18).

Ban db Puong
M| Tl I a 1 2
1 b 2 3
Ving I c 3 4
I d | 4 1
I N b . d 1I e 3 5
I c . fl g 1T f |5 6
1| g 6 4
1I c 4 3

Hinh 2.18. M6 hinh cdu tric dit liéu quan hé

Mo hinh quan hé 14 mé hinh dugc sir dung phd bién trong méi truong GIS dé xay
dung, cap nhat, chinh Iy va quéan ly cac thong tin thudc tinh, vi mé hinh nay dugc hinh
thirc hoa toan hoc tét cho phép tim kiém, tich hop va so sanh cac loai dit li¢u khac nhau,
x6a bo dir liéu rat d& dang va thuan tién. Tuy nhién, ddi véi nhiing thao tac doi hoi tim
kiém tuan tu d6i v6i co sé dit liéu 16n s& 1am mat nhiéu thoi gian.

Trén co s& md hinh dir liéu quan h¢, cac nha khoa hoc da phat trién thém mot sd
mo hinh khac nham mé ta va thé hién thé gidi thuc mot cach chinh xac va phi hop hon
nhu mé hinh quan hé thyc thé (Entity Relationship Model), md hinh dir liéu hudng dbi
tuong (Object Oriented Model).

2.3. Mdi quan h¢ giira dir liéu khong gian va dir liéu thudc tinh

Vi dy cdu tric quan hé giita hai loai dit liéu quan trong nay trong GIS v& tinh hinh s
dung dét dugc minh hoa trong Hinh 2.19. Cac mbi quan hé nay thé hién sy két ndi giira 2
tép dit liéu co cing mot hay nhidu thudc tinh chung theo cac kiéu quan hé 1-1 (mét tép dén
mot tép khac), 1-N (mét tép dén N tép khac) hay N-M (nhiéu tép dén nhiéu tép khac). Vi
du quan hé giira thira dat va ma thira dat 14 1-1, giira to ban do va cac thira dat 1a 1-N, giita
céc thira dat va cac muc dich sir dung dat 1a N-M.

Dé thé hién cac quan hé d6 nguoi ta sir dung cac trudng khoa chung trong cac t€p tin
quan hé. Cac truong chung nay co tén la khoa quan hé¢ (key field), vi du truong so thira dat
trong cac bang ¢ Hinh 2.19 1a truong khoa quan hé.
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Bén db st dung dat

¢6 thudc tinh thira . . .
dat nhu: s6 thira, chu Théng tin thuge
vi, dién tich, loai cay
trdn ay th 1638
g, ngay thu
hoach
S thira Loaicdy  Chiéu cao cdy Ngay thu hoach
163-2 Wr 50 il
163-4 OF 30 198t
163-8 WP B 188t
163-3 WP &5 1994
1641 1541 MX as 190

Moi quan hé giira dir li¢u khong gian (ban dd) véi dir liéu thudc tinh

Diéntich Chuvi  S6thity Sb khoanh dit S thira

¢ 13 1an & 12 163-2
; s 2022 3 13 1634
320 1831 & d 183-8
240 1402 5 15 163-9
S6 thira Loai cdy  Chiéu cao cy Ngay thu hoach
163-2 PINE 5 ki)
1634 FIR 20 98
183-8 PINE BO 1889
1639 PINE &5 1991

Hinh 2.19. M6 hinh quan hé gitta dir ligu khong gian va div liéu thudc tinh

CAU HOI ON TAP
1. Thé nao 1a 16p dir liéu? Vai tro caa 16p dit liéu trong quan ly va phan tich dir liéu?
2. Hay trinh bay vé mé hinh Vector va Raster?

Trinh bay cac phuong phap nén dur li¢u Raster: Chain-code, Run - length code, Quade-
tree. Hay néu cac uu nhugce diém cua mdi phuong phap?

4. Pixel 1a gi? Vai tro cua pixel trong mé hinh dir liéu Raster? Cho vi du minh hoa?
Trinh bay mé hinh quan hé khong gian trong cau triic Vector (Vector topology)?

6. Dinh nghia dir liéu khong gian va dit liéu thudc tinh? Mbi quan hé gitra dir liéu khong
gian va thudc tinh trong GIS?
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Chuong 3
MO HiNH s6 PO CAO

Mb6 hinh s6 d¢ cao (Digital Elevation Model - DEM) la sw biéu dién bang sé dé cao
dia hinh. DEM la mot khai ni¢m lién quan chat che dén GIS va dwoc ing dung rong rdi dé
gidi quyét nhiéu van dé thuc tién khéng chi trong gidi han biéu dién dia hinh. Chuwong 3
trinh bay khai niém, phicong phdp thanh ldp va cdc wng dung ciia mé hinh sé dg cao.

3.1. Khai niém mé6 hinh so do cao

Khac voi cac don vi st dung dat, phén loai dat va dia chat, d6 cao dia hinh ¢ xu
hudng bién dbi lién tuc nén khong thé biéu dién chung bang ban d6 chuyén dung thong
thuong Tat nhién trong dia hinh ton tai nhung vung thay d6i do cao dot ngdt nhu vuc sau,
khe nui nhung phén 16n chi l1a sy thay d6i cuc bo.

Thong thuong sy thay d6i d6 cao dia hinh duoc thé hién bang mot loat duong dong
mirc ma cac diém trén mot duorng dong mirc ¢6 cung mot g1a tri d§ cao. Cac duong nay la
cac duong cong khép kin ma trong GIS ngum ta goi 1a cac polygons. Bang phuong phap
nay, yéu t6 dia hinh cling dugc thé hién va luu trir trong GIS nhu trong cac ban dd sb
chuyén dung khac Tuy vay phuong phap biéu thi do chua phai 1a t6i uu khi st dung
phuong phap s6 dé phan tich va dé mo hinh hoa. Ngudi ta cAn mot phuong phap tét hon dé
hién thi va phan tich loai dit liéu thay d6i lién tyc (twong ty nhu sé do do cao dia hinh) va
phuong phap d6 1a mé hinh sb do cao.

Viéc bleu thi bang sb sy thay d6i lién tuc cta do cao trong khong gian déu dugc goi
1a m6 hinh s6 do cao (DEM). N6 ¢co thé 1a do cao tuyét dbi cua cac diém trén bé mat qua
dét, d6 cao cua céc tang dét, hodc ctia myuc nudc ngam. M6 hinh s6 d0 cao con nhiéu tén
goi khic trong tiéng Anh nhu 1a Digital Terrain Model (DTM) Digital Terrain Data
(TDD) va ngztal Terrain Elevation Data (DTED). Ngoai Ung dung dé biéu thi dia hinh,
DEM con c6 thé dugc u’ng dung dé thé hién sy thay dbi lién tuc trong khoang khong hai
chiéu cta bat ky thong s6 méi truong khac nao.

Sw can thiet cua mo hinh so do cao:

C6 rét nhiéu tmg dung ciia mo hinh sé d6 cao trong thuc tién, dic biét phd bién la
nhtng tmg dung sau:

- Luu trir dit liéu ban d6 s dia hinh trong cac co so dir liéu.

- Giai quyét tinh toan dao dap dat trong thiét ké duong va cac du an k¥ thuat giao
thong cong chanh.

- Biéu thi ba chiéu tryc quan diéu kién dia hinh c¢6 muc dich quan sy (thiét ké hé
thong dan dao, huan luyén phi cong) va cho muc dich thiét ké va quy hoach canh quan
(kién trac canh quan).

- Phan tich tdm quan sat xuyén dia hinh (twong tu dung cho muyc dich quan su va
thiét ké canh quan).

- Thiét ké xac dinh vi tri cho duong giao thong va cho dap nudc.
- Phan tich thong ké va so sanh cac loai dia hinh.

- Tinh toan va thanh 14p ban d6 d¢ doc, ban d6 huéng déc, ban dd hinh dang mai déc
de tur do thanh 18p anh dia hinh tryc quan co hinh bong (g dung trong nghién clru tang
dia chat hay dy bao kha ning x6i mon dat va dong chay mat).
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- Su dyng lam ban (?[6 nén hay ban d tich hop voi cac ban d6 chuyén dung nhu ban
do loai dat, loai s dung dat hay tham thyc vét.

- St dung nhu la du liéu dau vao cho cac moé hinh mé phong canh quan va cac qua
trinh ty nhién lién quan dén canh quan mai truong.

- Khi thay thé d6 cao bang mot trong cac thong s6 thudc tinh khac thi DEM c¢6 thé
biéu thi tryc quan dang mdt cong cho van dé quang thoi gian hanh trinh, gia thanh, dan s6,
mirc d6 6 nhiém, myc nudc ngam. .

3.2 Phuong phap biéu thi mé hinh sf') do cao

Sy bién ddi gia tri d6 cao dia hinh trén mot vung dit c6 thé dwoc mé hinh hoa theo
nhicu cach. M6 hinh s6 d¢ cao c6 thé duge bi€u thi va luu trir duoi dang ham so toan hoc
ba chiéu (phuong trinh mat phang) hay dudi dang cac diém hodc cac duong.

3.2.1 Phwong phap toan hoc

Phuong phap toan hoc dé biéu thi mit cong dia hinh chu yéu dya vao cac ham sb
toan ba chiéu va c6 kha niang mo phong voi d6 nhin rat cao cac mat dia hinh phuc tap.
Phuong phép cuc bd chia vung md phéng ra thanh cac manh hinh Vuf)ng nho hodc hinh
dang tuy y co dién tich tuong tu nhau va dd cao cua tung manh s€ dugc uoc luong dua trén
d6 cao cac diém da quan trac trong manh do. Véi muc dich bao dam su lién tuc cua do doc
qua dudng bién giita cac manh nho thi ngudi ta sir dung cac ham sé dbi trong (weighting
functions). Cac ham sb xap xi 10i rac (piecewise approximation) rat it khi dugc st dung
trong viéc thanh 1ap ban d6 s6 nhung lai rit pho bién trong hé thong may tinh hd tro thiét
ké (Computer Added Design-CAD).

3.2.2 Phuong phap vt thé ban do

Phuong phéap st dung vat thé duong dau tién truyén thong trong ban dd hoc dé biéu
dién bé mat dia hinh 13 s dung duong binh dd hay con goi la duong dong mirc. Moi diém
nam trén cung mot duong dong muc s€ co cung mot gia tri d6 cao.

Phuong phap sir dung mit cit doc dé biéu dién do cao co tmg dung thuan tién dé
phan tich d6 déc ving nghién clru. Tuy nhién nhu da dé cdp & trén hai phuong phap sur
dung duong trén khong thudn tién cho muc dich phan tich du liéu trong GIS. Vi vay
phuong phap chung nhat trong hé GIS 1a st dung mé hinh ludi déu GRID (Regular
Rectangular Grid) va ludi tam giac khong déu TIN (Triangular Irregular Network).

Mo hinh lu6i dong déu hay con goi 1a ma trin d6 cao duoc thanh lap tir viéc phan
tich 1ap thé anh hang khong hodc co thé thong qua viéc nodi suy tir ludi dir liéu quan tric do
cao. Do may tinh c6 kha ning xur Iy ma tran dé dang nén dir liéu loai mé hinh GRID nay
rat phd bién, duoc sir dung cho cac hé GIS dang Raster. Trong mé hinh Raster GRID nay
vung dia hinh dugc chia thanh cac 6 (cell) trén co so hang va cot. Mdi mét 6 chira d6 cao
cta diém trung tAm cua 6. Ma trn d6 cao dugc st dung dé thanh lap duong ddng muc,
tinh toan d6 doc, hudng dbc va xac dinh dudng bién cac luu vuc song.

Tuy vy phuong phap ludi ddng déu nay ¢ cac nhuoc diém sau:
- Ton tai s6 lugng dir liéu khong can thiét tai cac ving c6 dia hinh ddng nhat;

- Khong co kha nang thich img dé biéu thi cac ving c6 dia hinh phirc tap trir lic thay
ddi toan b kich thude ma tran.
Nhu viy ludi dong déu khong co kha ning biéu thi cic ving dia hinh thay doi dot
ngdt nhu cac khe vuc, ho 161 10m va song ngoi. Han ché nay co thé gay sy nham lan trong
khi danh gia két qua phan tich dia hinh.

37



Hinh 3.1. M6 hinh Ludi tam gidc khong dong déu - TIN

TIN duoc coi la phuong phap thuan tién va kinh t& hon. M6 hinh TIN la thé hién
Vector cua cdu tric dia hinh, bao gdm cac diy tam giac khong déu khong phii 16n nhau va
bao trim toan bd bé mat dia hinh, mdi mot tam giac xac dinh mot mat phe:mg. TIN, theo
khai niém hinh hoc 13 tp cac dinh ndi v6i nhau thanh cac tam gidc. M&i mot tam giac
dugc gidi han boi 3 diém dong nhat vé gia tri X,Y va Z (d cao). Cac tam giac ndy hinh
thanh mot bé mat 3 phia, c6 do doc va hudng doc. TIN c6 kha ning biéu dién bé mit lién
tuc tu tap hop diém dir liéu roi rac va duoc coi nhu tap hop cac tam giac c6 cac thudc tinh
vé d6 dbc, dién tich va huéng. Hinh 3.1 trinh bay mé hinh TIN trong thuc té khi thuong
phai thé hién sy thay d6i kich thuée lu6i theo yéu cau bién doi cua dir liéu. Hinh 3.2 1a vi
du vé ap dung TIN va ky thuat to bong dé thé hién dia hinh d6 cao mot khu vyec.

N Ty
2K

i
o ."‘ﬁ!-‘ \ L" FAX.Y
SR A
AR
ﬁgﬂ U ok

v
e

D6 cao (fest)

B 536 - 566
[]586- 636

b6 - a7
I A7 - 737
IR

Hinh 3.2. Mang TIN voi su thay asi Hinh 3.3. Ung dung TIN dé biéu thi su
kich thuoc luoi dac trung bién dong do cao dia hinh
3.3 Phuong phap xiy dwng mé hinh s d¢ cao
Phirong phép chup anh ldp thé

Phuong phap nay dung mét dung cu chup anh chuyén dung dé chup mét s luong
16n diém mau voi cac gia tri X, Y, Z tir cac anh 1ap thé hay vién tham; sau d6 cac diém
dugc nodi suy thanh cac 6 vudng ddng nhét (grid). Phuong phap nay t6n thoi gian va doi hoi
k¥ thut chup anh cao va s diém kiém soat phai nhiéu nén it khi duoc ap dung.
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Noi suy tir cac dwong dong mirc

Day 1a phuong phap tiéu chuin dé xay dung DEM trong méi truong GIS. Ddi voi
mot khu vue, mgt sO thong tin vé€ dia hinh ¢6 san, viéc xay dung mot DEM tur cac duong
dong mirc phai qua mot s6 bude sau:

* Budc 1: SO hoa cac duong dong muc, co thé thyc hién qua mot trong hai cach sau.

S6 héa tw dong quét anh: Chuyén cac thong tin tir anh chup hay ban do sang dang tép
tin raster. Dé co két qua t6t, ban d6 duong dong mirc khong nén kém cac thong tin khac.
Sau d6 ban d6 dugc chuyén sang dang Vector bang cac phan mém chuyén dung nhung mdi
duong ddng mirc phai dugc gan mi bang tay. Néu anh ngudn khong ro rang thi phuong
phap nay tn cong hon viéc sd héa bang ban sé hoa.

S6 héa theo phirong phdp thi céng: Dung ban sé hoa dé sé hoa cac dudng ddng muc
van dugc coi la phuong phap ti€u chuan dé xay dung mot DEM. Moi duong dong murc
dugc so hoa riéng 1€ va duge gan ma thé hién do cao tuong ng.

* Raster hoa cac dudng dong mirc: dwoc thyuc hién boi cac chirc ning rasterizing ciia
cac phan mém chuyén dung. Van dé quan trong & day la viéc chon kich thudc cua céc
pixel ma cac duong dong muc chay qua duge tu dong gan gia tri bang do cao cua chinh
duong dong muc do.

* Noi suy cac duong dong mirc da duoc Raster hoa: Tir cac dudng binh do chuan
duoc Raster hoa co thé ndi suy ra cac duong dong muc khac, do vdy moi pixel trong ban
d6 s€ nhén gia tri cho diém trung tdm cua pixel.

* Xay dyng mé hinh TIN, thudng dugc thyc hién voi so d6 Voronoi.

So do Voronoi:

Gia st trong mot mang dién thoai
cta thanh phé, mdi may dién thooai s&
duogc ndi voi mot cot dién thoai gﬁn nht.
Do vay, phai chia thanh phd thanh nhiéu
ving, moi ving c6 duy nhat mot cot va
khoang cach tir mdi vi tri trong viing dén
cot trong ving d6 1a ngin nhat. Két qua
ctia phan hoach nay 1 so ¢6 Voronoi.

So dd Voronoi c6 thé duge tom tat
nhu sau. Goi P = {p1, p2..., pn} 14 tp hop
n diém nim trong mat phang hai chiéu.
Chia (phan hoach) mat phang thanh n da
giac sao cho bit ky diém vi tri nao ndm
trong mot da giac i déu co khoang cach
dén diém i ngin hon khoang cach tir n6
dén cac diém vi tri px khac. So db cac da
giac nay goi 1a so dd Voronoi V (pi) va .
duoc biéu dién bing ngdn ngir toan hoc Hinh 3.4. So do Voronoi
nhu sau:

V(P) = {x|p;—x| < |p; —x|,Vj # i} G.1)

So dd Voronoi ¢ rat nhiéu ung dung trong hinh hoc giai tich, hinh hoc db hoa va
GIS:
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- Xac dinh Vung lan can gan nhat (Nearest neighbor search) - Khi phai xac dinh
vung lan can gan nhit ciia mot diém (vi tri) cho trude trong tong sb N diém thi ving do
chinh 1a da giac bao quanh diém do trong so ¢4 Voronoi.

- Xac dinh vi tri phuc vu hop ly (Facility locatzon) Vi dy: Siéu thi mudn lap mot
cua hang m01 va diéu dau tién la xac dinh vi tri mdi thich hop. Vi tri méi nay phai thoa
man yéu cau it anh hudng nhat dén lugng khach hang cua cac cira hang hodc cac chi nhanh
dang van hanh hay néi cach khac 1a cang xa cac siéu thi hién c6 cang t6t. Nguoi ta c6 thé
sir dung so dd Voronoi bang cach so sanh va phan tich tit ca cac canh thing trong so do
cua vi tri cac siéu thi hién co.

- Hinh tron rong 16n nhat (Largest empty circle) - Vi du can tim mot vung dat 16n
chua phat trién (dan cu va dich vu cong cong) dé xay 1én mot nha may méi. Piéu kién la
manh dit d6 phai cang cach ly duoc téi da cac diém dan cu hay cong trinh cong cong. Day
la bai toan tuong tu nhu truong hop xac dinh vi tri hop ly.

- Quy hoach duong (Path planning) — Khi cac diém vi tri trong so' dd 1a cac tré ngai
bat thun loi cho giao thong ma dudng di can trach xa thi cac canh cua da giac trong so do
Voronoi chinh la cac doan duong bao dam tranh dugc xa nhat cac tré ngai.

Trong GIS, so d6 Voronoi dugc ap dung dé hinh thanh cac chitc ning bién doi ddi
tuong Rster sang Vector nho ky thuat xay dung mo hinh TIN.

3.4 Cac san pham @ng dung DEM
Két qua cac tmg dung ciia DEM trong GIS c6 thé duoc tom tit nhu trong Bang 3.1.
Bing 3.1. San phim vmg dung DEM trong GIS

a) Biéu db khdi, 1at cit doc va ngang

b) Tinh toan thé tich

¢) Ban d6 duong dong mirc

d) Duong quan sat nhin thay

e) Ban d6 do dbc va huong doc

f) Ban dd dia hinh t6 bong mat khuét

g) Xac dinh duong bién cua luu vyc sdng ngoi
* Biéu do khoi

Biéu dd khéi 1a mot trong cac két qua phd bién cia DEM. N6 cho phép xem xét tryc
quan ba chiéu sy thay d6i trong khong gian hai chiéu cta gia tri mot théng s ta quan tam.
Thong sé nay khong nhét thiét phai 1a do cao dia hinh. Hién nay c6 rat nhiéu phin mém c6
kha ning tao ra loai biéu db khdi nay tir tap hop dit liéu X, Y va Z. Vi du két qua loai biéu
d6 khdi duoc trinh bay trong Hinh 3.5,
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Hinh 3.5. Biéu dé khoi biéu thi sw bién dong cua do cao dia hinh
% Tinh toan thé tich

Trong thiét ké cac cong trinh dan dung, vi du tinh toan san phang dit trong néng
nghiép va xiy dung, hay thiét ké duong giao thong, viéc tinh toan khdi lugng dao dip dat
ludn 1a vén dé rit quan trong va cin thiét. Phuong phap phd bién la xay dung mot mé hinh
DEM cho vung dat nghién ctru sau khi hoan thanh cong viéc do dac dia hinh. Sau d6 mot
mé hinh DEM khéc duoc thanh I4p dé thé hién tinh trang dia hinh sau khi da thuc hién
cong trinh (sau khi di san phiang néu la thiét k& san phing dat). Khéi luong dao dap sé
duogc tinh toan dya trén sy khac biét gitta hai mé hinh DEM.

% Ban do duong dong mirc

Cac duong ddng mirc co thé d& dang thanh
1ap bing cach phan loai gia tri d6 cao cua cac 6
(cell) theo mot thang do do cao nhét dinh va sau
d6 thé hién cac loai do cao d6 bing cac duong
phan gidi hay thé hién bing mau sic. Ban do
duong ddng muc thuong duoc tao ra bing cach
cit giao tiép md hinh DEM dia hinh voi cac mit
phing ngang theo phén loai do cao dia hinh.
Hinh 3.6 cho vi du vé ban d6 duong dong murc
dia hinh tir nguon dir liéu SRTM.

Hinh 3.6. Ban do dwong dong mikc
% Puong quan sdt nhin thdy

Kha niang quan sat dong mot vai tro quan trong trong cac hoat dong quan su, thong
tin lién lac st dung vi séng va cac nghién ctru canh quan du lich. Viéc xac dinh tam quan
sat trén ban do giay rat kho khan do so luong cac lat cat doc can xem xét rat 1on.

41



Tam quan sat dugc xac dinh trén ban dd s6 c6 mang TIN bang phuong phap truy
Van duong di (tracking procedure). Phuong phap nay 1a mot bién doi cua thuat toan duong
an (hidden line algorithm).

% Ban do do doc va huong doc

Trudce khi mé hinh s do cao xuét hién, nguoi ta st dung rit nhiéu ky thuat dé danh
gia do dbc va d6 1561 16m cua dia hinh. V&i mé hinh sb d6 cao cac cong viée nay trd nén
nhanh chong va thuan tién hon, khong can mat nhiéu cong sirc nhu trude day.

Sau khi dir liéu d6 cao dia hinh da duogc chinh ly va thé hién bang mé hinh TIN, ¢b
thé sir dung nhiéu cong cu cua phian mém TIN dé tinh toan d6 dc, huong dbc va do 16i
16m cuia ving nghién ctru. Sau day la nhitng cong thic tinh toan chu yéu.

e Xac dinh huéng déc:

Goc cua véc to téng hop giita cac vecto Dx va Dy sé& cho chiing ta huéng déc (Hinh
3.7). Biém can luu y la phai tinh toan gia tri + hay - trong ban d6 Dx va Dy,

, D,
Goc dbe % = 57,29579xarctg(=) (3.2)
Dy

0
dodoc Ay) (3.3)

100

Trong d6 s6 57,29579 1a hé s chuyén d6i tir gradient sang do. Gid tri c6 thé tinh tir -
90° dén +90°.

Goc dbc B = 57,20579xarctg (

e Tinh toan d¢ ddc:

_ D¢ dai cua vecto (goc dbc) da duoc xac dinh theo
chiéu X va Y co the tinh theo dinh ly Pithago. &% b
¥ 8
O e
, D +D) e b
Po déc% = % X100 (34 &
c B "-:!
Trong do6 la Dx gradient theo truc X; Dy la gradient o

theo truc Y; va ke 1a kich thude cua pixel.

bé xac dinh su sai khac vé do dbc theo tung mét, Hinh 3.7. Vecto huéng doc
nguoi ta chia do doc ting theo cong thuc trén cho kich
thudc cuia pixel.

Tinh do déc theo do:

(DZ+D§)

- (3.5)

Goc déc (do) = 57,29579xarctg

e Ban dd dia hinh t6 bong mat khuét:

Céc nha bién tap ban dd di tao ra nhidu phuong phap dé cai tién viéc thé hién truc
quan cta ban do, nhét 1a dang dia hinh ctia ving d6i ntii. Mot trong nhing ky thuat thanh
cong nhét 1a cach t6 bong dia hinh duoc tao ra chu yéu boi truong phai nghé nhan ban d6
nguoi Thuy sy va Ao. Ky thuat nay co ngudn gbc ¢ thé loai nghé thuat hoi hoa thoi phuc
hung, v6i viéc danh bong va thé hién anh sang dé thé hién hinh ba chiéu. Phuong phap thu
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céng nay dung but vé aé danh bong mic du thuong tao ra hinh anh rat 4n tuong nhung co6
gia thanh rit cao Va chi yéu phu thude vao ky nang va tri tuong tuong cua ngu’orl ve.
Ngudi ta ciing cho ring cac nghé nhan ban d6 nay phai la nguoi sinh séng ¢ vang nui.

Tu khi xudt hién ban db s, rat nhiéu chuyén gia ban d6 di nghi dén kha ning tao
bong cho ban d6 dia hinh mét cach ty dong, chinh xac va d& lap lai. Nguyén tic phuong
phap tao bong dia hinh l1a hinh dung hinh anh dia hinh duoc chiéu sang tir mot vi tri nhat
dinh. Két qua twong ty mot anh hang khong do viéc st dung cac gam mau sang tdi khac
nhau. Tuy vy ban db s dia hinh c6 nhiéu diém khéac biét so v6i anh hang khong. Trudc
hét ban dd t6 bong nay khong biéu thi ding hinh anh mat dat ma chi Ia cua bé mat da sb
hoa clia mat dat. Thi hai 1a ngudn anh sang tuong twong trong ban do t6 bong thuong duoc
chon & goc bing hodc 16n hon 45° phia trén duong chan troi phia Tay-Bic. Goc chiéu sang
nay c6 tinh chat nhan tao ma rt kho c6 kha ning xay ra trong thyc té thién van. Diém khac
biét thir ba ndm & ban chat ciia mé hinh sé d6 cao boi mé hinh nay da 1a sy don gian hoa
boi s6 lugng han ché s6 diém dir liéu va khong thé thé hién hét tit ca cac chi tiét cua dia
hinh thye t.

Béan dd DEM

Ban d6 t6 bong mit khuat
Hinh 3.9. Ung dung DEM dé biéu thi dé doc, hudng doc va t6 bong mdt khudt

e Xac dinh duong dong chay va duong bién cua Iuu vuc sdong

Khi cac duong thuy hé (s()ng, sudi...) khong dugc sb hoa béng digitizing, thi voi viéc
st dung md hinh TIN, ta co mot cong cu ty dong xac dinh cac duong dong chay nay.
Phuong phép thu cong ¢ truyén trén co s& xem xét ti mi cac hinh anh vién tham hodc ban
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do6 dia hinh thuong rat ton cong strc va rat dé tao sai so, nhat la d6i voi anh vé tinh ¢6 chia
cac pixel bi 10i.

Xac dinh duong bién cua Iuu vuc song ngoi: Luu vuc mot con sdong hay nhanh song,

duqc hiéu 1a dién tich tip trung nudc mua cia séng hay cua nhanh séng do. Trinh ty logic
xac dinh cac duong bién luu vuc bat dau bang viée tinh d6 déc va huong dbc cho ting 6.
Sau do chuo‘ng trinh tim kiém cac Vung thuong luu cia timg diém trén dong chay song.
Thuat toan cung tuong ty nhu viéc xac dinh duong dong chay, bat dau tir diém cudi cia ha
luu va xem xét ting cap 3 x 3 6. DPbi tuong xem xét & ddy 1a huong dbc cia ting 6 chir
khong cht y dén d6 doc nhu trong trudng hop xac dinh duong dong chay.

10.

11.

CAU HOI ON TAP

. Khai niém Mo hinh s6 d6 cao va cac trng dung cta no?

Trinh bay cac phuong phap biéu thi DEM?
Trinh bay phuong phéap xay dung DEM bang cach noi suy tir duong dong murc?
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Chuong 4
CHU'C NANG HE THONG THONG TIN PIA LY

Chirong 4 sé cung cdp cho nguoi doc cdc ndi dung lién quan dén chirc nang cua hé
thong thong tin dia Iy nhw chire nang thu nhdn va xudt dit liéu, cdc sai sé trong qud trinh
thu nhdn div liéu, chirc nang phan tich div liéu khong gian va thuéc tinh. Cac chirc ndng
tinh todn, do dém dir liéu. Chirc nang chong ghép ban do dwoc trinh bay cho cd hai dang
dir liéu Vector va Raster. Bén canh dé, cdc phwong phdp néi suy dir liéu ciing dwoc dé cdp
mét cdch chi tiét trong chirong nay.

4.1. Chirc ning thu nhan va xuit dir liéu
4.1.1. Chirc nang thu nhdn dir li¢u

Thu nhéan dir liéu 1a hoat dong gan ma cho cac dir li€u va ghi nhan chung vao co so
dir 1ié}1 (CSDL). C6 2 loai dit liéu dugc nhap 1a dit licu khong gian chi ra vi tri dia ly cua
cac doi tuong va dir li€u thudc tinh mo ta cac dir liéu khong gian.

Dit liéu dugce dua vao CSDL théng qua cac chirc ning dau vao cia GIS. Nhap dir
liéu 14 mot qua trinh ma hoa luu trit va t6 chuc dit liéu vao CSDL. Py 1a mot qué trinh rat
quan trong ctia hé théng anh huong dén do chinh xac va tinh logic ciia di liéu trong CSDL,
do d6 cac thiét bi nhdp dit liéu ciing nhu cac phin mém nhap di liéu déu phai dam bao do
chinh xac va thong thudng c6 chi phi twong ddi cao.

Trong GIS, céc dit liéu khong gian va thude tinh duge luu trit va duoc to chirc quan
1y theo céc tiéu chuan chat ch€ cia mot CSDL. Nguoi ta ¢ thé phan tach thanh ba cong
doan chinh trong qua trinh nhap dit liéu moi vao GIS:

- Nhap dir liéu khong gian;
- Nhap dit liéu thudc tinh;
- Két nbi dir liéu khong gian va thudc tinh.

Dir liéu dau vao c6 thé 1a cac anh hang khong, anh vién tham, ban do glay hodc cac
ban v& tay. Phuong phap nhap dit liéu phu thudc vao ciu tric dit liéu va phan mém quan tri
CSDL dang str dung. Cac phuong phap nhap dir li¢u khong gian thong dung la:

- Nhap bang tay;
- S6 hoa bang ban s6 hoa (digitizer); hodc
- St dung may quét (scanner).

a. Nhap div liéu dang Vector

Hién nay cac dir li€u ban cjé dugc luu trit trong CSDL cua GIS thuong ¢ dang cau
trac Vector. Cac dir liéu dugc s6 hoa tir cac ban do gidy, dir liéu anh hang khong va anh
vién tham thuong & dang cau truc Raster.

Nhdp dit liéu Vector bang tay: Dit liéu nay 1a diém, duong hay ving duoc nhap tir
ban phim, theo cac toa d6 chinh xac hodc nhép tir t&p dir liéu dang ASCII.

S6 hod bang ban sé hod: S6 hoa bang ban sb 1a qua trinh dua dir liéu trén ban do
giay vao may tinh nho su ho trg cia ban so hoa. Ban s6 hoa nay cho ta biét toa d6 (X, Y)
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cliia mot diém bat ky trén trén ban sb hoa. Toa do nay s& duwoc chuyén ddi thanh toa do
tuong ung trén thuc té khi biét toa do cac diém khong che.
Céu tao cua ban s hoa co hai thanh phan chinh: Ban tir tinh ~va Con chuét cam tmg.

Dé s6 hoa dugc dit liéu ban db gidy, nguoi ta dat ban d 1én ban s hoa, khai bao cac mde
toa 6 khéng ché va kich chudt vao cac dbi tuong trén ban d6 dé nhan duoc toa do.

Hinh 4.1. Ban s6 héa

Ban s6 hoa s& cho phép nhép ba kiéu dir liéu chinh: Piém, Puong, Chit, Cac ddi
tuong vung dugc xdy dung trén co s6 cAu truc topo mang da giac. Do véy viéc xdy dung
cau truc topo cho dir liéu s6 hoa la rat quan trong. N6 bao gdm tir qua trinh cit duong, sira
chira 15i dén qu4 trinh tao topo cho dir liéu.

Céc dic tinh dia 1y trén ban dd c6 thé dugc sb hoa theo 2 kiéu sau:
- Point mode: Mdi cip toa d6 dugc ghi lai sau moi 14n nhan chuot;

- Stream mode: Cac cap toa dd duogc ghi lai lién tuc doc theo cic cung duong ma
khong can nhan chudt.

Trong mot khoang cach nhét dinh nao d6, mot diém dugc ghi lai bt ctr lic nao khi
con chudt chuyén dong theo hudng X hodc Y, hoic la trong mot khoang thoi gian sb cap
toa do di dinh trudc duoc tao ra theo tung gidy. Kiéu sé hoa nay thuong duge st dung dé
s6 hoa cac duong cong nhu la song sudi hodc duong binh do.

Cac gla tri toa do dugc ghi lai boi ky thuat vién s hoa s& phu thudc vao dic dlem
ctia cac ban s6 hoa. Dé bién doi cac gia tri nay vao hé thong tham chiéu ban do cac diém
giao trong ludi chiéu (ludi 6 vudng) hay cac goc cua ban do ciing phai duoc sb hoa. Sau do
s so sanh gia tri toa d6 clia ban s6 hoa va gia tri toa d6 thuc ctia ban do gbe. St dung phép
chuyén dbi toan hoc, bét clr toa do cia mot diém bét ky nao dugc s hoa ciing s& duoc
chuyén d6i vao hé théng tham chiéu.

Trude khi s6 hoa doi hoi phai phan loai cac ddc tinh dia ly can s6 hoa. Piéu nay co
thé thyc hién bing cach gan cho chung mét tri s mang y nghia rleng nhu Du’orng =1, thua
d4t = 2... va nhap thu cong tir ban phlm hoac su dung con chudt voi cac phim s6 hoac su
dung cac hop trinh don. Vi hop nay may tinh sé biét phai ghi lai cac ddi twong dia 1y nao
tiép theo twong tu nhu kiéu ma déi twong trude do.
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Do chinh x4c cuia cac ban sd hoa co trong khoang 0,01 mm hodc 0,001 inch. Tuy vay
trong thuc té, do chinh xac cta cac d6i tuong sd hoa bang phuong phap nay kho dat duoc
con sd nhu trén vi phy thudce vao ky ning cua ky thuat vién thyuc hién cac thao tac s6 hoa.
S6 hoa doi hoi nguoi ki thuat vién phai cé cac ki nang vé té chirc dir lidu, cac ki thuat sd
hoa. Ngoai ra, day 1a mot qua trinh tiéu t6n nhidu thoi gian va rat d& tao ra céc sai sot vé ky
thuat nhu bo soét dit liéu hodc du thira dit liéu 1am anh huong dén cic qua trinh k¥ thuat
tiép theo nhu chinh sira, phan tich va xir 1y dir liéu.

b. Nhap dir liéu Raster
% Nhép dit liéu dang Raster bang tay:

Déi v6i phuong phap nay, moi diém, dudng, ving déu duogc bién thanh cic 6 vuong
(cell). Phuong phap thong dung nhat dugc dién ra nhu sau: Pau tién chon kich c& ludi 6
vuodng, sau d6 chong 1én ban do. Qua trinh phan loai cac 6 vudng sé duoc thuc hién bang
tay. Gia tri tai timg 6 nhan duoc tir ban do s& duoc ghi lai vao may tinh. Gia st mot ludi
Raster 1a 1000 x 1000. Nhu vy s& c6 1.000.000 gia tri dwoc nhap sé la mot cong viéc mat
rat nhidu thoi gian va cong strc. Hinh 4.2 mo ta qua trinh chuyén dif liéu ban d0 gidy thanh
dir liéu Raster.

@ i :

Hinh 4.2. Raster hoa dir licu
% Nhép dir liéu dang Raster bang phuong phap quét:

Trong phuong phéap nay kich thudc cell trong ludi 6 vudng la tham s rat quan trong.
Néu chon kich thudce cell 16n dé tiét kiém bd nhé luu trir dit liéu thi d6 chinh xéac cua dir
lidu s& kém di; néu can d6 chinh xac dir lidu cao thi phai dat kich thudc cell nho, diéu nay
s& dan dén viéc dir liéu luu trir s& chiém dung lugng trong bd nhé 16m.

Céc thiét bi quét anh (scanner) dugc ché tao mo phong lai hoan toan qua trinh tao dir
li¢u Raster bang tay. V& thuc chat, cac thiét bi nay chuyén doi cac tin hiéu anh sang phan
xa tir ban dd thanh gia tri pixel va ghi chung lai theo mdt khuén dang nhét dinh. Chét
lugng dir 1i€u raster quét phu thudc vao thiét bi quét, vé do phan giai theo mdi chiéu cta
mit phang.

Qua trinh quét (scanning) dua trén nguyén tic don gian 1a mot diém trén phan nao
ctia ban d0 c6 thé co mot hay 2 mau khac nhau (den tréng) May quét dua vao mot chum
anh sang laze c6 nang lugng thip va mot budng cam tng (camera) c6 do phan giai cao.
Buong camera dugc gin v6i mot dung cu cam Gng khong gian. may quét co 2 loai: loai
phang (flat bed) v loai dang hinh trong c6 thé xoay duoc. DO phan giai duoc diéu chinh
theo ché do trong cac khoang khac nhau. Cac may hién dai co thé dat toi do phan giai 25 -
50 micrémét. Do vay so luong pixel s& rt 1on va chiém mot dung luong luu trit dang ké.
Néu d6 phan giai thap kich thudc pixel 16n thi tc d6 scan nhanh nhung quét dugc it dir
liéu hodc bo sot dit liéu. Néu d6 phan giai cao may s& quét cham khi d6 khdi luong dit lidu
can luu trit s& rat 1on. Chat lugng dir liéu Raster quét phu thudc vao thiét bi quét, vé do
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phan giai theo mdi chiéu ctia mat phang quét va do phan giai theo tin hiéu phan xa tir ban
dd. Thong thuong trén thi truong Viét nam hién co cac may quét voi do phan giai tir 600 -
2400 dpi (dot per inch), nghia 1a c6 thé phan biét duoc tir 0,05 - 0,01 mm trong khi d6 mét
thuong chi phén biét duge 0,1 mm. C6 2 loai scanner chinh: Loai scanner den trfmg va loai
scanner mau. Loai den tréng chi nhan dugc mirc nang lugng phan xa lai tir ban dd, loai kia
thi ¢6 bo phan phén tich thanh 3 dai mau co ban va ghi chung thanh cac cap d khac nhau.
Thuong thi mdi dai mau duge phan thanh 256 - 1024 cép do.

Thiét bi quét anh la thiét bi rat chinh xac, do d6 cac scanner khd 16n c6 cong nghé
quét va hiéu chinh sai s6 hoan toan khac so v&i cac scanner kho nho. Cac scanner thuong
duogc cai dat chuong trinh phin mém lam ting cudng chat luong ciia anh quét trong qua
trinh phan tich sau khi quét.

Hinh 4.3. Céc loai mdy quét (Scanner) khé 1om

+» Cac dang sb liéu nhép béng cac thiét bi khac:

Cac anh hang khong va anh vién tham dugc thu nhan tir cac thiét bi cam ung tir xa,
dat trén may bay hay v¢ tinh. Cac dir li¢u Raster nay co6 thé dugc nhép truc ticp vao CSDL
bang cac chiic nang doc va mo anh cua cac phan mém GIS.

c. Cée sai s6 trong qud trinh thu nhan dir liéu

Sai s6 6 thé xay ra trong qua trinh thu nhén dit liéu khong gian theo nhiéu cach khac
nhau. Sai s0 trong qua trinh cdp nhép dir liéu co thé dugc chinh swa dé dang néu ching dan
dén cac két qua phan tich bat binh thuong, nhung néu cac két qua phén tich khéng c6 su
bat thudng hay dot bién thi sé€ rat kho nhan biét dé chinh sira.
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%+ Sai s0 do dac:

Dir lidu thu thap c6 thé co chit lugng kém do qua trinh quan tric do dac thuc dia
dién ra thiéu tinh tin cdy, khong chinh xac va st dung thiét bi khong dung tiéu chuan theo
quy dinh cua quy trinh, quy pham do. Nguc‘ri doc két qua do cﬁn phan biét ro khai niém
dung (accuracy) va chinh xac (precision). S6 do dung 1a s6 do gan nhat voi s thyc té, hay
1a mirc d6 gan sat voi s6 thyc. Theo quan diém thong ké thi d6 chinh xac biéu thi sy blen
dong cua du liéu do (thuong 1a d6 bién dong chuan - Standard deviation) xung quanh s6
trung binh. Trong nganh may tinh thi d6 chinh x4c dugc biéu thi bang sé chir sé sau déu
thap phan.

%+ Sai s0 thuc dia:

Nguoi di quan tric thuc dia c6 tam quan trong dac biét déi voi chat lugng dir lidu ma
ho thu thap. Cac tiéu chuan, phuong phap va trinh ty quan tric can duoc thong nhat va co
tai liéu chi dan rd rang nham g1up cho ngucn di thyc dia ndng cao chat luong két qua. Tuy
Vay ngum sur dung dur liéu quan tréc, chang han nhu sb liéu quan tric moi truong, nén hiéu
16 cac tap dir liéu quan tric bao gid ciing co d6 chinh xac khac nhau néu chiing dugc thu
thap boi nhig t6 chire khac nhau va trong cac thoi diém khac nhau.

O cac tb chirc chuyén vé do dac thuc dia 16n thuong luu trir danh gia chit lvong quan
trdc cua tung ca nhan thyc hién cong viée. Cac dit liéu phu nay cé thé nén duoc cong bd
cung voi dir lidu quan tric, mic du c¢6 sy phan dbi ciia phan 16n ngudi quan trac thuc dia.
Céch thirc hiéu qua hon dé ting do chinh xac quan tric la chn chinh va tiéu chuin hoa tat
ca cac van dé lién quan dén cong viéc thu thap dur li€u thuc dia nhu tiéu chuén hoa ky thuat
do dac, tiéu chuan hoa biéu miu, va thanh 1ap cac tiéu ban lién quan giira cac nha quan ly
va nguoi di thyc dia dé cong viéc thu thap dit liéu c6 thé dwoc thyc hién theo nhimg tiéu
chudn chat lugng cao nhit.

’0

% Bién dong khong gian va chit luong ban do:

Rét nhiéu ban do chuyén nganh, dic biét 1a cac ban dd vé tai nguyén thién nhién nhu
tham thuc vat va phan loai cac loai hinh sir dung dat thuong khong xem xét dén yéu tb bién
dong cuc b cua s6 do. VAn dé nay dang tré thanh dé tai dwoc nghién ctru rat nhiéu trong
thoi gian gan day, dac biét trong linh vyc diéu tra phan loai cac loai hinh st dung dat, 16p
phi bé mat va nudc ngam. Cac nghlen ctru chii trong dén mirc d6 bién dong cla cac dic
tinh va cac phuong phap danh gia phén loai va noi suy.

Trudce day, cac ban dd phan loai dit coi mirc d6 bién dong 15% cho phép dé danh gia
murc déng nhat cua mot thong s6 dic tinh dat. Po bién dong néy duogc dinh nghia nhu la
cac so liéu quan tric khong dung V0'1 s lidu chuan gin lién voi chi giai cac mirc d6 cua
thong s0. Quan ni¢m vé bién dong vé théng sd Z & vi tri x trong mot don vi loai dat dugc
thé hién bang phuong trinh sau:

Z(X)=pu+a;+¢ (4.1)

Trong d6 4 1a gi4 tri trung binh thyc t& cia Z trén pham vi toan bo ban do, ¢; 1a gia
tri sai 1éch giita x va gia tri trung binh trong don vi dat va ¢ 1a dai luong bién dong c6 phan
b6 chuan.

Trong thyc té thi phwong phap thé hién bién dong dir liéu trén trong pham vi mot don
vi phén loai dat khong thé hién day du sy bién dong cac dic tinh cua dat. Nguyén do dugc
trinh bay nhu sau:

- Pbi voi cung mot thong sé thi mirc d6 bién dong sé khac nhau trong pham vi cac
don vi phan loai khac nhau;

49



- Mirc do bién dong gﬁa dai lugng & thuong c6 quan hé ham mu voi kich thuoc
khdng gian cua don vi ban do (dién tich);

- Su bjén dong gia tri cuia cac thong so trong mét don vi ban do khong tuan theo quy
ludt phén bo chuan ma phu thudc vao phuong thue lay mau va phuong phap ndi suy khi
thanh 1ap ban d6, nhat la ban d6 ¢ dién rong.

% Sai s6 trong qua trinh phan tich dit liéu:

Sai s0 trong qua trinh phén tich dir liéu GIS 1a hau qua cua sai s6 do may tinh (vi du
sai sO lam tron), do cac gia thiét ddng nhat trong qua trinh phan tich khong gian cung nhu
do qua trinh phan loai. Sai sO trong qua trinh phén tich dir liéu bao gom: sai s6 do phan tich
dia 1y va sai s6 do phan loai va tong quat héa.

- Sai s6 do phan tich dia ly: Phan 16n cac phan tich di liéu khong gian déu duoc thuc
hién voi gia thiét:

+ Dir liéu la dong déu;

+ Phuong phap sb hoa da dugc thyc hién khong sai sot;

+ Cong viéc chong ghép ban do chi la viéc giao cat cac duong bién va két ndi mang
duong cong;

+ Cac duong bién dugc coi la khong c¢6 d6 day;
+ Moi thuat toan co tinh xac dinh va khong ¢ yéu td bién doi ngau nhién;

+ Phan loai cac thong sd tu nhién (thudc tinh trong ban dd) theo 16p da duoc thuc
hién hoan chinh.

Nhitng van dé nay can duoc nhin nhin k¥ cang vé cac dir liéu co sd, nhat 1a vé cac
yéu to va ky thuét da su dung dé thu thap va xay dung ban do.

- Sai s6 do phén loai va téng quat hoa: Nguoi ta nhan thiy mot luong 16n cac van dé
dir ligu khi dua vao sur dung trong cac h¢ thdng GIS c6 nguyén nhan tir cac phwong phap
phén loai, tong quat hoa va ndi suy da duogc sur dung cho cac dur liéu trude khi ching duoc
nhap vao hé théng GIS.

7

% Qua trinh Raster hoa mot ban dd Vector:

Sai s6 co thé xuat hién khi chuyén do6i mot 16p dir liéu Vector thanh 16p Raster. Dau
tién va 1a sai s6 d& nhan biét khi mdi 6 pixel chi c6 thé gan dugc mot gid tri thudc tinh nhu
la gia tri trung binh cua thudc tinh do trong vung 6 vudéng. Cac anh Landsat 8 co d phan
giai 30 m x 30 m va gia tri cua thong s trong mdi 6 dugc wdc tinh trén co so lugng phan
xa trung binh trén toan bo dién tich ving nghién ctru. Néu mot phan cia 6 vudng co sy
hién dién cta vat thé c6 do phan xa anh sang cao nhu duong sa hay bii cat thi rit co thé ca
6 vudng sé duoc miéu ta nhu dudng hodc bii bién. Loai sai sb nhu vy rit phd bién khi 6
pixel ¢6 kich thudc dang ké.

Sai s cﬁng c6 thé tro nén dang ké khi mot ban dd Vector dugc bién ddi thanh dang
Raster do cac duong bién cua da giac khong bao glor trung voi ducrng ranh gioi cac 0

vudng. Rat nhiéu nghlen clru da dua ra cac cong thirc ude tinh téng sai s6 do phép bién ddi
dur liéu khong gian nay.
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% Qua trinh s6 hoa ban do:

Nguon gdc sai s6 trong qua trinh s6 hoa chu yéu tir sai s6 ciia ban dd gbc va sai s6 do
hinh thirc biéu thi qua s hoa.

Bén canh sai s6 do sy co gidn ctia ban d6 gidy thi sai s6 trong qua trinh s6 hoa la do
cac dudng bién trén ban do gidy bao gio cling c6 mot do day nhat dinh. Mot dudng bién
day 1 mm trén ban d6 ty 1& 1:5.000 s& chiém dién tich ¢6 chiéu rong 5 m thuc té. Mot ban
dd dat co kich thudc 600 m x 600 m c6 thé bao gdbm 36000 mm tong chiéu dai cac duong
bién thua méng va chiém mot dién tich 10% dién tich tong s6 clia ban d6. Nguyén tic la
lay duong o gilra duong bién trén ban dd gidy lam duong bién khi s6 hoa nhung thyc té
khong thé thoa méan duogc nguyen tac nay. Khi s hoa bang ban s hoa thi viéc lya chon
duong bién do ban tay con nguoi thuc hién con khi st dung k¥ thuat Scan thi viéc sb hoa
sé lién quan dén cac thuat toan cua chuong trinh Scan. Sai sb tiép theo 1a do viéc cac
duong cong chi dugc biéu thi bing cac doan thing ngin khi sé hoa.

% Qua trinh chong ghép hai hay nhiéu 16p mang da giac:

Khi chong ghép ban do da sb hoa c6 thé xuat hién mot sd cac da giac nho, nhat 1a khi
cac duong bién phirc tap co do bién dong khong gian 1on. Vi ky thudt may tinh hién nay
thi cac da giac con nay co thé dugc loai trir theo nguyén téc Iya chon ngiu nhién theo hai
phia ciia duong bién hodc theo nguyén tic phitc hop binh phuong bé nhat dya trén do
chinh xac do nguoi thyc hién phép chong ghép lya chon trude. Du sao thi cac sai s ciing
xudt hién vi khi loai bo cac da giac nho thi duong bién thuc té da khong dugc biéu thi
chinh xac tuyét doi.

% Qua trinh tinh toan thong s6 thudc tinh:

Van dé truyén tai sai s6 khi thuc hién cac phép tinh trén cac dir liéu thudc tinh nhiéu
khi tré thanh rit dang ké, nhat 1a khi két hop tinh toan trén nhiéu 16p ban d6 khac nhau. Sy
truyén tai hay 1a tich liy sai sb thuong xuat hién khi thyc hién cac phép tinh sé hoc hoic
phép tinh logic.

Dé minh hoa ta xét su tich luy sai s6 nay qua cac phép tinh s hoc cong, trur, nhan,
chia va luy thura. Gia su gla tri x ciia mot thong sb thudc tinh trén mot ban d6 X cb bién
dong ngau nhién 1a & Bidu dién toan hoc 1a x + ex. Chang han nhu luong nudc trong dat
ma cy trong co thé st dung va ta mudn két hop ban db lugng nudc X nay voi ban dd hiéu
sudt tudi nudc Y, trong do6 hiéu suat st dung nudc tudi ciing ¢6 do bién dong ty nhién y +
gy. Néu ta gia thiét hai théng 5O néy hoan toan doc 1ap v6i nhau va mdi luong bién dong ex
va gy ¢ gid tri 20% thi sai s6 cua tong lwong nudc cay trong co thé sur dung u=(x+ty)seé
vao khoang 28%. Dbi voi cac phep tinh ban d thi cac sai s6 loai nay co thé tich Iy dén
murc dang lo ngai, nhat 1a dbi voi cac phép tinh nhén, chia va ham mi hay logarit.

4.1.2. Chikc néing xudt dir liéu

Xuit dir liéu 1a mot chirc ning quan trong ctia bat ky mot GIS nao. Chirc ning nay
khong phai chi cho phép nguoi ding xem két qua tinh toan ma con duoc st dung nhiéu
trong qua trinh nhap, chinh stra dir liéu. Py 1a mot cach hoi thoai tot nhét giita nguoi ding
véi hé thong, trg giip cho ngudi dung ¢6 duge nhimg két luan chinh xac hon trong cac
bude xir 1y s6 lidu tiép theo.

Dit liéu cta GIS c6 thé duge trinh bay & du ra theo nhiéu cach khac nhau:

- Hién thi trén cac thi€t bi man hinh. Hién thi trén man hinh: Thong tin dugc biéu
dién trén man hinh bang cac mau sac theo cac tiéu chuan hién thi ciia ban d6. Cac céng cu

51



quen thudc s€ giup nguoi dung phong to, thu nho, nhin toan canh, xoay cac goc khac nhau
dé hién thi.

- In ra gidy hodc phim bang cac thiét bi in, thiét bi v&;
- Chuyén dbi sang khuon dang khéc hodc dwa ra thanh cac tép tin.

Chtre ning xuét dit liéu cia GIS duoc xem nhu 1a sy hién thi cac két qua phan tich
dén nguoi sur dung. Cac két qua co thé dugc trinh bay voi nhiéu hinh thirc nhu cac bang,
biéu do, ban do, cac sb liéu thong ké...

4.2. Chirc niang phan tich dir liéu

GIS khéc v6i cac hé thong thong tin khac vé chirc ning phan tich khong gian. Viéc
mo ta dir liéu trong CSDL dia 1y dé tra 11 cau hoi “O dau”, con chirc nang phan tich dir
liéu trong GIS dé tra 10i cau hoi “Vi sao”. Mot GIS thong qua chirc ning phan tich khong
nhiing tra 161 dugc cau hoi vé nhitng gi hién dang hodc di ton tai, ma con ¢ thé mo phong
dé du bao nhiing gi s& xay ra trong tuwong lai.

Chtic nang phan tich ctia GIS ¢6 thé phan thanh 3 loai chinh: Chirc ning phén tich
di liéu khong gian; Chire ndng phan tich dir liéu thudc tinh; va Chuc néng phan tich, tich
hop dir liéu khong gian va thudc tinh.

4.2.1. Chirc nang phdn tich dit liéu khong gian

Dé giai quyét mot van dé dir liéu co tinh khong gian, ngudi sir dung phai xac dinh
dbi twong can nghién ciru va trinh ty tién hanh phan tich dit liéu. Hé thong GIS cung cap
mot tdp hop cac cong cu "fools" hay con goi l1a cac chuong trinh may tinh cho phép nguoi
sir dung thyuc hién mot loat cac dong tac xu ly.

Qua trinh phén tich dir li¢u khong gian bao gdm céc hoat dong: 1) Chuyén d6i gilta
cac phép chicu va hé toa d6 ban do; 2) Chuyén d6i dinh dang dir 1i€u; 3) Ghép bién cac doi
tuong.

a. Chuyén doi giita cdc phép chiéu va hé toa dé ban do

Trong cung mot CSDL cua GIS, cac lop dit liéu can phai sit dung chung mét hé toa
d%. Tuy nhién, khi nguén dit liéu dau vao duoc thu thap tu nhiéu nguén khac nhau s& dan
dén truomg hop cac 16p dir licu khong théng nhat vé hé toa d6 dugc st dung. Chinh vi vay,
cac phan mém trong hé thong GIS nhu ArcGIS, ArcView, Maplnfo... thuong hd trg chic
nang chuyén doi giita cac phép chiéu va hé toa do.

Hinh 4.4. Chuyén déi phép chiéu (a) va hé toa do (b)

Churc nang thay dbi hé toa do, phép chiéu cho phép nguoi su dung GIS loai tru
nhiing bat hop ly gitra cac 16p dir li¢u. Dt li€u ban d6 co thé dugc bién doi tir hé toa d6 va
phép chiéu nay sang hé toa d6 va phép chiéu khac.
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Hoat dong phd bién trong qué trinh chuyén ddi phép chiéu va hé toa do la ding ky
cac 16p ban d6 voi muc dich dua cac 10p ban dd khac nhau vé cing mét hé toa do hay hé
tham chiéu dé ching trung khop nhau trén dién tich thuc té, tir d6 c6 thé tién hanh chong
ghép cac 16p ban d6 nham dat dugc muyc dich cua ngudi sir dung.

Hién nay trén thé giodi ngucn ta su dung nhiéu hé phep chiéu khac nhau nhim thé
hién bé mit ba chiéu cua trai dat thanh mit phing hai chiéu. Thong thuong ngum su dung
GIS khéng thé dit yéu cdu vé hé tham chiéu khi thu thap dir liéu. Nhiéu ban d6 c6 thé sur
dung hé quy chiéu Mercator hinh try, ban d6 khéc sir dung h¢ Albers hinh non, va nhleu
ban d6 sir dung hé quy chleu phing. Chirc ning thay doi phép chiéu (Hinh 4.4) ciing rat
phé bién trong cac phan mém GIS.

b. Chuyen doi dinh dang dir liéu

Dir liéu duoc nhap vao CSDL cua GIS ¢ cac dang khac nhau nhu tr ban s6 hoa (dix
liéu & dang Vector), tu file ki thuat s6 ctia mo6 hinh s d6 cao DEM (dtr liéu dang
Raster)... Dé thuan tién cho viéc phan tich dit liéu khong gian trong GIS, doi hoi céc file
dir liéu phai duoc phai dugc chuyén vé cing mot dinh dang céu triic Vector hodc Raster.
Céc thuat toan va phuong phap chuyén d6i dinh dang dir liéu khong gian da dugc dé cap
rat chi tiét & Chuong 2.

c. Ghép bién cdc doi tiwong

Ghép bién cac ddi tuong 1a viéc didu chinh cac sai s nho tai bién cta hai manh ban
d6 tiép giap nhau. Sai s6 c6 thé dugc tao ra trong qua trinh s6 hoa cac manh ban d6 hoic
do ban dd gbc bi co gidn. Trong mot s truong hop, nguoi sir dung can ghép bién hai hoic
nhiéu manh ban d6 tiép giap dé quan 1y cac ddi twong dia 1y lién tuc. Ching han nhu viéc
tmg dung GIS dé xay dung co sO dir liéu dét dai dya trén cac manh ban d6 dia chinh cua
mét phuong/xd, nguoi sir dung can phai tién hanh ghép bién céc to ban do dia chinh dé c6
ban db tong thé cac thia dat c6 trong dia gi6i hanh chinh cua phuong/xa do. Vé mit 1y
thuyét ciing mot d6i tugng nam & hai manh ban do tiép giap sé dugc ghép véi nhau mot
cach chinh xac. Tuy nhién, sau khi ghép hai ban d6 c6 thé xay ra tinh trang léch bién. Vi
vay, can phai thuc hién chic ning ghép bién cac d6i tuong.

Hinh 4.5. Ghép bién cdc doi twong

4.2.2. Chirc nang phdn tich dit liéu thudc tinh

Phan tich dir liéu thudc tinh trong GIS bao gdm cac chirc ning bién tap dir lidu, tinh
toan thong ké va truy van dir liéu.

Chure nang bién tdp dir liéu thudc tinh:

Chtre ning bién tap dir liéu cho phép khoi phuc, kiém tra, cap nhat va thay doi cac
thudc tinh. Nhiing thong tin thudc tinh mai c6 thé duge thém mai, bo sung hoac xo6a bé.

Chire ndng thong ké dir liéu:

GIS cung cép cic chtc ning tinh toan, théng ké nhu Sum (téng dai s6), Count gsé
record), Mean (gia tri trung binh), Maximum (gia tri 16n nhat), Miximum (gid tri nho nhat),
Range (khoang chénh 1¢ch 16n nhat), Standard Deviation (D¢ 1éch chuan).
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Chike ndng truy van théng tin thudc tinh:

Day la chirc ning tao nén thé manh trong quéan 1y co so dir liéu cta GIS so véi cac
hé théng khac. Tuy thudc vao phdn mém chuyén dung cua GIS ma ngudi sir dung lya chon
dé c6 thé duge cung cip cac chitc ning truy van & cac cip do khac nhau vé kha ning tim
kiém, phéan tich va téng hop dit liéu ctia mdt hoac nhiéu bang thudc tinh.

4.2.3. Chirc néing phén tich hop nhat div liéu khong gian va dir ligu thuc tinh

Su gan két gitra dir liéu khong gian va dit liéu thudc tinh chinh 1a diém mau chot
tao nén sy khéac biét gitta GIS vdi cac hé thong khac. Cac phan mém chuyén dung cua GIS
cung cap cac chirc niang phéan tich dong thoi ca hai loai dit liéu nay, bao gom: 1) Chirc
nang phan loai, tong quat hoa va do dém dir liéu; 2) Chirc niang chong ghép ban do; 3)
Chtic nang hoat dong lién ké.

a. Phan loai, t(fng qudat hoa va tinh toan do dém dir liéu

GIS cung cap mot sé dang chirc nang phén loai khac nhau, tity vao muc dich hay két
qua yéu cau dau ra dé nguoi st dung lya chon mot chirc nang phan loai phu hop. Chuc
nang phan loai ¢ thé dugc thuc hién trén mot 16p dit liéu don hodc tich hop nhiéu 16p dit
liéu.

Trong truong hop mét 16p dit liéu don, phan loai c6 thé duoc thuc hién dé gan nhan cho
cac vung boi mét loai tén. Vi du nhu trén ban dd hién trang st dung dat (d@t liéu luu trr 6 dang
Vector), ¢6 thé sir dung chtic ning phén loai dé gan tén cho cac ving c6 cting mét muyc dich sir
dung dat. Trong trudng hop dit liéu dugc luu trir & dang Raster, gia tri s6 thudng dugc sir dung
dé gan cho céc cell. Mot cell s€ duge gan cho mét gia tri, vi du s6 1 s& dude gan cho dat tréng
lta, 6 2 duge gan cho dat ¢ do thi. ..

Trong tru:(‘)'pg hqp nhiéu 16p dir liéu, chitc nang phan loai co thé dq:qc thuc hién
thong qua hoat dong chong ghép 16p (hoat dong nay s€ dugc trinh bay cu thé & muc b cta
chuong nay).

Khdi quat héa: Chirc ning khai quat héa thuong duoc st dung dé thé hién cac thuc
thé trén bé mat trai dat 1én ban d6. Khai quat hoa 1a sy don gian hoa, thé hién cac thuc thé
1én ban do theo ty 1& va muyc dich thich hop nham giup cho ngudi st dung dé doc va hiéu.
Hoat dong nay thudong duogc sir dung dé chap cac ddi tuong lién ké nhau c6 cing mot dic
diém thudc tinh lya chon nao d6 thanh mot dbi twong duy nhat. D6i v6i nganh Quan 1y dat
dai, chirc ning khai quat hoa duogc str dung rat hiéu qua trong trudng hop xay dung ban d6
hién trang sir dung dét dua trén ban dd dia chinh. Thuc chat day 1a qua trinh gdp cac thira
dat 1ién ké c6 cung mot myc dich sir dung dat thanh mot ving 16n hon (Hinh 4.6).

Hinh 4.6. Chitc nang khai quat hoa
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Tinh toan do dac la mot trong nhiing phép tinh co ban duoc tich hop nhiéu trong cac
phan mém chuyén dung cua GIS. Ung v6i mot cong cu cua phan mém hay cach do dac
khac nhau s& tuong thich véi mot dang dbi twong. Tinh toan, do dém dit liéu khong gian
bao gdm do khoang cach giita cac diém, tinh chiéu dai cua cac dbi twong dudng, tinh dién
tich va chu vi cho ddi twong vung, kich thudc cua céc cell trong ludi 6 vudng.

Chiéu dai *——x %/x\x
Digntich | (=" =
Mat do @@ —> + Piém/ving

ghuyén Feet = Meters/0,3048
doi don vi

Hinh 4.7. Chirc nang tinh todn, do dém

Cong viéc xac dinh chiéu dai cua cac dbi tuong hinh tuyén nhu: duong giao thong,
song ngoi, dién tich cua khu dan cu, mat do dan sb... co thé thuc hién dwoc v6i chirc nang
do dac cua GIS (Hinh 4.7). M6t hé thong GIS cho phép thuc hién ca viéc do dac don gian
Va phuc hgp. Kha nang do dac tu dong giup hiéu qua cta cac cong viéc loai nay ting 1én
rat nhiéu.

V6i chue nang do dac, hé théng GIS co cung cip kha ning chuyén d6i don vi do, vi
du chiéu dai c6 thé chuyén doi tr don vi dim (mile) sang hé mét va ngugc lai.

b. Chikc ndng chong 16p/chong ghép ban do

Chdng ghép ban d6 1a chuc nang co ban va quan trong nhat cta mot GIS trong quéa
trinh phan tich dir liéu khong gian, dé c6 thé thiét 1ap nén mot 16p dit liéu mdéi mang dac
tinh hoan toan khac véi 16p dit li€u trude do.

Hinh 4.8. Chong ghép nhiéu I6p ban do
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Phép chdng ghép ban db st dung cac biéu thirc logic hodc cac ham khéng gian va
tich trit két qua trong CSDL GIS nhu 1a cac 16p dit liéu moi, c¢6 thé & dang Vector hodc
Raster (Hinh 4.9). Do cac 16p da duoc bién d6i ddng nhit vé toa do va hé tham chiéu nén
chiing c6 thé duge chdng khop 16n nhau vé mat kich thude khong gian.

Dir li¢u dang Vector Dir li¢u dang Raster

Hinh 4.9. Chéng ghép hai 16p ban do & dang Vector va Raster

Céc hoat dong chong ghép 16p ban d6 dugc thyc hién dua trén cac phép tinh dai sb
va logic. Phép logic 1a viéc sir dung cac 1énh logic dé tao ra cac 16p dit liéu méi va chon ra
cac dic tinh dia Iy méi tir bang thudc tinh. Sy lua chon logic dua trén cac biéu thirc hoic
cac gia tri thudc tinh. Céc gia tri thudc tinh dugc lua chon s& duoc sat nhap hodc loai bo dé
tao ra 16p dir li¢u moi.

Dua vio cac hoat dong chong ghép s6 hoc, ¢6 cac phuong phap chong ghép nhu sau:
- Phuong phap cong (addition);

- Phuong phap nhan (multiplication);

- Phuong phap trur (substraction);

- Phuong phap chia (division).

Chtrc nang sit dung phép tinh dai sé cho phép GIS xac dinh quan hé toan hoc gitra
cac 1op dir liéu. Toan bd cac ban dd c6 thé dugc gop voi nhau (phép cong), cit 1an nhau
(phép trir), nhan va chia cac dir liéu thudc tinh theo nhitng diéu kién hay quy tic do ngudi
sur dung dat ra.

Chue nang chong ghép ban dd trong co s¢ dit liéu dang Vector dugc thyc hién dua
trén co s& mdi quan hé topology. Chirc ning nay dugc thé hién thong qua chirc nang xir 1y
va phén tich dir liéu khong gian va thudc tinh nhu sau:

- Chirc ning két hop (i Union): Chong ghép hai 16p ban d6 thanh mot 16p chira dung
toan bo ndi dung ciia cac 16p ban dau bao gom ca dir liéu khong gian va thudc tinh.

- Chirc nang cat (Clip): Chirc ning nay cho phép tao ra mot 16p dir liéu mdi chira
dung tat ca cac thong tin ctia 10p du vao nam trong ranh gidi cia 10p st dung dé cit.

- Chure ning giao nhau (Intersect): Két qua cua chirc ning nay sé mang lai mot 16p
ban d méi co chira toan bd thong tin thudce tinh cua ca hai 16p ban d6 duoc sir dung dé
chdng ghép, tuy nhién chi lay phan dir liéu khong gian ndm trong ranh gidi ciia 16p ban dd
tha 2.
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INPUT OUTPUT

CLIP FEATURE OuUTPUT
"_"a\ '
4 -
INPUT
QUTPUT
INTERSECT
FEATURE

Hinh 4.10. Cdc chirc nang phan tich khong gian trong co so div liéu Vector

Trong cac phan mém chuyén dung cua GIS nhu ArcGIS hodc ArcView, biéu thirc
Map algebra expressions dugc xay dung trong chirc ning Map Calculator dé phén tich
mot hay nhiéu 16p dir liéu dang Raster. Két qua 1a tao ra mot 16p dir liéu méi sau khi ap
dung biéu thuc dai s6 (duoc thanh 1ap tir st dung ban phim hodc nhin chudt vao 16p dit
liéu toan tir) va cac yéu cau.

6lal2le slo21413 ABREE
2lelele 11al3]a 3|12l a9
5433+3244 = lalsl12]12
alel2]s 2]3l1]2 6la|alo

Hinh 4.11. Chong ghép hai I6p dit liéu khong gian dang Raster
Map algebra cho biét cach so sanh cac 16p dit liéu théng qua chirc ning thuat toan.
Trong Hinh 4.11 gia tri ctia cac cell trang khop trong hai 16p dir lidu duoc tinh bang tng
cuia chiing trong 16p dit liéu két qua. Biéu thuc xay dung 1a: [grid1] + [grid2].
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c. Hoat dong lien ké

Hoat d@ng }ién ké dé danh gi‘é cac dac diém xung quanh mdt dbi tuong cu thé. Cac
chuc nang lien ké trong GIS bao gom: Churc nang tim kiém theo tiéu chi; Chirc nang tao
vung dém va n6i mang; Chirc nang ndi suy.

% Chirc nang tim kiém theo tiéu chi:

Qua trinh tim kiém chinh 1a viéc dat cau hoi dé lwa chon thong tin tir tap hop dit liéu
dua trén nhitng diéu kién dugc dinh ro. Truong hop lwa chon mét tinh chat (di€u kién don)
phép tinh dai s6 dugc st dung dé cau thanh sy lwa chon bao gém tap hop phép tinh dai s6
bang, 1é6n hon, nhé hon va t6 hgp cta 3 phép d6 (=, >, <, <>, >, <). Vi du lva chon tat ca
nhﬁ:ng thfra”dét ¢6 muc dich st dung 1a dat & do thi, co di@n tich 16n hon hodc bang 5000
m? dé c6 thé str dung vao viéc xay dung mot Trung tim Y t€.

Khi nhiéu diéu kién don dugc t6 hop lai dé tao thanh nhitng diéu kién phic tap (lua
chon nhi€u hon 1 tinh chat cua doi tugng) thi can str dung toan tir Boolean (AND, OR,
XOR, NOT) dé thiét 1ap su lya chon phuc tap (Hinh 4.12). Nhitng vung t6 dam thé hién
két qua lua chon (Bernhardsen, 1999).

A and B A not B

AorB A Xor B

Hinh 4.12. Cdc phép tinh logic dwoc sir dung trong tim kiém theo tiéu chi
% Chirc nang tao ving dém va ndi mang:

Chirc nang tao ving dém nham xac dinh vung xung quanh, sat voi mét vat thé ta quan
tAm trén ban do va chirc nang noi mang la dé xac dinh duong chuyén dong trong mot vung,

Mot ving dém c6 thé duoc thlet lap xung quanh cho mot ddi tuong diém, duong va
ving (Hinh 4.13). Hau hét cdc phan mém chuyén dung deu c6 cong cu tao vung dém. Khi st
dung coéng cu nay s& tao ra mot dién tich méi co quan hé gan giii véi ddi tuong muyc tiéu.

i Vi du vé tao vung dém la tao vung xung quanh mdt vat thé ma khoang cach moi

diém trong vung do cach xa vt thé quan tdim mot khoang cach nhat dinh (cac thira dat cach
tim dudng giao thong 200 mét).

Hinh 4.13. Chirc ndng tao viing dém cho cdc doi tiwong diém, dwong va viing
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Chirc nang ndi mang xem xét chuyén dong cua mot dbi twong theo hudng ciua mot
d6i twong khac trén ban d6. Mot trong nhitng tmg dung cé ich nhét cta nghién ciru mang
ludi d6 1a vach duong di va phan dinh vi tri. Vach dudng di nghia 1a tim duong di ngin
nhét giita hai diém bat ky trong mang ludi.

Hinh 4.14. Phan tich mang dé xdc dinh dwong di tir diém A t6i diém B

M&i duong trong mang ciing c6 thé xac dinh thém mot gia tri d6 1a gia tri can hay gia
tri khé khan cho luu thong. Gia tri nay c6 thé lién quan dén nhiéu thong s6 nhu toc do gidi
han trén mot duong phd, tbe do nudc chay... Bang cach sir dung khoang cach tong hop va
gi4 tri can, tuyén di thich hop nhat c6 thé tim ra; tuyén di d6 khong nhat thiét 1a duong di
ngén nhét. Toan b viéc tinh toan d6 duge thuc hién doc theo bé mat, va cac thong sb phai
do dac 1a khoang cach tinh chét ctia bé mat, cac noi giao cit va cac diém ndi khac.

Viéc lua chon tuyén di c6 thé duoc thuc hién trén di liéu Raster va khi d6 viéc biéu
thi tuyén di dé dang hon & Vector. Két qua dua ra c6 thé 1a nhiéu tuyén di duogc vach ra,
dac biét 1a khi c6 nhiing doan di vong.

Viéc phan dinh vi tri hay chia vong dugc ap dung nhiéu trong thyc té, vi du trong
duong pho moi duong phai c¢6 thong s6 vé s6 nha can phai cung cap nudc tir trung tim
hodc s6 ho dan hodc sé nguoi c6 nhu ciu mua ban (trong nghién ctru thi trudng).

Phuong phap xac dinh gia tri c6 thé danh sé tir 0 dén 100 (chang han mdi duong
phé o6 khoang cach t6i siéu thi khac nhau) c6 thé danh s gan nhét 1a 10 (do nha 1a 1 sd).
Néu moi thong s6 gidng nhau thi viéc phan chia sé rit don gian. C6 thé dua ra nhiéu vi du
ap dung viéc phan chia viing, chang han dua thu bao trong thanh phd, dua hoc sinh di hoc.

24

(9]

24 | 28 | 3.8 | 438

1.4 1 1.4 | 24 | 34 | 44

14| 1 | 14|24 = 44

48
B

Hinh 4.15. M6 ta duong di thugn loi trong mé hinh cdu tric Raster
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Co thé thay rang, vé thong tin ciia cac dbi tuong trong mot 16p, co cac loai thong tin
chinh can duoc xur ly la vung (area), diém (point) va duong (line). Nhimg tinh chét can
duogc xac dinh vé thong tin cua cac dbi tuong d6 1a sy phan bo, su lién hé va dinh huéng.

Chtre nang ndi mang thuong duge st dung dé danh gia cac phuong an tdi uu duong
chuyén dong va phan bé tai nguyén. Cu thé la xac dinh dwong di hop ly giira hai diém hogc
xac dinh ving anh hudng cia mot viéc 1am nao d6 (Hinh 4.14 va 4.15). Chang han nhu xac
dinh nhitng thira dat bi anh hudng, co6 thé thudc dién bi thu hdi dat dé thyc hién du an xay
dung khu cong nghiép hodc md rong duong giao thong.

+ Chuc nang noi suy:

Trong trudng hop ngudn dit liéu khuyét thiéu mot sé diém, dudng hay ving thi can
phai thuc hién hinh thirc noi suy dé tao thém dir liéu. C6 nghia la dit liéu ciia mot hay
nhiéu diém trong khong gian xung quanh duoc sir dung dé tim ra cac gia tri méi cho cac
diém khuyét thiéu ma truoc d6 khong thé do dac hay quan tric duoc.

C6 nhiéu phuong phap hoic mo hinh toan hoc khac nhau dugc st dung trong GIS dé
thue hién chirc nang ndi suy. Mot s6 phuong phap thuong hay dugc (mg dung la phuong
phap ndi suy theo trong so (Inverse Distance Weighting: IDW), phuong phap Spline va
phuong phap Kriging.

Phuong phap néi suy theo trong s6 (IDW): La phuong phap duoc st dung phd bién
va don gian nhat trong cac chirc nang ndi suy cua GIS cho dir liéu d6 cao. Tinh cac s6 do
chua biét nhu 1a mot gid tri trung binh c6 trong s6 thong qua cac s6 do da bict cua cac diém
lién ké, cac diém cang gan thi trong s6 cang 1én va nguoc lai. Trong s6 cia mdi diém dugc
tinh theo cong thuc sau:

1

i=1 dz Xi
o
i= dl

W= 4.2)

Trong d6, W 1a trong s0 cua di€m can xac dinh, d;i 1a khoang cach tir 1 dén n diém
mau dén vi tri diém can duoc tinh va Xi.. X, 1a gia tri cua cac di€ém mau. Gia tri e cla
diém can ndi suy s€ la:

e=>(W,/5,) (4.3)

Chtrc ning ndi suy cho dit liéu Vector c¢6 thé st dung mé hinh TIN théng qua chirc
nang phan tich bé mat: Mot bé mit c6 thé duoc ndi suy tir cac diém mang gié tri thudc tinh
Z. Vi dy chte nang phén tich khong gian trong cac phan mém chuyén dung cua hé thong
thong tin dia Iy nhu ArcGIS, ArcView cung cép hai phuong phap dé noi suy bé mit tir cac
diém mang gia tri 13: Spline va Inverse Distance Weighted (IDW).

Spline: La mét phuong phéap ndi suy chung nhit. N6 nin bé mat di qua nhiing diém
dau vao. Phuong phap nay dugc s dung t6t nhat cho nodi suy cac bé mat udn lugn nhu do
cao dia hinh, thanh phan héa hoc cua dat (vi du: N, P, K, ham luong mun, d¢ chua, va cac
chat vi lugng khac cta dat).

IDW: Trong phuong phap nay, gia tri cta cac cell trén bé mat két qua s& phu thudc
vao khoang céach cua cell dén diém. Nhiing cell & gan di€m goc s€ co gia tri 16n hon nhiing
cell 6 xa. Khoang cach gidi han dé tinh toan c6 thé 1a chu vi xac dinh hodc s6 di€m gan ke.
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Phuong phap Kriging: C6 cac hoat dong phirc tap hon, nhung két qua ndi suy cho do
chinh x4c cao hon. Phuong phap nay dya trén co s& tim ra mot so dic tinh chung ciia toan
bd bé mit duge thé hién boi cac gia tri sb do va sau do ap dung cac dic tinh do dé tinh cho
cac phan khéc cua bé mit.

4.3. Chirc ning phan tich nhiéu ban do
4.3.1. Dinh nghia

Mo hinh khéng gian 1a su phéi hop cac biéu thic logic, cac thi tuc phén tich va tiéu
chi dugc ap dung téi mot tap hop dir liéu cho muc dich mé phong mét tién trinh, tién doan
dau ra hay mo ta dac diém ctia mot hién twong ty nhién.

Phe}n tich nhiéu ban dd hay mé hinh GIS la su dung ch1"xc néng’thaq tac dua trén co
sO h¢ thong thong tin dia 1y trong mét day logic d€ giai quyét cac van dé phirc tap trong
thyc tién. Phan tich nhiéu 16p ban d6 hay sir dung m6 hinh GIS thuong duge ap dung dé
phan tich su phu hop va lya chon cac doi tugng theo tiéu chi.

4.3.2. Quy ludt phoi hop cdc Iép béin do
~ Quy luat phdi hop dugc biét nhu 1a cong cac 16p ban do. Khi phdi hop nhiéu 16p ban
do, cac dir liéu khong gian hay cac 16p ban do cat giao nhau va tao ra dir liéu khong gian
va thudc tinh méi. Co 3 phuong phap phoi hop cac 16p ban do, do la:
- Phuong phap phdi hop cac 16p ban dd theo quy luat wu thé: Chi c6 mét gia tri duy
nhat dugc uu tién.

- Phuong phap phéi hop céc 16p ban do theo quy luat dong nhu phuong phap phéi
hop tuyén tinh, phuong phap phdi hop tuyén tinh theo trong sb, va phuong phép tich
hop..

- Phuong phap phéi hop cac 16p ban dd theo quy luat tuong tac nhu phdi hop cac
nhan to, quy luat vé phoi hop...

a. Ménh dé logic

C6 thé sir dung toén tir logic OR, NOT and AND (hinh 4.12 va 4.16) dé phdi hop cac
16p ban do, vi du cac vi tri dap tng ti€u chi A va tiéu chi B nhung khong dap ung ti€u chi
C.

(Aand B) or C A and (B or C)

Hinh 4.16. Sir dung cdc todn tir logic dé phéi hop nhiéu hon 2 16p ban do
b. M6 hinh tdp hop trong so

Mo hinh phéi hop tuyén tinh (Linear Combination Model) va md hinh phdi hop
tuyén tinh trong so (Weighted Linear Combination Model) thuoc mo hinh tap hop trong so,
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thuong hay dugc st dung trong phén tich sy phu hop dat va chon lap dia, vi cic mo hinh
nay de dang thuc hi¢n trong moi truong GIS.

Thii tuc ctia mé hinh phdi hop tuyén tinh bao gdm cac budc sau:

- Xac dinh cac nhan t6 va gia tri phu hop mdi dang hay loai cia mdi nhén t5 tham gia
vao mo hinh.

- Xac dinh trong s6 quan trong cho mdi mot nhén to.

- Tinh gia tri cho mbi mot nhén t4, tirc 1a xdc dinh gia tri pht hop cho nhan t6 1,2..n

bang cach nhan gi tri phu hop ctia moi dang véi trong s6 quan trong ctia moi nhan
t6.

- Phan loai phu hop dugc danh gia dya trén gia tri trung binh trong s6 quan trong cua
mdi nhan t6 tham gia vao mo hinh thong qua phuong phap phdi hop tuyén tinh,
dugc tinh toan theo phuong phap chuan:

W.R +W,R, +..+W R

R= . 4.3)
W, +W,+..+W,

Trong d6: R 1a gia tri trung binh trong so quan trong; Ri, Ra,..., Ra 1a gid tri phu hop
cia moi dang hay loai trong mdi mot nhan t6; Wi, Wa, Wy la trong s6 quan trong ciia
nhantd 1, 2, .

Panh gia muc d6 phu hop ctia mdi mot dia diém dugc dua trén téng s6 diém tinh
theo phuong trinh (4.1) hodc c6 thé danh gia théng qua chong cac 16p ban do (ban do nhi
phan) thong qua phuong trinh (4.4).

D Wi loai (ban db thu )
S=1 (4.4)

i

~ Trong d6: S 1a chi s6 phu hgp, Wi 1a trong s6 ctia ban do thi i, loai (ban do thir i)
lay gia tri hodc 1a 1 hodc 1a 0 (1 1a tot nhat va 0 la xau nhat).

Truong hop tong trong sd quan trong cua cic nhan td hay cac 16p ban do bang 1. Chi
so phtt hop cho mdi mét dia diém dugc tinh x4c dinh theo phuong trinh 4.3 va néu c¢6 nhan
t gidi han ap dung phuong trinh 4.4.

S=>WR,; (4.5)
i=1

S=Y (W, xR)xTICj (4.6)

Trong d6: S 1a chi sb phu hop, nla s6 nhan t6 hay s6 16p ban d6, Rjj 1a gia tri phi hop
cua dang loai j trong nhan t6 thir j, Wi trong s6 quan trong ctia nhéan t6 i va Cj 1a gia tri gi6i
han ctia nhén t6 thi j.

4.3.3. Cdc bwéc thwe hién phén tich nhiéu loai bin do
a. Phat trién mgt mé hinh khéong gian
A. Xac dinh muc dich:

- Xac dinh muc dich cia mo6 hinh.
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- Két qua mong doi.

B. X4c dinh nhu cau vé dit liéu:
- Quyét dinh cac nhan t6 tham gia vao mo hinh.
- Xac dinh mdi quan hé gitra cac nhan t6.

C. Xac dinh gi4 tri pht hop, trong sd quan trong ctia céc nhén t6/ quy luat quyét dinh
va cac thu tuc phan tich dir liéu.

D. Thuc hién thu tuc phan tich.
E. Panh gia két qua: so sanh v6i muc dich ciia ban do.

F. Xem xét lai md hinh, néu théy chua dap ung dugc muc tiéu dér, phai tién hanh
xac dinh lai budce 1:

- Muc tiéu;

- Dir liéu;

- Tiéu chi, quy luat, trong s6 va thii tuc phén tich.
G. Nhic lai cac budc A, B, C, D.

— 00 A
» | B
» C

e

Hinh 4.17. Trinh ti cdc bude phdt trién mé hinh khong gian
(Nguon: Nguyén Vian Loi, 2011)
b. Thuee hién phan tich nhiéu I6p ban do
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Thuc hién phan tich nhiéu 16p ban do bao gdm cac ndi dung sau:

- Phan loai céc 16p ban do;

- Hiéu chinh cac 10p dit liéu: Tét ca cac 10p dit liéu ctia cing mot viing phai ¢ cung
toa do.

- Phéi hop dir liéu khong gian: Chon phuong phap thyuc hién trén dir liéu Raster hay
Vector. Phan tich trén di liéu Vector giai quyet kham pha vé mit dia hinh cat giao nhau,
nhung thuc hién phan tich dit liéu Raster dé dang hon dir liéu Vector.

- Phéi hop dt ligu thl{(}c tinh: Chon quy luat phéi hop dua trén co s& muc tiéu, phan
tich cac dac diém chuyén dé va moi quan hé ctia chiing. Thyuc hién phoi hop dfr liéu thudc
tinh trén dir liéu Raster cling khac véi dir liéu Vector. C6 hai phuong phap phoi hop, do 1a
phuong phép phoi hop t6 hgp va phuong phap ménh dé logic (hinh 4.18).

- Tong hop két qua: Thiét lap cac loai ban d6 chuyén dé va tom tit bao céo.

c. Cdc van dé xem xét
- Vai tro cua ty 18, 46 phén giai va phuong phap chon phéi hop.

- Chat luong cac ngu(‘?)n dit liéu nhu d6 chinh xac vé vi tri dja ly va @ chinh xac vé
dir 1iéu thudc tinh.

Chon
= 4 &5

éq)/

Lo s o— —

1
| N
Y

=2

3

Led L] Lh)
L[ [ el [ L] 2] D

~

IS 2%

Hinh 4.18. Phuong phdp phéi hop t6 hop (chong Raster theo mé hinh tdp hop trong sé)
(Nguon: Nguyén Vian Loi, 2011)

d. Phan tich triec tiép két qua phoi hop

Hai 16p ban d cta ciing mot loai ddi tuong trong cting mot ving ranh gidi chong 1én
nhau dé:

- Kham phé sy thay ddi, vi du 2 ban dd hién trang st dung d4t lta hodc ban d6 hién
trang rung ¢ hai thoi diém khac nhau, sau d6 chong 16p s€ tao ra mot ban do thay doi.
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- Phan tich sai s6: Hai ban d6 cing mot loai & ciing mot thoi diém, sau khi chong 16p

s€ phat hién dugc sai so...

AN

~

CAU HOI ON TAP
Trinh bay chirc ning thu nhan dir liéu ctia hé thong thong tin dia 1y?
Céc sai s6 trong qu4 trinh thu nhan dit liéu cua hé thong thong tin dia 1y?
Trinh bay chirc ning xuat dit liéu cua hé thong thong tin dia 1y?
Trinh bay chirc nang phan tich dir li¢u khong gian?
Trinh bay chtic nang phan tich dit li€u thudc tinh?

Trinh bay chirc ning Phan loai, tong quat héa va tinh toan do dém dit liéu ctia hé
thong thong tin dia ly?

Trinh bay chitc ning chong ghép ban dd trong co so dit liéu dang Vector?
Trinh bay chirc ning chong ghép ban do trong co so dir liéu dang Raster?

Trinh bay céc chirc nang phéan tich dir li¢u: cac hoat dong lién k&, tao ving dém va
ndi mang?

10. Trinh bay cac chic nang ndi suy dir liéu trong GIS?
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) ) Chuﬂn}g 5 )
UNG DUNG HE :FHOI}IG ‘THONG TIN PIA LY TRONG
QUAN LY TAI NGUYEN DAT

Chwong 5 sé trinh bdy nhiing ung dung cua GIS trong cac linh viec cu thé nhir xdy
dung co s¢ dir liéu gid ddt va quan Iy thué dat, xdy dung co so dir liéu bdt déng san, danh
gid thodi héa ddt va tinh thich hop ddt dai doi véi cdy trong. Ngodi ra, trong Chirong nay
ciing sé trinh bay vmg dung GIS 3D dé lip phwong dn quy hoach va quan Iy khong gian do
thi. Méi linh viee vimg dung sé dwoc trinh bay ¢ mét muc riéng bao gom co sé dir liéu dau
vdo, phirong phdp thwe hién va nhitng san pham dau ra.

5.1. Ung dung GIS xay dung co s& dir liéu gia dat va quan ly thué dat
5.1.1. Co sé dir liéu ddu vao:

- Ban d6 dia chinh cac phuong can xay dung co so dir liéu gia dat;

- Bang gia dat theo quy dinh ctia Nha nude (gia dat do UBND tinh thong qua duoc
cong bd trén website cia S¢ Tai nguyén va Mdi trudng thude tinh d6);

- Trong truong hop xay dung co s6 dir liéu gia dat thi truong: Ngoai hai ngudn dir
liéu néu trén can thu thap cac thong tin vé gia dat thi trudng st dung phiéu diéu tra, cac hd
so giao dich chuyén nhugng quyén sir dung dat. .

- Van ban phap luét c6 hiéu luc thi hanh vé phuong phap tinh thué dat.

5.1.2. Phwong phap xdy dung co so dit liéu

b. Phwrong phdp tinh gid ddt dé thi theo vi tri:

Theo quy dinh gia cac loai dat tai thoi diém x@y dung co s¢ dir liéu dé 1am can cu
tinh thué sir dung dét, thué thu nhap tir chuyén quyén st dung dat, tinh tlen thué dat, dinh
gia dat, bdi thuong, tinh 1¢ phi cac thu tuc lién quan dén dat.. - Nguyén tic phan ving dat,
phan loai d6 thi, phan loai duong phd, phan vi tri dét trong d6 thi dé dinh gia dat:

< Phén loai d6 thi:

Can xac dinh duoc loai d6 thi cua thanh phd/tinh can xdy dung co sd dit liéu thude
loai d6 thi nao theo quy dinh phéan loai d6 thi.

% Phan loai duong phd trong do thi:

Loai dudng phd trong tirng d6 thi duoc xac dinh cin ctr cha yéu vao kha ning sinh
loi, diéu kién két cdu ha téng thuan loi cho sinh hoat, san xuét, kinh doanh. Puong phé
trong ting loai d6 thi dugc phan ti da thanh 5 loai duong phd va tuy thudc vao mirc gia
chuyén nhugng thuc té trén thi truong s€ dugc xép theo nhom duong A; B; C.

- Puodng phd loai 1: Loai dudng phd c6 co sé ha ting k§ thuat tot nhat, 1a noi c¢6 kha
nang sinh 1gi ddc bi¢t cao nhat trong do6 thi, c6 vi tri dac bi¢t thudn lgi doi vdi hoat dong
san xuat, kinh doanh va sinh hoat.

- Puodng phd loai 2: Loai duong phd co o sO ha tang k¥ thuat dong bo, c6 kha ning
sinh lgi cao, thuan lgi doi voi hoat dong san xuat, kinh doanh va sinh hoat.

- Puong phd loai 3: Loai duong phd c6 co s ha tang k¥ thuat twong d6i hoan thién,
kha nang sinh 19i tuong doi cao, thudn loi d6i voi hoat dong san xuat, kinh doanh va sinh
hoat.

- Pudng phd loai 4: Loai dudng phd di c6 co sé ha tang ky thuat chu yéu, co kha
nang sinh loi, la nhitng duong pho thuan lgi cho sinh hoat doi song, khong thuan lgi doi
vo1 kinh doanh.
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- Puodng phd loai 5: Loai duong phd c¢6 co sé ha ting k¥ thuat kém trong d6 thi, it co
kha nang sinh lgi, 14 nhitng duong pho thuan loi cho sinh hoat doi song, khong thuan loi
d6i voi kinh doanh.

- Déi véi cac tuyén duong néu khong du tidu chuin dé xac dinh theo loai dudng co
trong khung gia dat d6 thi ctia Quy dinh nay thi dugc xép vao nhéom cac tuyén duong con
lai.

% Phan loai vi tri dat trong timg loai dudng phd:
Vi tri ciia dét trong timg loai duong phd duoc phén thanh 4 loai vi tri dugc xép theo
thir tu tr vi tri c6 kha nang sinh lgi cao nhat, c6 di€u kién két cau ha tang thuan loi nhat
dén vi tri c6 kha nang sinh loi va diéu kién két cau ha tang kém thuén loi:

Wi Tri [V RA2 + 25m
R: D6 rong mat dong+ via he

Vi Tri2(V2)
Y1+2im

Hinh 5.1. Cach xdac dinh vi tri ciia cdc thira dat

- Vi tri 1: Tét ca cac thira dat & mat tiép duong phd trong d6 thi: duong quéc 16 di
qua d6 thi va cac duong phd, doan duong pho, duong khu pho, duong 6 pho. Véi khoang
cach xac dinh cho vi tri 1 tinh tur chi gidi duong do6 cua duong pho kéo dai dén 25 mét.

- Vi tri 2: Céc thira dit ndm lién k& vi tri 1 thudc cac dudng kiét (hém) c6 mit cét
dudng < 2,5m cia duong phd chinh, doan dwdng phd chinh, dudng qudc 16 qua do thi,
duong khu phd; khoang cach xac dinh cho vi tri 2 tinh tai duong phan gitta vi tri 1 va vi tri
2 kéo dai thém 25 mét. Cac thira dat mit tién thudc cac dudng kiét (hém) c6 mat cit duong
>2,5m cua dudng phd chinh, doan dudng phd chinh, duong qubc 16 di qua do thi, duong
khu ph; khoang cach xac dinh cho vi tri 2 tinh tai duong phan giita vi tri 1 va vi tri 2 dén
dudi 100 mét.

- Vi tri 3: Céc thira dat mit tién thudc cac dudng kiét (hém) c6 mit cit duong > 2,5m
ctia duong phé chinh, doan duong phd chinh, duong qubc 16 di qua do thi, duong khu phd;
khoang cach xac dinh cho vi tri 3 tinh tai duong phén gitra vi tri 2 va vi tri 3 kéo dén hét
dudng. Cac thira dat ndm 1ién ké vi tri 2 thudc cac duong kiét (hém) co mat cit duong <
2,5m cua duong phd chinh, doan duong phd chinh, dudng qudc 16 qua dé thi, dudng khu
phé; khoang cach xac dinh cho vi tri 3 tinh tai duong phén giira vi tri 2 va vi tri 3 kéo dai
thém 25 mét. Cac thira dat nam lién ké vi tri 2 thudc cac duong kiét ciia duong kiét (hém)
cb mit cit dudong > 2,5m cia dudng phé chinh, doan dudng phd chinh, dudng qudc 16 qua
d6 thi, duong khu phd voi khoang cach xac dinh cho vi tri 3 tinh tir dwong phén vi tri 2 kéo
dai tiép theo dén dudi 100 mét.
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- Vi tri 4: Cac thtra dét’ nam lién ké vi tri 3 thu(}c cac duong kiét (hém) co mit cit
duong <2,5m cua duong pho chinh, doan duong pho chinh, dudng quéc 16 qua do thi,
duong khu pho; khoang cach xac dinh cho vi tri 4 tinh tir duong phén vi tri 3 cho dén hét
duong. Céc thira dat nam lién ke vi tri 3 thudc cac duong kiét cua duong ki€t (hém) c6 mat
cat duong > 2,5m cta duong pho chinh, doan duong pho chinh, duong quoc 16 qua do thi,
duong khu pho; khoang cach xac dinh cho vi tri 4 tinh tir dudng phén vi tri 3 kéo dai tiép
theo dén hét duong. Cac thura dat con lai c6 dieu kién ve giao thong va sinh hoat kém hon
vi tri 3.

b. Phuong phdp tinh gid va thué dat

Gia dat dugc UBND tinh quy dinh cu thé cho timg tuyén duong, loai duong va vi
tri thura dat. Thong tin nay c6 the tai xuong tu trang web cuia S¢ Tai nguyén va Moi truong
céc tinh.

pé c6 thong tin vé gia dﬁE theo thi truong can phai tién hanh diéu tra, phong van ho
sir dung phicu di€u tra thiét ké san két hop vdi cdc thong tin thu thap dugc tir cac phuong
phap chuyén gia va phuong phap thu thap dit liéu thir cap tir cac Ban, nganh lién quan.

Hién tai, thué dat duoc tinh dya trén:

- Nghi dinh 120/2010/ND-CP ngay 30 thang 12 ndm 2010 vé sira doi, b6 sung mot
s0 di€u cua Nghi dinh s6 198/2004/ND-CP ngay 03 thang 12 nam 2004 cua Chinh phu vé
thu tién sur dung dat.

- Thong tu 56’93/201 I/TT-BTC ngay 29 thang 6 nam 2011 ctua B¢ Tai chinh vé sira
do1, bo sung mot s6 ndi dung tai Thong tu s6 117/2004/TT-BTC ngay 07 thang 12 nam
2004 cua B Tai chinh huéng dan thyc hién Nghi dinh s6 198/2004/ND-CP ngay 03 thang
12 nam 2004 cua Chinh phu ve thu tién stir dung dat.

- Cac quyét dinh cia UBND thanh phé/tinh ¢6 lién quan dén viéc hudng dan, quy
dinh thu tién sur dung dat.

Bing 5.1. Cong thirc tinh thué dat & dé thi

Dién tich thira dat (S) Cong thire tinh thué dat do thi (T) Loai thué dat
S <200 m? T = S*(BGvt/m2)*0.03% DI
200m*<S<600m? | T = 200%(BGvt/m?)*0.03% + (S-200)*(DGvt DI
/m?2)*0.07%
S > 600 m? T =200* (BGvt/m2)*0.03% + 400*(DGvt/m?2)* DI

0.07% + (S-600)*(DGvt/m2)*0.07% + (S-600)*
(DGvt/m2)*0.15%

S T = S*(DGvt/m?)*0.03% D2
S T = S*(DGvt /m2)*0.15% D3
S T = S*(DGvt /m2)*0.2% D4
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Trong do:
- S: Dién tich thira dat tinh thué;

T: Tién thué dit & d6 thi phai dong;

- DBGvt: Bon gia theo vi tri cua thira dat;

- DI: Pét ¢ d6 thi;

- D2: Pat ¢ nha nhiéu ting nhiéu hd &; nha chung cu; cong trinh xay dung dudi mat
dat;

- D3:Pitgsu dung khong ding muc dinh; dét chua str dung;

- D4: bit lan, chiém.

c. Phwong phap timg dung GIS dé xdy dung co so dir liéu gid ddt

Cip nhit Loai dwimg va Gan Mi nhdém
Nhom dwimg cho moi dwirng, Vi tri cho

m *| wyén duimg vao lop Tim ["% ™ mdi thira dit;
/ durdrng giao thing

S dyng phép toan phin
tich Buffer va Intersects
gita hai ldp Tim dwudmg
giao théng vi Thira dit

Tinh gia dit va mirc Phan tich va xac
- — thué tuong ng cho dinh gia dat, thué
Lap dir h;;l' modi thira, cip nhat dat cho ting thira
Thura dat dir liéu vao 16p thira dat
dat

Hinh 5.2. So d6 mé ta phirong phdp xdy dung co s¢ dir liéu gia dat va quan Iy thué dat

5.1.3. Cic sin phim diu ra

- Céc ban d6 chuyén dé: San phim ban do cta qua trinh tng dung GIS trong xay
dung co s& dit liéu gia dat bao gom: Ban d6 vi tri cac thira dat (vi tri 1,vi tri 2, vi tri 3...)
va Ban d6 phan ving gia dat (thé hién chi tiet khoang gia tién trén 1 m?).

- Dit liéu thudc tinh: Bang dif liéu thudc tinh ctia co s dit liéu gid dat phai thé hién
cac thong tin chi tiét ve gia dat cua tung thira dat trong vung nghién curu.

Mot sb vi du minh hoa cho co sé dit liéu gia dat va quén ly thué dat trén dia ban
phuong Pha Hoi, thanh pho Hué, tinh Thira Thién Hue:

69



SONG NHU'Y
(f
&
PHUONG NUAN PHU

z

=

7

- A

= Py

z SAN VAN BONG (},’\’

=z &

= &

| Aot | Shasiating iz ok | Bz sy | Loxr o Divdy s Mmavy e Fhan | Aamnan

13.150 Nauyén Van D&t 4548 Th Sau 29340iGDC iCSK. (CN-KTT Cé gidy CH 2005
1317 L& %an Dilng 18/1 kigt 56 Naguyen Cong Tr 18650 GDC i0DT  CN-CTT L gigy CH 2008
135 L& Minh Qung 1BYE Th Sau 250200 GDC :0DT  iCN-KTT Cé gidy CN 2006
1312 Tram Quang 7E kit 42 Ngupen Cang T 110301 GOC 1 0DT CHETT | Cé giay CH 2004
133 W& Thanh Mhan 29 Chu Van An 14360 GDC :0DT CM-ETT Cé gigy CH 2001
1314 Mgt Van Téang 3341 kigt 42 Nauyén Cong Tr 17950 GDC i0ODT  (CN-CTT Cé gidy CH 2009
138 it Hai 4248 Thi S4u 131.90i GOC :0DT khéing i gigy CH
1313 Lai Yigt Hing 20810 Nguyén Céng Trir 15140 GDC :0DT  CH-KTT Cé gidy CN 2004
139 Miguyen Vidk Trai 44B VE Thy Su 8550 GOC tODT  :CHETT @ Cé gy CH 2007
131 L& Thy Mam 15/64 ChuWan An 1000 GDC :ODT  (CM-KTT Cé gigy CH 2001
13180 tai Digm 28/42 Mouyan Céng Trr 16880 GDC i0ODT  iCN-KTT L gigy CH 2005
13.15 Mguyén Vin Né 20BA10 Mauyén Céng Trr 17580 GDC :0DT :CN-CTT Cé gidy CN 2008
1332 Ha &k Tuan 16WE Th Sau 138.00:GDC :0ODT CM-ETT Cé giay CN 2005
1310 Hé Ak Oub 13 Kigt 10VE Th Sau 9880 GDC 1ODT  CM-KTT L6 giy CN 2006
1318 Mauyen Wan Thang 2243 Kigt 56 Moguyén Céng Tn BEO0: GDC 00T khdng cé gisy CN
13.38 Pham Thi Hanh 29 Chu%an An E280:GDC (0ODT iCMN-KTT Ca gigy CH 2005
136 Hodng thi Digu Kha 1 kiEE10WE Th Sau 16990 GDC :0DT  :CM-KTT Cé gidy CN 2003
137 Hoang Thi Hai Tkigk 106 Thi 5au 145701 GOC  10DT  {CH-ETT @ Cé gidy CH 2000
1316 Hauyen b anh Quén 33/5 kigt 42 Nauyen Cong Tr 16230iGDC i0DT (CN-CTT Cé gigy CH 2008
13.35 Niouyen Yan Tuy Minh 436 Th Sau 10180 GOC i0DT  iCN-RTT L gigy CH 2004
13.197 Tén ThatH& 28 kigt 42 Nguyén Céng Trir 20710iGDC :0DT  iCN-KTT Cé gidy CN 2005

Hinh 5.3. Lép ban do ranh gidi thira ddt va bang théng tin thudc tinh di kém

(Nguon: Tran Thi Phwong va Nguyén Bich Ngoc, 2012)

)

Gia dat theo vi tri
(1000 VND)

Vitril.shp

[ 15000
Bl zzc00
ViriZ.shp

B czo0
€000
8800

Vitri2.s hp

23200
2800
5500
Virti<.s hp

23200
<000

Hinh 5.4. Lép ban do thé hién gid ciia cdc thira ddt theo vi tri
(Nguon: Tran Thi Phuong va Nguyén Bich Ngoc, 2012)
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5.2. Ung dung GIS trong xiy dung hé thong thong tin bat dong san

Mot trong nhiing diém yeu cua thi truong bét dong san (BPS) Viét Nam 1a thong
tin thleu cap nhat chuan xéc, thiéu minh bach dan dén viéc bén cung thao ting thi truong
nham t6i vu hoa lgi nhuan. Dé viée diéu tiét thi truong bang cong cu tai chinh thuc sy co
hiéu lyuc, trude tién cac nha hoach dinh chinh sach can xay dung co so dit liéu co ban vé thi
truong. Viée xdy dung hé thong théng tin BDS 1a can thiét.

Thi truong bét dong san hién nay khong hoat dong theo quy ludt canh tranh hoan
hao do cac bén déu thiéu thong tin. Bén ban mic du c6 thé loi dung didu nay dé thdi gia bét
dong san, nhung nguoc lai chinh bén ban ciing bat loi vi co kha ning lya chon dau tu
khong dung phan khuc thi truong hodc khong ding thoi diém. Hién nay, ngay ca tai hai
thanh phd 16n 1a thanh phd HO6 Chi Minh va Ha Nbi, khong co quan nio ¢ duoc so lidu
trong mot dén hai nam t6i s& c6 bao nhiéu mét vudng vin phong hodc can ho. Mot sb cong
ty nhu CBRE, Vinaland, Vietress ciing dua ra cac so liéu thong ké nhung déu 1a sé liéu tu
thu thap, tong hop tir cac khach hang cua chinh cic cong ty ndy, vi vay n6 chi cé gia tri
tham khao.

Hién nay, ty trong dong gop cua nganh bat dong san trong co céu GDP khong nho,
do @6 can c6 hé thong thong tin bat dong san dé cac to chic tai chinh, cac ngén hang co co
sO xdc thuc cho viée tinh toan mirc dg kha thi cho cac dy an. Téng mirc cung tin dung cho
thi truong bt dong san s& phai nim trong mirc hop 1y cia quan hé cung cau thyc.

Déi véi cong tac quan 1y nha nude, hé thong thong tin bat dong san s& 1a cong cu
hitu ich phuc vu cho viéc dyu bao thi truong, tir d6 cac nha diéu hanh co thé xay dung co
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ché vi moé dé diéu hanh thi truong chir khong can thiét phai can thiép truc tiép vao thi
truong.
5.2.1. Co sé dir liéu ddu vao

- Ban d6 dia chinh ciia ving cin xay dung hé thng thong tin bat dong san;

- Bang gia dat theo quy dinh ctia Nha nudc (gia dat do UBND tinh thong qua duoc
cong bd trén website cua S¢ Tai nguyén va M6i truong thude tinh do);

- Thong tin vé gia dat thi trudng, sb lugng nha & (hoac cao b¢) khai cong xay dung,
tong chi tiéu cho xdy dung, gia tri dat hang cho cac hop dong xay dung, cac gidy phép xay
dung d3 cép va tién do, sb lugng cong trinh hoan thanh dua vao st dung (cac so liéu nay
c6 thé dugc cap nhat mot phan tir chinh cac co quan cip phép x@y dyng tai dia phuong).

- Thong tin lién quan dén khdi lugng thi truong nhu: s6 lwong nha méi da ban, sd
luong nha ban d c6 sin, so lugng nha xay xong chua ban hét.

- Thong tin lién quan dén gia tri thi truong: chi s gia xay dung/chi s gia vat liéu
xay dung, chi s6 thi truong nha &, chi sé gia ban nha ¢ binh quan, chi sb gia dat binh quén.

- Thong tin lién quan dén nhu cau vé bat dong san: s luong don xin vay mua nha,
gia tri giai ngan cho khoan vay nay, dy kién murc ting ho gia dinh méi. Tai Viét Nam, cac
s6 liéu trén c6 thé thu thap dugc tir Ngan hang Nha nudc va cac dia phuong.

5.2.2. Phwong phdp xdy dung hé théng théng tin bit dong sin
Tuong ty nhu phuong phap xdy dung co sé dit liéu gia dat va quan 1y thué dat.
5.2.3. Cdc sin phim diu ra
San pham ciia chuyén d& nay 1a hé théng thong tin bat dong san (bao gdém ban do
Vé} di liéu thudc tinh di kém) duogc gﬁy dung chi tiét gién ting thira dat, ting chu st dung
dat, cht s& hitu nha ¢. Cac 16p ban do san pham bao gom:
- Lop thong tin vé thira dat, chi sir dung dat va cac thudc tinh cua thira dat (xem cac
vi du minh hoa trong muc 5.1.3).
- Lép thong tin vé cac cong trinh trén dat va thudc tinh cia no.
- L6p thong tin vé hé thong giao thong.
- Lop thong tin vé hé thong thity van.
- Lop thong tin vé hé thong dia danh, dia gidi hanh chinh cac cép.
- Lop thong tin vé quy hoach, ké hoach sir dung dit.
Ngoai ra, san pham ctia chuyén dé con cung cap phuong phap ung dung GIS trong

quan 1y va khai thac co so dir liéu thong tin nha - dat phuc vu cong tac quan ly dat dai,
quan Iy thi trudng bat dong san.

Mot s hinh anh minh hoa vé san pham dau ra cua chuyén de:

| Fantavyr |F{wm1m £ aifm_a\ (el | Sty

Chu Van An CyA40 DL SHE 1500
ChuVan An Cyad5 000 470 43E
Chu Van An Cya.d2 0.00 13004
Houper T héi Hoe NTH 0.0 0 i
W Th 52 V15,10 000 70 R2A
Chu Van &n 7% 0.00 3600 EDAC
Nouper Céng Tri NET 42 0.0 AT
Houyén Céng Tri HET 55 000 4501 1ERAC
T Hauyen Céng Tr NCT.56 0.00 2000 1R
Trén Quang Khdi TOK.2 i RE0E 430
Houper Théi Hoe HTH 100 [ A
W Th Sau TS 70 [ER S

o

e L L S

o
-

T —

Hinh 5.6. Lop thong tin vé giao thong va thugc tinh cua no
(Nguon: Tran Thi Phuong va Nguyén Bich Ngoc, 2012)
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Sur dung hé thong thong tin bat dong
san dé tim nhitng bdt déng san can
ban co: GCNOSDD, huong Tdy
Bdc, dién tich xdy dung lon hon 100

2 ya mat tien khéng dwdi 7m

m
Phaply Cd gidy Ch
Mamcapogiay | 2008
Wik kd 1-28-0T5
b at_tien 7.0
Giadatgd 15000
Giadatban 20000
Fapdung 186.95
Huong_nha TapwBac
Cap_nha Mha 2 tang

Hinh 5.7. Lop thong tin vé bat dong san va cac thugc tinh cia né
(Nguon: Tran Thi Phuong va Nguyén Bich Ngoc, 2012)

maggs;

Hinh 5.8. Lép thong tin vé bdt dong san va cdc thude tinh ciia né
(Nguon: Tran Thi Phuong va Nguyén Bich Ngoc, 2012)

5.3. Ung dung GIS trong quy hoach va quan ly khong gian dé thj

Su mé rong pham vi, dia gigi va xay dung co sé ha tﬁng, hoan thién cac cong trinh
dan sinh kinh té k§y thudt, try s& co quan hanh chinh, thuong mai dich vu.. - 1a sy tép trung
dan cu tai cac vung trung tam do thi ngay cang dong dic kéo theo nhiéu vin dé kho khin
va burc bach cho phat trlen bén vimng nhu: van nan giao thong, 6 nhiém méi truong, thiét ké
mang ludi dién, cung cip nude sach, quy hoach bai ddu xe, quy hoach khong gian xanh,
cong trinh cong cong... Diéu nay dit ra bai toan can giai quyét 601 v6i cac nha hoach dinh
chién luoc, nha quy hoach, nha quan 1y trong xdy dung va phat trién d6 thi hién nay. Hinh
thirc quan 1y quy hoach dé thi trudc day chu yéu dwa vao cac ban v&, so dd hién trang mit
bang cta cac thia dit. Hinh anh dudi dang 2D, trén mot mat phang vo1 cac khu chia 16,
chia thira rat kho khin trong viéc hinh dung cu thé va chi tiét khu vuc quan 1y, khong gian
thuc ctia cac cong trinh, hé théng cdy xanh, mang ludi dién, mang ludi giao thong, dic biét
1a d6 cao cua cac cong trinh nha &, khoang trong trong do thi, cac 16 dat co hinh déng
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khong dong deu dan xen v&i mang ludi giao thong khu pho (mang ludi duong hém nho).
Dé giai quyét van dé nay, viéc ung dung mé hinh 3D GIS dé quan 1y d6 thi voi nhiing hiéu
ung va tinh nang quan ly manh, kha nang chia sé thong tin & moi noi mot cach linh hoat,
hd trg tot hon cho cong tic quan ly khong gian va quy hoach d6 thi, gitp cac nha quan ly
c6 cai nhin truc quan, chi tiét timg khu vuc véi nhiéu goc do khac nhau.

5.3.1. Co sé div liéu ddu vao

- Nguén dir li€u khong gian: Ban dd dia chinh, ban d6 Hién trang su dung dét dang sb cua
vung nghién ctru.

- Nguédn dir liéu thudc tinh: Bao gom cac bang s6 lidu di kém véi s lidu khoéng gian ke
trén, vi tri dia ly; Céc biéu thong ké dt dai cua phuong, cic thong tin trong s6 muc ké, so
dia chinh, cic bao cdo thuyét minh phuong 4n quy hoach khéng gian d6 thi, phwong an
quy hoach sir dung dit dugc thu thap tir cac Phong, Ban lién quan nhu So Tai nguyén va
Moi truong, S& Xay dung.

5.3.2. Phuong phap xdy dung mé hinh 3D

Tl thip ngnon thong tin

Cac loai ban do:

Bisn tra, khao

+ Bﬁ_n L‘Ct luén frang <at thire t Thong tin thong ké
+ Ban o dia chinh
XNav dumg dix ligu , f e Xav dung dix lidgu
kllkjllg giﬂll Tlldlﬂlldi} & bD‘L tren l.ll-[) thuéc t]‘Ilh
-
MNhap dir lign qua — Xdy dyng mo hinh
ArcMap so do cao DEM
-
Xay dumg mo lunh 3D tién
ArcSence

Hinh 5.9. Quy trinh xdy dung mé hinh 3D trén GIS
a. Xdy dung co so dit liéu khong gian

Co s dir liéu khong gian bao gom 16p dir liéu thira dat, 16p dir liéu giao thong (cac
duong giao thong trong khu vuc), 16p dir liéu nha nam bén trong 16p thira dat dugc xay
dung dé cung cap thong tin vé hién trang nha & va 10p ciy xanh bao gdm cac diém GPS
duoc xac dinh ¢ khu vuc nghién cuu.

Str dung phan mém Famjs dé chuyén cac to ban dd dia chinh & giinh dang .dgn sang
dang Shape.file (dinh dang chuan cia phan mém ArcGIS). L6p ban d6 dugc chuyén sang
dang nay s€ dam bao giir dugc day du cac dir liéu thude tinh di kém.
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b. Xdy dung co so dir liéu thudc tinh

Bén canh dir liéu khong gian, co so dit liéu cua GIS khoéng thé thiéu dit liéu thudc
tinh tao thanh CSDL thudc tinh cua 16p nha, 16p giao thong va 16p cay xanh.
Thudc tinh cta cac thira dat trén ban dd dia chinh duge téng hO’p tr s6 muc ké, so dia
chinh, s6 cap giay chung nhan quyén st dung dat, chinh ly theo s6 theo doi bién dong dat
dai, thong tin s0 tang nha hién tai va tuong lai dugc thu thap tir phi€u dicu tra.

Bing 5.2. Bang thugc tinh thé hién théng tin 16p nha

Tén trwong CSDL | Kiéu truwong Giai thich

ID Integer S6 thir tu thira dat.

Muc_dich su dung Character O day thé hién myc dich sir dung cua thira dat
va dugc ghi bang hé thong ky hiéu quy dinh tai
Thong tu 29 cuia B TN&MT

So Tang nha Integer Thé hién s6 tang ctia ngdi nha ¢ hién tai.

So Tang nha tuonglai Integer Thé hién sb tang cta ngdi nha s& thay doi trong
tuong lai.

Bing 5.3. Bang thugc tinh thé hién théng tin 16p Cdy xanh

Tén trwong CSDL Kiéu truong Giai thich
ID Integer Thé hién sb thi ty cia cdy xanh
X Decimal (10,2) Toa 36 X cuia cay
Y Decimal (10,2) Toa d) Y cua cay

Bing 5.4. Bang thugc tinh thé hién thong tin 16p giao thong

Tén truong CSDL Kiéu truong Giai thich
ID Integer S6 thir tyr
Ten duong Character Tén day du cta duong giao thong

5.3.3. Cic sin phim dau ra
a. Lop ban do 3D hé thong giao théng va cdy xanh

Str dung ArcScene trong ArcGIS dé tao 16p bé mat 3D gdm 16p giao thong va 16p cay
xanh. L6p cdy xanh duge thé hién dya trén cac diém toa do X,Y tur GPS; 16p giao thong
dugc tach tir ban d6 dia chinh dang s6 cua vung nghién ctru. Ban do thé hién 16p cdy xanh
va giao thong s€ duoc chong xép 1€n nhau.

b. Lop ban do 3D hé thong nha

San pham cta chuyén dé nay can phai xay dung 1a 16p ban d6 3D mo phong thyc
trang khong gian d6 thi cua vung nghién ctru.
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(Nguon: Nguyén Bich Ngoc va c¢éng su, 2013)

c. Mo hinh 3D qudn Hai Chdu

Sau khi chong ghép cac ban do: DEM, ban db 3D giao thong va ciy xanh, ban db 3D cac
tAng nha hién tai s& tao ra ban d6 khong gian ba chiéu thé hién khong gian do thi ciia ving
nghién clru.

Nha hdt Trung Vwong

Hinh 5.11. Minh hoa mé hinh 3D cua mét khu vuc thuéc qudn Hai Chdu, Pa Nc?ng
(Nguon: Nguyén Bich Ngoc va cong su, 2013)
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Hinh 5.12. Minh hoa mé hinh du bc?o khong gian kién triic dé thi qudn Hai Chau
i ~dfén nam 2020
(Nguon: Nguyén Bich Ngoc va cong su, 2013)

5.4. Ung dung GIS trong danh gia thoai hoa dat

Thoai hoa dat ngay cang tram trong 1a mot trong nhitng van dé birc xtic hién nay
ctia nhidu qudc gia trén thé gidi, dic biét l1a nhimg qudc gia c6 dién tich dat néng lam
nghiép 16n va sinh ké ciia ngudi dan phu thudc vao hoat dong san xuét nong nghiép. Vi
vay, can phai xac dinh dugc cac loai hinh va nguyén nhan gay thoai hoa dat, dé tir d6 co
nhiing bién phap dung dan, hiéu qua trong quan 1y, sir dung dat bén viing va giam thiéu
thoai hoa dit trong tuong lai.
5.4.1. Co s¢ dir liéu ddu vao

- Di¢ liéu khong gian: Céc loai ban dd dau vao bao gém: Ban do dit, ban d6 hién
trang st dung dat, ban d6 nén dia hinh, cac 16p ban d6 hé thong song ho, hé thong thuy loi,
16p diem GPS the hi¢n vi tri ciia cac diém lay mau dat phan tich.

- Dix li¢u phi khong gian: Bén canh nhirng thong tin thudc tinh di kém cua céc loai
ban dd néu trén, dit liéu thudc tinh dau vao phuc vu cho quy trinh con bao gom: loai su
dung dat kiéu str dung, tinh hinh su dung dat, ché do canh tac, ché d6 tudi tiéu, ning suit
ciy trong, lugng mua, nhiét d, do am, s6 thang kho han _trong nam, hién trang tham thyc
vat (miia mua va mua kho), tinh hinh quan 1y, sir dung d6i voi timg loai sir dung dat nong
nghiép, phuong thirc cham soc (lam dét, bon phan, st dung thude bao vé thuc vat...),
phuong thirc khai thac hodc thu hoach, Tinh hinh chuyén d6i co cdu str dung dit, cac van
dé co lién quan dén qua trinh hinh thanh va nguyén nhan thoai hoa dat.

5.4.2. Phwong phdp ddinh gid thodi héa dit

Theo quy dinh cua Thong tu s6 14/2012 ctia B Tai nguyén va Moi truong ngay 26
thang 11 nam 2012 vé Quy dinh dleu tra thoai hoa dat, cac phuwong phap chii yéu duge sir
dung trong diéu tra thoai hoa dat gom:
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- Phuong phap diéu tra, thu thap thong tin, tai liéu, sd liéu thi cap: Thu thap thong
tin, tai lidu, s lidu, ban do tai cac co quan chuyén mon cia dia phuong va cac bo nganh
Trung wong.

- Phuong phap danh gia da chi tiéu (MCE): Phuong phap nay dugc ap dung trong
tong hop danh gia d6 phi nhi€u cua dat, dat bi suy giam do phi va dat bi thoai hoa.

- Phuong phap diéu tra theo tuyén va diéu tra diém: Sir dung trong diéu tra phuc vu
xay dung cac ban dd chuyén dé: ban d6 do phi nhiéu cua dét; ban dd dat bi suy giam do
phi; ban dd dat bi x61 mon; ban d6 dat bi kho han, hoang mac hoéa, sa mac hoa; ban dd dat
bi két von, d4 ong hoa; ban d6 dét bi man hoa, phén hoa.

- Phuong phap diéu tra nhanh néng thén (RRA): theo mau phleu duoc st dung trong
diéu tra thu thép thong tin ve mirc d6 dau tu cho cac loai str dung dat nong nghiép, tinh
hinh chuyén d6i co ciu cay trong, dién bién ning suat ciy trong trong nim (05) nam trd lai
day, cac van dé co lién quan dén qué trinh hinh thanh va nguyén nhan thoéi hoa dat.

- Phuong phép toan thong ké: duoc ap dung trong xtr 1y tong hop s6 liéu.

- Phuong phéap chuyén khao: Tham khao y kién cac chuyén gia trong nganh va céac
can b quan ly dat dai co s¢ c6 kinh nghiém.

- Céac phuong phap xay dung ban d6 Gmg dung GIS:

+ Phuong phap xdy dung ban db x6i mon do mua: St dung phwong trinh mét dat pho
dung cuia Wishmeier & Smith.

+ Phuong phap ndi suy: Noi suy (Krigging; IDW) dé xac dinh cac gia tri lién tuc vé
phan b luong mua, nang, nhiét o, d6 am cho toan bo dia ban diéu tra (phuc vu xdy dung
ban d6 dat bi x6i mon do mua va ban do dat bi kho han, hoang mac hoa, sa mac hoa).

+ Phuong phap chong xep ban d6 trong GIS: Chong xép céc ban d6 chuyén dé
dang vector dé c6 ban d6 véi day du cac 10p thong tin tong hop.

So dd quy trinh xay dung céc loai ban d6 chuyén dé trong quy trinh diéu tra thoai
hoa dat tmg dung GIS:
a. Xdy dung ban dé d¢ phi nhiéu dat
Céc chi tiéu danh gia dét bi suy giam d¢ phi bao gom: Pét bi chua hoa (suy giam
pHka), suy giam chit hitu co tong s6 (OM %), suy giam dung tich hap thu (CEC), suy
giam nito tong s0 (N %), suy giam ham luong phét pho tong s6 (P20s %), suy giam ham
luong kali tong s6 (K20 %).
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Ban dd dat

;

L6p thong tin vé d6 phi
dat da c6 trong qua kh

T

Bén d6 do phi nhiéu
cua dat

T

So sanh thong tin vé& do
phi dat qua khtr va hién tai

Xay dung ma tran so sant

Tinh trong sé va
cap doi

ty s6 nhit quan

!

BAN PO PAT BI
SUY GIAM PO PHi

Hinh 5.13. So d‘é cdc buéce xdy dung ban do suy giam dé phi
(Nguon: Thong tw 14/2012/TT-BTNMT)

Két qua tong hop dénh gia do phi nhiéu ciia dat theo phuong phap danh gia da chi
tiéu (MCE) thé hién theo cac murc: DAt c6 @6 phi nhiéu cao, dit c6 do phi nhiéu trung binh
va dat c6 d6 phi nhiéu thap.

b. Xady dung ban dé xéi mon dit

Bing 5.5. Phin cdp ddanh gid ddt bi x6i mon

Chp x6i mon L“Q’ng(%ﬁ; /Ziz‘lfn?}én Ky hiéu
Khéng x6i mon 0 XmN
X6i mon yéu <10 Xml
X061 mon trung binh >10-50 Xm2
X061 mon manh >50 Xm3

(Nguon: TCVN 5299 - 2009)
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Bén do dat

!

Ban @6 hé s6 x6i mon do mua

l

Ban d6 hé s6 x6i mon cua dat

|

Ban do hé so chiéu dai
suon doc va hé s6 do doc

Ban dd hé s 16p phu thyc vét
va quan ly dat

l

Ban d6 hé s do ap dung cac
bién phap canh tac bao vé dat

|

ong hop -
theo hé thong phan cap
chi tiéu

Doi chiéu cac chi tiéu

)

BAN PO PAT BI
XOI MON DO MUA

Hinh 5.14. So dé cdc buéce xdy dung ban dé x6i mon do mua
(Nguon: Thong tw 14/2012/TT-BTNMT)
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c. Xay dung ban do dat bi khé han, hoang mac hoa, sa mac hoa

Ban do dat

Lé&p thong tin vé chi tiéu
khi hau

,

L6p thong tin dat
bi kho han

T

Lop thong tin bi hoang
mac hoa, sa mac hoa

l

Ddi chibu cac . hAT%rig hg}l)l o
chi ti€u theo hé t ong phan cap
chi tiéu

BAN PO PAT BI KHO HAN, HOANG MAC
HOA, SA MAC HOA

Hinh 5.15. So do cdc bude xdy dung ban do dat bi khé han, hoang mac hda,sa mac hoa
(Nguon: Thong tw 14/2012/TT-BTNMT)
d. Xay dung ban do két von, da ong héa
Céc chi tiéu xac dinh két von, da ong hoa:
- Hinh dang hat két von: tron, phién det, cu gung, cu Au
- Kich thudc: min < 6 mm; trung binh 6 - 20 mm; thé > 20 mm

- S6 lugng (% thé tich): it < 5%; trung binh 5 - 15%; nhiéu 15 - 40%; rat nhiéu 40
- 80%; chu yéu > 80%.
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Bén dd dat

L J
L&p thong tin dat bi két
von, d4 ong hoa

i

Tong
Poi chiéu cac chi tiéu
chi tiéu

v

BAN PO PAT BI KET VON,
DA ONG HOA

Hinh 5.16. So do cac budc xdy dung ban do dat bi két von, dd ong héa
(Nguon: Thong tw 14/2012/TT-BTNMT)

e. Xay dung ban do dat bi man héa, phen hoa

Ban dd dat

'

L&p thong tin dat
bi man hoa
[}
Lép thong tin
dat

}

PO1 chi€u cac
chi tiéu

:

BAN PO PAT BI MAN HOA,
PHEN HOA

Hinh 5.17. So do cac budc xdy dung ban do dat bi két von, dd ong héa
(Nguon: Thong tw 14/2012/TT-BTNMT)

banh gia mic d6 d4t bi man hoa, phén hoa theo Thong tu 14/2012/TT-BTNMT.
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Bing 5.6. Phdn mirc danh gia dat bi mén hod, phén hod

Loai hinh Khoing bién dong (A1) Phén mic Ky hiéu
thoai héa (TSMT %)
<0,25 Khong man hoa MhN
>0,25-0,5 Man hoa nhe Mhi
Main hoéa
>0,5-0,75 Main hoéa trung binh Mh)
>0,75 Man hoéa nang Mh3
Khoang blenzdong (A2) Phan mitc Ky hicu
(S047 %)
< 0,06 Khong phén hoa PhN
>0,06-0,16 Phén hoa nhe Phi
Phén hoa
>0,16-0,24 Phén hoéa trung binh Ph?
>0,24 Phén hoa nang Ph3

Khodng bién dong Al: La gia tri chénh 1éch TSMT(%) gitra két qua phan tich ham
luong TSMT(%) trong dat da co trong qua khir va két qua phén tich ham luong
TSMT (%) trong dat tai thoi dieém thyc hién diéu tra thoai hoa dat.

Khoang bién dong A2: La gia tri chénh léch SO42' (%) giita két qua phan tich

ham luong SO42' (%) trong dat di c6 trong quéa khir va ham luong SO42' (%) co trong dat
tai thoi diém thuc hién diéu tra.

£ Xay dung ban do thodi héa dit

Két qua tong hop danh gia dat bi thoai hoa theo phuong phap danh gia da chi tiéu
(MCE) thé hién theo cac mic: Khong thoai hoa, thoai hoa nhe, thodi hoa trung binh va
thoai hoa nang.
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Ban d6 dat bi suy giam do6 phi

l

Ban dd dét bi x6i mon do mua

l

Ban dd dét bi kho han, hoang
mac hoda, sa mac hoa

Ban db dét bi két von,
da ong hoa

l

Ban dd dét bi man hoa,
phén hoa

|

ay dung Tinh >
ma tran so sanh trong sO va ty s
cap doi nhat quan

+

BAN DO THOAI HOA DAT

Hinh 5.18. So 9‘1"5 cde buée xdy dung ban do thodi héa dat
(Nguon: Thong tw 14/2012/TT-BTNMT)

5.4.3. Sin phim diu ra

* B6 ban do thodi héa ddt theo chuyén dé: Tuy theo dic diém cua timg tinh, ving
xay dung cac ban do chuyén d¢ d€ co nhiing san pham cu the:
- Viing trung du, mién nui: Bao gdm céac ban do chuyén dé: Ban dd x6i mon dét; ban d6 dat
bi kho han, hoang mac hoéa, sa mac hoa; ban do dat bi két von, da ong hda; ban do dat bi
suy giam do phi.
- Ving ddng bang, ven bién: Bao gém ban do dat bi suy giam do phi; ban d6 dat bi kho
han, hoang mac hoda, sa mac hoa; ban d6 dat bi két von; ban d6 dat bi man hoéa, phén hoa
(néu co).
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¢{ Bin db suy giam P20s Ly s
Mu’c;ug glam Dién tich | Co ciu
e (ha) (%)
i 1
. " | Khong suy giam 224922 16,01
Suy giam nhe 4984,37 35,48
i i
i | Suy giam trung 6245,13 44.46
binh
g_ Khéng suy giam N < g d _g Suy glém néng 568,88 4,05
B sy ciam nhe Téng 14047,60 100,00
E_ Suy giam TB _g
i - Suy gidm ning i

Hinh 5.19. Vi du minh hoa vé ban do va thong ké sé liéu suy giam Phét pho tong
56 nam 2010 6 xa Héng Ha, huyén A Luoi, tinh Thira Thién Hué.
(Nguén: Tran Thi Phirong va cong su, 2013)
céc thong tin thudc tinh thong ké dién tich ctia tirng murc thoai hoa.

BAN PO THOATHOA PAT XA N BAN PO THOAI HOA PAT XA N
g' HONG HA NAM 2000 r El & HONG HA NAM 2010 I E
2 » 2
y g Y &
8 ¥ B ]
g- g g E
DAT XA
000
Phan cip thodi héa Phan cép thosi héa
Nhe Nhe
i . F i . L
8 - Trung binh s s - Trung binh £
B Vi e - [ R "
w0 se2000 a0 =0 ar2u0 ssg0%0 5000 403 sap300 1200

Hinh 5.20. Vi du minh hoa vé ban do thodi héa ddat nam 20Q0 va 2010 o xd Ho”‘ng
Ha,‘huy_én‘ A Lwoi, tinh Thira Thién Hué.
(Nguon: Tran Thi Phuong va cong su, 2013)
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Trong vai thap ky tro lai ddy, su gia ting dan s thé gidi di thuc day nhu cau 1on vé
luong thuc va thuc pham. Pé dam bao an ninh lwong thuc, dong thoi cing véi su phat trién
ctia khoa hoc - ky thuat, cac qudc gia trén thé gioi di va dang khai thac tai nguyén mot
céch thiéu quy hoach va thiéu tinh bén ving, dic biét 1a tai nguyén dit st dung cho muc
dich noéng 1am nghiép. Vi vay, viéc danh gia tai nguyén dat nham lam co s¢ cho viéce sir
dung dat dai hop 1y, hiéu qua, thyc hién chién lugc phat trién bén vimg 1a mot yéu ciu birc
bach trong giai doan hi¢n nay.

D01 voi linh vuc san xuat nong 1am nghiép, mét nganh kinh té lay dat dai lam tu lidu
san xuat, van dé str dung dat hop 1y va hiéu qua can duogc dat 1én hang dau. M01 mot muc
dich sir dung dat trong cac hoat dong san xuat nong nghiép déu c6 nhiing yéu cau nhat dinh
ma dat dai can phai dap tng. Viéc lya chon, so sanh céc loai hinh sir dung dat hoac cay
trong khac nhau phi hop véi dicu kién dat dai 1a viéc lam hét strc quan trong ciia nguoi st
dung dat, cac nha quy hoach, dé tr 46 6 nhirng quyét dinh ding dén trong viéc sir dung
dat nham mang lai hi¢u qua kinh té cao va bén vitng. Chinh vi vy, danh gia tinh thich hop
dat dai phuc vu san xuat nong 1am nghiép 1a mot viée lam tat yéu cta bat ky mot quic gia,
mot ving ldnh thd hay mét dia phuong niao khi mudn sir dung tai nguyén nay mot cach hop
ly va hi€u qua trong hién tai ciling nhu tuong lai.

Ngay nay, cting v&i su phat trién ciia khoa hoc cong nghé thong tin néi chung, hé
thong thong tin dia Iy GIS (Geographic Information System) noi riéng, viéc quan ly va st
dung dat di ngay cang duoc cai tién va nang cao chat lugng. Pic biét trong cong tac danh
gia tinh thich hop ctia dat dai d6i v6i cay trong, cong nghé GIS cé thé duge sir dung nhu
mot cong cu hitu ich dé x@y dung co s¢ dir liéu thich nghi dat dai d6i voi cac cdy trong
dugce lua chon hodc c6 trién vong phat trién cia vung nghién cuu.

5.5.1. Dt ligu ddu vao
* Nguon dir liéu khéng gian:

Pé danh gia tinh thich ‘hop dat dai ddi véi cay tréng can ¢6 cac loai ban do nhu
sau: Ban d6 loai dat Mot s6 16p chuyén dé nhu ban do do doc, tang day, thanh phan
co gidi; Ban d6 nén dia hinh; Ban d6 hién trang st dung dat cia ving can danh gia.

* Nguon dir liéu thuoc tinh:

Bén canh nhiing dir li¢u thudc tinh di kem cua cac loai ban do ké trén, dé két qua
danh gia tinh thich hop dat dai dbi voi cay trong pht hop v6i su phat trlen ctia kinh té - xa
héi va chlen luge bao vé moi trudng cua vung can danh gia, can phai tién hanh thu thap
thém cac s6 liéu ve diéu kién tu nhién, kinh té - xa hoi, tinh hinh phat trién noéng lam
nghiép, yéu cau vé sinh thai va diéu kién ty nhién, kinh té - xa hoi ctia cac loai cdy trong
can danh gia thich nghi dét dai.
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5.5.2. Phwong phdp ddnh gid thich hop dit dai cho cdy trong ting dung GIS

a. Lua chon cy trong can danh gia thich hop dat dai

b. Pdnh gid sw thich hop dit dai doi véi cdy trong vé mdt tw nhién

Dé phi dét

TP co gidi

i |

Ban di hién trano

sir dung dit

Diir liéu khing gian

Bain dé phiin logi di

Ban d6 d6 siu ting dit

Phan mém

Ban di TP co oidi dit

ArcGIS

Ban d6 d6 dic

Ban dd dé phi dit

Dir li¢u thuie tinh

Bing biéu

o Chuyén dén Excel

Nhdp rir Excel

Yéu cau sinh thdi

cia ciy trong

Hinh 5.21. So doé phirong phdp danh gid thich hop dit vé mdt tw nhién doi véi cdy trong

(Nguon: Huynh Vin Chwong, 2009)

Viéc lwa chon tiéu chi va nhan td trong danh gia sy thich hop dét ty nhién ludn dua
vao dicu kién thuc t€ cua vung nghién ctru va cac ti€u chi nay co thé thay doi tuy theo ting

dia phuong cu thé.

c. Danh gia sw thich hop dat dai doi véi cdy trong vé mat kinh té - xd hdi va méi triecong

Panh gia sy thich hop dat dai dbi voi cdy trong vé mat kinh té - xa hoi va moi
truong chi dugce tién hanh cho nhiing don vi dat dai c6 muc thich hgp vé mat tu nhién &
muc S1, S2 va S3. Nhiing don vi dat dai khong thich hgp vé mat tu nhién s€ khong tham

gia trong qua trinh danh gia chung.
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Dit liéu khéng gian Biin d6 sw thich hep dét ty nhién

o

Dir liéu thuée tinh vé T

Kinh té-co sé ha ting Xa hai
| i

Mi trudmng
i

‘

Thong qua bang ciu hoi, thong ké, thao ludn l

'y

¥

Té chire sip xén céc tiéu chi

So sdnh cdc tiéu chi bﬁng pp AHP

KT thudt GIS

S i o s a2 = A oy

Két qué cubi /ﬁaa phén loai sir thich hop dit da tiéu chi
[ |

¥

Gidi phép va khuyén nghj hd trg ra
quyet dinh

Hinh 5.22. So d6 phirong phdp danh gid thich hop dat vé mdt kinh té - xd héi va méi

truong doi voi cdy trong
(Nguon: Huynh Van Chuong, 2009)

Sau khi Iya chon thich hop vé Wdiéu kién ty nhién cua cay trong, ap dung phuong
phap danh gia thich hop da ti€u chi d€ danh gia cac tiéu chi v€ mat kinh t€, xa hoi va méi
truong. Chung t6i st dung phuong phap so sanh cép doi trong AHP dé danh giad dugc muc

dd cua cac ti€u chi. Viéc danh gia dugc thyc hién qua cac budce sau:

Budce 1: Xac dinh cac ti€u chi can danh gia:

Céc ti€u chi vé kinh t€ - x8 hdi va mdi truong dugce Iya chon dé danh gia dat cho cac

loai hinh str dung dat duoc lya chon nhu sau:

Bing 5.7. Cdc nhém tiéu chi can danh gia

Tiéu chi chinh Ti€u chi phy
Kinh té va co s Thi trudng tiéu thy

ha tAng Khoang cach thu hoach dén diém giao thong
Thu nhap tu cay trong
Luc luong lao dong

Xa hoi K¥ thuat san XUAt
Chinh sach phat trién nong nghiép
Kha ning cai tao moi truong dét

Moi truong Tang d6 che phu dat

Han ché x6i mon dat

Mtrc d6 thich hop
\
> S
> S
—» S
L N

J

(S1: Rat thich hop, S2: Thich hop trung binh, S3: It thich hop, N: Khéng thich hop)
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Buoe 2: Xac dinh trong so cia cac tiéu chi:

Dé tién hanh xac dinh trong s clia cac tiéu chi dem so sanh can phai dya trén co s
pham vi cho diém theo Saaty thé hién & bang 2. Gia sir tién hanh so sanh hai tiéu chi A va
B dé xé4c dinh tim quan trong ctuia nhan td nay so voi nhan t6 con lai. Vi du: néu nhu so
sanh voi chinh ban than n6 s& dugc tam quan trong bang 1, con néu so sanh nhan t6 A véi
B v6i mtc quan trong x, ngugc lai khi so sanh B véi A thi s€ xac dinh voi muce quan trong
1/x va tuong tu nhu vdy ching ta c6 thé so sanh mot tiéu chi nao d6 véi n tiéu chi trong
cung nhom tiéu chi dé dat duoc muc tiéu dé ra (xem vi du dién hinh vé xac dinh trong sb
bang phuong phap AHP & bang 5.8).

Bdng 5.8. Pham vi cho diém theo Saaty

Tam Xac dinh Giai thich
quan trong
1 Biing nhau Hai n}}én to dong gop bang nhau de dat duoc
muc dich.
3 Quan trong hon Mot tror}g,hai nhan to c6 vai tro quan trong hon
nhung rat it.
| Mot t hai nhan t t hon nhié
5 Quan trong hon nhidu Ot trong hai nhan t0 quan trong hon nhicu
nhan to con lai.
7 R4t quan trong M(fzt tr?ng hai nhan t0 la rat quan trong so voi
nhan t0 kia.
X Mot trong hai nhan t6 1a cuc ki quan trong so
ki quan tron LA A A 1.s 2R : .
? Cuc ki qu ong vo1 nhan t0 con lai dé dat duoc muc tiéu.
2.4.6,8 Gid tri trung gian Khi can thiet c6 thé cho diém trung gian giita

cac nhan t0 dem so sanh.

(Nguon: Hupnh Vin Chwong va Béhme. M, 2007)

Bing 5.9. Mot vi du vé cdch tinh todn trong sé tiéu chi theo phwong phap AHP

Muc ti€u A B C D E F Trong sb Vi tri
A 1 2 7 3 5 3 0.365 1
B 1/2 1 6 3 5 2 0.264 2
C 1/7 1/6 1 Y5 1/4 1/2 0.064 6
D 1/3 1/3 2 1 4 1 0.127 3
E 1/5 1/5 4 Ya 1 1/3 0.073 5
F 1/3 s 2 1 3 1 0.125 4

Amax = 6.428 CI =0.086 CR =0.069 >=1

(Nguon: Huynh Vin Chwong va Béhme. M, 2007)
Chu thich: A, B, C, D, E, F la cac ti€u chi tham gia qua trinh danh gia.

CI 1a chi s6 6n dinh, CI=

Amax -0 5.1)
n-1
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Amax 18 gid tri maximum eigenvalue.
5

5 5 5 5
E Wln E wﬂn E W3n E W4:vz E wﬁn

1
:3 =_ =l + =l + Nl + =l + Nl (52)
oWy Wy Wiy Wiy Wss

CI (5.3)

CR laty 1€ 6n dinh, CR= RL

N 14 s6 tiéu chi tham gia danh gia su thich hop.
Chii y: Phuong phap AHP do su nhat quan thong qua ti 1& 6n dinh (CR) vi vay:

+ Néu CR < 10% la diéu kién t6t nhat va co thé tién hanh xac dinh trong s6 AHP
tiép tuc cho céc ti€u chi phu cua no.
+ Néu CR > 10% la diéu kién chung ta can phai xem xét lai vi ma tran khong phu
hop.
Dé xac dinh chi s6 thich nghi ciia timg khu vuc hay khoanh dat can phai tién hanh xac
dinh gia tri thuc t€ (X;) cua tung tiéu chi. Do do, can xay dung cac tiéu chi phyu. Sau khi xac
dinh dugc gia tri thuce t€ (Xi) ti€n hanh xac dinh chi so thich hop (S)).

Si = Xi x W; 5.4)
Trong d6: Si: Chi s thich hop.
X;: Gia tri thuc té nhan t6 i.
Wi: Trong s6 ctia nhan tf i.
Buée 3: Chuan hod céc tiéu chi danh gia va dwa vao GIS:
Bing 5.10. Phan logi chi sé thich hop

~ Gia tri chi Mure do Giai thich
s0 thich hop (Si) thich hgp

~8-9 Thich hop cao (S1) gg;c;h hop ¢ mic cao, dap ung moi ti€u chi
6-3 Thich hop Thich hop ¢ muc trung binh, mét vai tiéu chi

trung binh (S2) van chua duoc théa man.
] Thich hop ¢ muc thap, rat nhiéu tiéu chi con
<6 It thich hop (S3) tiem an kho khan va khong c6 kha nang dap

ung.

~ Sau khi tinh duogc S, tién hér}h so sanh vc’rj bang 4 dé tim ra murc d6 thich hop. Pua
két qua vura tim dugce vao phan mém ArcGIS d¢ xay dung ban do thich hop cho cac loai
hinh st dung dat dugc lya chon.

5.5.3. San phim dau ra

San pham cia danh gia thich hop déat ing dung GIS két hop véi AHP bao gdm co s dit
liéu (dir liéu khong gian va phi khong gian) vé murc thich hop dat dai ddi voi cac cay trong
cu thé & viing can danh gia.

- Dit liéu khong gian bao gdm: Ban db don vi dat dai, ban d6 thich hop dat dai vé
mit tw nhién, ban d6 thich hop dit dai da tiéu chi (két hop ca thich hop vé mit diéu kién tu
nhién, kinh té - xa hoi va méi truong).
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- Dit liéu phi khéng gian bao gdm: Céc bang biéu, sé liéu di kém véi san phim ban
do6 duoc liét ké & trén.

~ BANBPOBODOC BAN DO DON VI DAT DAI
HUYEN HUONG TRA - TINH THUA THIEN HUE HUYEN HUONG TRA - TINH THUA THIEN HUE
_— e i o e e o s fs fros o P e s
H L a
i i [t
i i 1
PHONG DIEN * PHONG BIEN
i I |
5
! | i
! ! i
HUONG THUY
= i
CHU DAN i i i
= o-x
B -y :
e i i, CHU DAN |
- 15 0 1 Dt ving ohat irén dé cat B o phs sa e b i bn i do tnng lin
i i vy trén phe s ob I it i s 1 o b il ca
- 228 = it i vimg inén san phém dic 1p B obvang swtodigms T s moniro st da L
3 g I Sty i
- \29 -2 T1 | W g sa koo doe b b oim [ £ 5 v o it e 1
v ' S, suid TV LE 1 : 25.000
TYLRLE 230N = = = = = = =

Hinh 5.23. Vi du minh hoa san phcfm ban dé dé déc va ban dé don vi dat dai ciia
huyén Huong Tra, tinh Thira Thién Hue.
(Nguon: Huynh Van Chwong va cong su, 2009)

BAN DO THICH NGHI HIEN TAI BOILVOI MOT S0 CAY TRONG €O TRIEN VONG BAN BO DINH HUGNG PHAT TRIEN MOT 50 CAY TRONG CO TRIEN VONG
HUYEN HUONG TRA - TINH THUA THIEN HUE HUYEN HUONG TRA - TINH THUA THIES HUE
f e g . p
| L ! - iy,
* &%, ;!F v,
! i [ 1
i i i i
I i
i PHONG DIEN l PHONG BLES ;
J H J |
P | ¥
! e L 1
H h %\‘J A } !
g | A i
v 35 ‘.
% 1
A
i = 1 H « i
ALUR AL T HUONG THUY
! ! 4 - ! I p; I ." ——H
{ 4 CH AN % ; i | CHI DAN :
-l B iy g i 5 Ol P
i Tl e T iy oo b i LS e B iy ko b
[ P i ke .y i
Ciy lpc ! City lpc
Khiog thich nghi Khang thich nght
I Shng cubl i H Shag, s 1
=3 =3 =3 - r— T=y — — — =3 —

Hinh 5.24. Vi du minh hoa san phcfm ban dé thich hop dat dai hién tai va ban do
dinh hwéng phdt trién mét sé cdy trong co trién vong ciia huyén Huong Tra, tinh
Thia Thién Hué.

(Nguon: Huynh Vin Chwong va cong su, 2009)



Bdng 5.11. Dién tich thich hop hién tqi cia cdc loai cdy tr(;ng dwoc lya chon

A Al A Y ah s Dién tich o
Tén cay trong Don vi dat dai Ty 1€ (%)
(ha)
Cao su 27,28,29,31, 32,33, 40 1.092,58 2,22
30, 34, 35, 43,41, 42, 44, 45, 48, 49, 10.979.79
Keo lai 50, 53, 54, 55, 56, 57, 58, 59, 60, 61, 1,7 22,32
62, 63, 64
Lac 4,5,6,7,8,9,11,12 8.435,20 17,15
Cay an qua c6 mui 1,2,16,17, 18,19, 20, 21, 22, 23 4.447.39 9,04
. , 3,10, 13, 14, 15, 24, 25, 26, 36, 37, 4927
Khoéng thich hop 24.232,65 ’
38, 39, 46,47, 50, 51, 52, 53
Téng 49.187,61 100,00

(Nguon: Hupnh Vin Chwong va cong su, 2009)

CAC CHUYEN PE CAN THU'C HIEN

1. Ung dung GIS trong xdy dung co s dit liu gid dat va quan 1y thué dat trén dia ban
mot phuong cu thé ¢ thanh pho Hué.

2. Ung dung GIS trong xay dung co so dir liéu bét dong san tai mot phuong cu thé &
thanh pho Hue.

3. Ung dung GIS (Arcscene hodc 3D analysis) trong quy hoach va quan 1y khong gian
d6 thi ctia mot phuong cu thé ¢ thanh pho Hué.

4. Ung dung GIS trong danh gia thodi hoa dat (c6 thé chon 2 loai hinh thoai hoa hoac
nhi¢u hon d€ danh gid) 6 mot xa cy the thudc tinh Thira Thién Hug.

5. Upg dung GIS trong danh gia tinh thich hop dat dai cho mot cay trong cu th’é (cay
trong chién lugc cta dia ban nghién ctru) & mot xa thudce tinh Thira Thién Hue.
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Chuong 6
UNG DUNG PHAN MEM ArcGIS TRONG QUAN LY TAI NGUYEN PAT

Chuong 6 _sé cung cap cho nguoi hoc nhitng thong tin co ban vé phan mém
ArcGIS, huwong dan cu thé cdc buée can thuc hién dé xdy dung va quan Iy co sé dir liéu
trong GIS, bao gom dir liéu khéng gian (ban do) va dit liéu phi khéng gian (thudc tinh).
Ngodi ra, trong Chwong ndy ciing sé trinh bay chi tiét thao tac sir dung cac cong cu bién
tdp ban do, chire nang phdan tich khéng gian doi véi dir liéu dang Vector va Raster.

6.1. Gi6i thi¢u phan mém ArcGIS
6.1.1. ArcGIS la gi?

Phan mém ArcGIS 13 phan mém tmg dung cong nghé hé thong thong tin dia 1y cia
Vién nghién ciru hé thong moi truong (ESRI) ctia My. BO phan mém ArcGIS cta ESRI ¢6
kha ning khai thac hét chirc ning GIS trén cic ing dung khac nhau nhu: desktop, may chu
(bao gdm Web), hodc hé thdng thiét bi di dong.

Hé phan mém ArcGIS cung cdp nhiing cong cu rat manh dé quan 1y va cap nhat,
phan tich thong tin tao nén mdt h¢ thong thong tin dia 1y hoan chinh.

ArcGIS cho phép:

- Tao va chinh stra dit li€u tich hgp (dit liéu khong gian tich hgp véi dit liéu thudc
tinh).

- Truy van dit liéu khong gian va dit liéu thudc tinh tir nhiéu ngudn va bang nhiéu
cach khéc nhau.

- Hién thi, truy van va phén tich dit liéu khong gian két hop vai dir liéu thudc tinh.
- Thanh Iap ban d6 chuyén dé va cac ban in c6 chét luong trinh bay chuyén nghiép.
ArcGIS bao gom:

ArcGIS c6 thé 1am duoc gi?

- Poc va tao dit liéu trong ArcGIS tr cac phﬁn mém khac nhu: Mapinfo,
Microstation, AutoCAD, Access, dBASE file, Excel...

- Noi suy, phan tich khong gian. C6 thé phdi hop cac k¥ thuat phan tich phirc tap
vO1 nhau dé tao ra cac mo hinh chi tiét.

- Tao ra nhimg ban d0 véi chat lugng cao va ¢ kha niang két ndi nhanh véi nhiéu loai
dit liéu khac nhau nhu: biéu do, bang thudc tinh, anh va cac dang file khac.

- Chéng xép cac 16p dir li¢u: khi chdng xép cac 16p dit liéu s& tao ra 16p dir liéu
moi. C6 nhiu ki€u chong xEp dir liéu (union, intersect, merge, dissolve, clip...) nhung
nhin chung 1a két hgp hai 16p dit liéu c6 san thanh mot 16p (tap hop) dit li€u méi.

6.1.2. Ciu triic, té chive dit ligu trong ArcGIS

ArcGIS t6 chirc va luu trit thong tin dudi dang cac 16p dir liéu khong gian. Mdi mot
16p dir li¢u bao ham céc truong thudc tinh giong nhau.

Dir li€u trong ArcGIS duogc chia thanh cac dang:
* M6 hinh dir liéu Vector;
* M0 hinh dir liéu dang Raster;
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* M0 hinh dit liéu TIN (Triangular Irregular Networks);
* Dir li€u dang bang.

ArcGIS cho phép két 1}6i tryc tiép voi cac dit liéu dang bang va két ndi dir liéu
khong gian vai dit liéu bang biéu (thudc tinh).

6.1.3. Giao dién va trg giup trong ArcGIS
6.1.3.1. Phan mém ArcGIS Desktop

Phan mém ArcGIS Desktop bao gom 3 cap bac voi mirc do chuyén sau khac nhau
la: ArcView, ArcEditor va Arclnfo.

* ArcView

Cung cip day du chirc niang cho phép biéu dién, quan 1y, xay dung va phén tich dir
liéu dia ly, cac cong cu phan tich khong gian cung véi viéc bién tap va phéan tich thong tin
tor cac 16p ban do khac nhau, dong thoi thé hién cac moi quan hé va nhan dang cac mo
hinh.

Vi ArcView, cho phép:

- Racac quyét dinh chuén xac hon dua trén cac dit liéu dja 1y.

- Xem va phan tich cac dif liéu khong gian bang nhiéu phuong phap.
- Xay dung don gian va dé dang céc dir lidu dia ly.

- Tao ra cac ban do c6 chét lugng cao.

- Quan ly tit ca cac file, CSDL, va cac ngudn dit liéu.

- Tuy bién giao dién nguoi dung theo yéu cau.

* ArcEditor

Cung cap chuc nang dung dé chinh sua va quan ly di li€u dia 1y, ArcEditor bao
gom cac tinh nang cua ArcView va thém vao d6 1a mét so cac cong cu chinh sura, bién tap.

Vi ArcEditor, cho phép:

- Dimg cic cong cu CAD dé tao va chinh sira cac dic tinh GIS.

- Tao ra cac CSDL dia ly thong minh.

- M6 hinh héa dong chay cong viéc ctia nhom va nhiéu nguoi bién tap.

- Xay dyng va giit duoc tinh toan ven cia khong gian bao gdm cic quan hé hinh
hoc topo gilta cac dac tinh dia ly.

- Quan ly va m¢ rong mang ludi hinh hoc.

- Lam tang ning suat bién tap.

- Quan ly méi trudng thiét ké da nguoi dung véi versioning.

- Duy tri tinh toan ven giita cac 16p chu dé va thiic day tu duy logic ciia nguoi dung.
- Ngtmg két néi CSDL va chinh sira nhap trude khi cap nhat lai vao CSDL.

* Arclnfo

La bo san phim phan mém GIS day du nhit, ArcInfo bao gdm tit ca cc chirc ning
cua ArcView lan ArcEditor. Cung cap cac chiic nang tao va quan ly mét hé GIS, xu ly dir
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liéu khong gian va kha nang chuyén déi dir liéu, xay dung dit liéu, mo hinh hoa, phan tich,
hién thi ban d6 trén man hinh may tinh va xuat ban do ra cac phuong tién khac nhau.

Vi phan mém Arclnfo, cho phép:

- Xay dyng mot mé hinh xtr 1y khong gian rat hitu dung cho viéc tim ra cac mdi
quan hg, phan tich dir liéu va tich hop dit li¢u.

- Thuc hién chong 16p céc vector, tinh x4p xi va phén tich thong ké.
- Tao ra cac dac tinh cho su kién va chéng xép cac dac tinh cua cac su kién do.
- Chuyén dbi dit liéu va cac dinh dang ciia dit liéu theo rét nhidu loai dinh dang.

- Xay dung nhiing dit liéu phirc tap, cdc mo hinh phan tich va cac doan ma dé tu
dong hoa cac qua trinh GIS.

- Str dung cac phuong phap trinh dién, thiét ké, in 4n va quan Iy ban d6 dé xuit ban
ban do.

6.1.3.2. Giao dién phan mém ArcGIS Desktop

Phin mém ArcGIS Desktop cho phép ngudi dung truy cip dong thoi hodc 1an luot
vao ba ing dung ArcMap, ArcCatalog, ArcToolbox.

Giao dién ba ing dung ArcMap, ArcCatalog, ArcToolbox nhu hinh duéi day:

File Edit View Bookmarks Inset Selection Geoprocessing Customize Windows Help Customize  Windows  Help
D2ES/ 428 xn 04 HERERO RNy el | QSR R, ¢ §
CER LT JHS B3 k@ P NS DR e s E || Location: EXTHLIC HANE: RRCVIEW co shicng bachme,_eview
L il
| CtalagTree B | Corterts Preye | Desoogion
er Connections _— r
. EATHUC HANH ARCVEEW'co phuonghbachma arcview E
NAME TYIE EATHUC HANH ERDAS SOFWARE F:E'-ba"dclﬂbf &
I Ring ng-ﬁo [boxes Ebnunda'yw.in:mp
I Ring trung bitnh pase Servess; Bbufferzonemep.shp
I Rong gipu base Connections [Eicommune pop.shp
I Reng phéc hii Servers [Scontourfine Hue pokfine i
jﬁmga.z"ng i m " :3“:-';‘&' = ¥
Dl Seng hé =5
HEThzc-¢
I 5Et nang nghilp
Wstiting B ArcToobox
e || &30 Analyst Took
= B Analysis Tools
s B Cartography Toals
= B9 Conversicn Touls
5 & DataInteroperabiity Tocls
- Data Management Tocks
5 @ Editing Took
= B Geocoding Tools
-9 Geostatistical Analyst Tooks
& B Linear Referencing Tock
5 B Multidimension Tocks
= B Nebwork Analysi Tooks
5 Parcel Fabric Tools
- B Schematics Tools
H ° Server Tools
— || =8 Spatial Analyst Tools
= - Spatial Statistics Tooks
Relc = x & & Tracking Analyst Tools
TI6B6H 1797457 53 Unknown Units

Hinh 6.1. Giao dién ba ung dung ArcMap, ArcCatalog, ArcToolbox
* ArcMap
ArcMap: dung dé xay dyung, hién thi, xir Iy va phan tich cac ban do.

- Tao cac ban d6 tir rat nhi€u cac loai dir liéu khac nhau.
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- Truy van dit liéu khong gian dé tim kiém va hiéu mdi lién hé giita cac d6i tuong
khong gian.

- Tao cac biéu db.

- Hién thi trang in 4n.

* ArcCatalog

ArcCatalog: dung dé luu trix, quan ly hoac tao mdi cac dit li€u dia ly.

- Tao méi mot co so dir liéu.

- Explore va tim kiém dir liéu.

- Xac dinh hé théng toa do cho co sé dir liéu.

* ArcToolbox

ArcToolbox: cung cip cac cong cu dé xir Iy khong gian, phan tich GIS, xuat - nhap
cac dir liéu tir cac dinh dang khac nhu Maplnfo, MicroStation, AutoCAD...

6.1.3.3. Tro giup trong ArcGIS

Trong ArcGIS cho phép sur dung hai kiéu trg giup d6 1a: trg giup trén phan mém
ArcGIS (ArcGIS Desktop Help) va trg giup trén Internet (ArcGIS Desktop Help Online).
Ngoai ra, trg giup ArcGIS con cung cp mot hay nhidu phuong thirc thuan loi cho viéc tra
clru va tim dng hd trg can thiét.

6.1.4. Cac mé dun ma rong trong ArcGIS

ArcGIS cung cép cac md dun mo rong cho phép thyc hién cac chirc nang chuyén
sau nhu phép phan tich Raster, phan tich 3 chi€u, phan tich mang luédi... Cac mo dun mo
rong bao gom:

3D Analyst Quan sat va phan tich 3 chiéu
ArcScan Chuyén d6i dir liéu ban do anh thanh vector
Data Interoperability Doc, chuyén d6i va xuét cac dang dit lidu tryuc tiép

Cong cu théng ké cho viéc phan tich, mo6 hinh hoa va ndi

Geostatistical analyst
suy

Thé hién nhin va cha thich trén ban dd tu dong véi chit

Maplex lugng cao

Network analyst Cong cu phan tich mang ludi

Publisher Xuat ban dit liéu GIS va ban d6

Schematics Tu’ dong tao ra mo hinh mang nguyén ly tr cac so li€u co
tinh mang ludi

Spatial Analyst Phan tlf:h khong gian nang cao su dung phuong phap
raster va vector

Tracking Analyst Quan sat va phan tich dit liéu thay doi theo thoi gian
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6.1.5. Thwe hanh lam quen vdi co so di liéu trong ArcGIS

Trong ArcMap mdi mot bd dir lidu khong gian ban dd dwoc goi 1a Map
document, mot bo dit liu ban d6 co6 thé c6 mdt hay nhicu data frames.

Data Frame 1a mot nhom 16p (Data layers) cung duge hién thi trong mot hé quy
chicu va gidi han khong gian riéng. Moi Data Frame c6 thé c6 mot hé quy chicu riéng.

Céc Data Frame duoc hién thi riéng biét trong ché d6 Data view va c6 thé hién thi
trong cung mét Layout View. Thong thuong, mot ban do don gian chi c6 mot Data Frame
va st dung nhiéu Data Frame khi can in thém mot s6 ban d6 hay trén mot manh ban do
chinh.

Bo dit liéu ban d6 (Map document) duoc ghi trong file co dudi 1a .mxd
Layer 1a mot tap hop cua dir li¢u. Mot Layer file chira cac ndi dung:

- Dt licu khong gian va di liéu thudc tinh.

- Puong dan téi dir liéu (Shapefile, geodatabase. ..).

- Céc tham sb dé hién thi nhu mau séc, luc nét ky hiéu...

Céc Layers c6 thé duoc tao ra tir nhiu nguén dir liéu khac nhau nhu: Shapefiles,
personal geodatabase, ArcInfo coverages, ban vé€ CAD, SDE database, anh, GRID...

Dir liéu luu trit trong ArcGIS & 3 dang: shapefiles, coverages, geodatabase (xem
muc 3.1).

6.1.5.1. Khoi dong chwong trinh ArcMap

Vao Menu Start -> All Programs -> ArcGIS -> ArcMap 10. Giao dién cung hop
thoai ArcMap xuat hi¢n.

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

.. Browse for more...
lew Maps

.

=) Templates
. & Standard Page Sizes

Architectural Pag
150 (&) Page Siz
North American |
& Traditional Layouts
Industry
usa
Waorld
Browse for more. ..

Blank Map

4 i b

C:\Jsers\Admin\AppData R oaming\ESRT\Desktop 10.0\Ar cMap Templates Wormal mxt

Default geodatabase for this map:
Ci\Users\Admin|Documents\ArcGIS\Default.odb

[ Do not show this dislog in the future.

What is this?

- &

@e|en .

mn

|uness ﬂ.

Dpds B x & - I EEEEE P8, Layer: - .

@ 8 Q@ ress -y Moo Tim . :
ors sy ant ) ArcMap - Getting Started =
D 3 & & | |open existng map or make new map using 3 template fg
- Existing Maps My Templates =

Hinh 6.2. Hop thogi giao dién ArcMap
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Trong do:
- Existing Maps: Mé mot bo dix liéu ban do da co san.

- New Maps: M6 mot by dir li€u ban dd maiu cob sén, bﬁng cach chon cac
templates hodc tao ra mot bo dir li€u ban do rong néu chon Blank Map.

6.1.5.2 Bdt cac tham s6 chon DataFrame

Trong thu muc Table of Contents (TOC) cia bo dit liéu ban dd vira tao c6 mot
DataFrame c6 tén mdc dinh la Layer. DataFrame nay hién con dang rong.

* Pat hé théng toa d0 cho DataFrame
- Nhép chudt phai vao = L¥eSchon properties;
- Trong menu DataFrame properties hién ra chon thé Coordinate System.

- Trong muc Select a coordinate System chon duong dan predefined/Geographic
Coordinate System/World/WGS84

- Nhip OK.
Data Frame Properties lM
Feature Cache I Annotation Groups | Extent Indicators I Frame I Size and Fosition
General | DataFrame | Coordinate System | llumination |  Grids

Current coordinate system:

GCS_WGS_1984 = 1 Clear ]
Datum: D_WGS_1984

Select a coordinate system:

i ITRF 1994 - [ Madify..: ]
-} TTRF 1996
-y TTRF 1997 |
-3 TTRF 2000

-3 ITRF 2005
-{E5 NswC 92-2 l L= 2
-} WG5S 1966
- WES 1972
£} WGS 1972 TBE ‘ |

Add To Favorites I

o]V GS 1984
[+ Projected Coordinate Systems

Remove From Favoriftes

m

i}
A
G
g
d
W
1]

[ ok J[ Camest || Aeotv |

Hinh 6.3. Hop thogi dat hé théng toa do cho DataFrame

Tur gio trd di ban dd s& duoc hién thi trong hé toa 46 WGS84. Néu thém vao Data
Frame céc 16p dit 1i€u maéi (Shapefile, geodatabase...) & cac hé toa d khac nhau thi chiing
s€ duoc ty dong chuyén ddi tam thoi (on - fly) vé hé toa d0 WGS84 dé hién thi (con hé toa
d6 gdc luu trong céc file dit liéu d6 khong thay doi).
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* Poi tén cho Data Frame:

- Bam chudt phai vao rdi chon Properties.

- Bam vao trang General.

- Trong myc Name gd “THE WORLD WGS 84” d¢ d6i tén ctia Data Frame.

- Trong muc Display chon Meters dé hién thi toa do dudi dang mét (hoac co thé
hién thi toa d6 dudi dang d6 - phut - giay)

Data Frame Properties M
|_Feature Cache I Annotation Groups I BEdent Indicators I Frame I Size and Position |
General | Data Frame I Coordinate System I Humination I Grids
Mame: THE WORLD WGS 84

Descripton:

Credits:
Units
Map: Decmal Degrees
Display: |Meber5 -

Tip: See Customize = ArcMap Options = Data View tab for
additional options for displaying coordinates in the status

bar
Reference Scale: =Mone > 5
Rotation: a
Label Engine: [ESR_{ Standard Label Engine v]

[#] simulate layer transparency in legends

Cor ) [ Gnen ) [ reow ]

Hinh 6.4. Hop thogi déi tén cho Data Frame
6.1.5.3 Thém I6p dit liéu ban do
- T giao dién ArcMap nhap chudt vao/cua sé Add Data hién ra:

Fa

Add Data

Lookin: |5 woORLD - & 3|

“*] CITIES.shp
B CNTRY92.shp

| DRAIMAGE.shp
| GEQGRID.shp
El| LAKES.shp
*=llatlong.shp

| RIVERS.shp

B WORLD30.shp

Show of type: lDatasets and Layers v] l Cancel |

Hinh 6.5. Hop thoai thém I6p dit liéu ban do
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- Lya chon duong din dén 16p dit liéu Country.shp nhép Add. Khi d6 giao dién
ArcMap sé€ hién thi ndi dung ban do 1én man hinh & ché do hién thi Data View:

File Edit View Bookmarks Tneit Seleciion Geopressng Customize Windows Helg

DS L ARx 0 b emm - AEFPRORNE  ws[
QETQNS ¢4 E-0 K0 ESNSS TEE (whoi» nl S - &
Table Of Conterts 1x -3

[EE= ] THE WORLD WGS B4

5 B country

B
0

[@a|2u m '
B89.003 -105577 Decimal Degrees

Hinh 6.6. Ché do hién thi Data View
6.1.5.4. Céc Iénh thao tc trén ban dé

Céc nut 1énh thao tac trén thanh cong cu Tools:

Tools > X
HEHQ il Tk @ A Eal
Hinh 6.7. Cac nut lénh trén thanh cong cu Tools

- Nt 1énh phong to (Zoom In):/cho phép phong to mot ving trén ban dd. Chon nut
Iénh trén tha,nh cong cu sau d6 nhap chudt, kéo va vé& mot vung hinh chir nhét baQ quanh
khu vyc mudn phong to roi nha chudt ra. Vung hinh chir nhét s€ duoc phong to chiém toan
bd phén man hinh hién thi n6i dung ban do. Néu khong v& ving hinh chir nhat ma chi nhap
chuot, bﬂén dd s€ dugc phong to va diem dugc nhap chudt s€ tr¢ thanh diém trung tam cta
vung hién thi moi.

- Nt 1¢nh thu nhé (Zoom Out): Cho phép thu nhé phan hién thi trén ban do. Chon
nut 1énh yz‘l nhap chudt Vép khu vuc can thu nho. Noi c}ung ban do sé€ duoc thu nl}() va diém
dugc nhap chudt s¢ la diém trung tdm trong vung hién thi moi. (Luu y: Co thé dung con
lan cua chuot gitta dé phong to, thu nho phan hién thi ban do).

i - Nt 1énh di chuyén ving nhin (Pan): Cho phép di chuyén vung nhin trén man
hién thi t61 mot vung khac trén ban do. Sau khi chon 1énh trén thanh cong cuy, nhap chudt
1én vung nhin ban do6 va kéo tdi vi tri mong muodn. (Luu y: Nhan va giit chdt chudt giiia roi
kéo chuét di ciing co tac dung nhuw lénh Pan).

- Nit 1énh hién thj toan bd ndi dung ban do (Full Extent): Cho phép hién thi toan bo
ndi dung ban do lén vung nhin.
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- Nt 1énh phéng to ¢ dinh (Fixed Zoom In): C6 tac dung giéng nhu nut 1énh phong to
trong truong hop chi nhap chudt, nhung khong can phai nhap chudt 1én ving hién thi ban do.
biém trung tam cua vung nhin dugc gilt nguyén sau khi phong to.

- Nt 1énh thu nhé ¢d dinh (Fixed Zoom Out): C6 tac dung giéng nhu nut 1énh thu
nhd nhung khong phai nhap chudt trén vung hién thi ban do. Pi€m trung tam cua ving
nhin dugc gilt nguyén sau khi thu nho.

- Nut 1énh tro vé ving nhin trudc (Go back to previous extent): Cho phép chuyén
v€ vung nhin ctia ban d6 ma da duyét trudc do.

- Nut 1énh chuyén t6i ving nhin ké tiép (Go to next extent): Khi da chuyén vé ving
nhin trude 161, nit 1énh nay cho phép chuyén tdi ving nhin ke tiép theo thir tu duyét.

‘ - Nut Iénh lya chon déi tuong (Select Features): Cho pheép lua chon céc tuong trén ban
dd. Nhap chudt vao nuat 1énh nay r6i nhap chudt 1én doi tugng can lya chon. C6 thé nhap, kéo
va v€ mdt vung hinh chit nhat d¢ Iya chon nhi¢u d6i tuong trong pham vi hinh chir nhat da ve.
Ngoai ra, khi nhap vao miii t€n x0 xuong, ta c6 thé chon cach lya chon cac doi tuong theo
nhiing céch khac: lya chon trong pham vi duong cong, trong pham vi mét da giac, trong pham
vi mQt duong tron hodc trén mét duong thang.

~ - Nt 1énh bo chon cac d6i twong (Clear Selected Features): Cho phép bo lya chon
cac doi tuong da dugc chon bang cong cu Select Features.

- Lya chon cic phan tir @6 hoa (Select Elements): Cong cu ndy ciing ding dé lua
chon giong nhu d6i voi nut 1€nh lya chon doi tuong nhung khéng dung dé lua chon doi
tuong ma dung deé lua chon céac phan tir do hoa, text... dugc vé thém vao ban do.

- Nat 1énh xem nhanh thong tin cua dbi tuong ban d6 (Indentify): Cong cu nay cho
phép ngudi dung c6 thé tham chi€u nhanh cac thong tin cia mot doi tuong. Sau khi chon
cong cu nay, nhap chudt vao bat ctir d6i tuong nao trén ban do, cac thong tin chi tiét vé doi
tuong dugc chon s€ dugc hién thi thong qua mot hop thoai.

+ Nhéan chudt trai vao cong cu Indentify/va tiép tuc nhan chudt trai vao mot ving
bat ky trong 16p country.shp.

+ Hop thong tin vé ddi twong hién thi trén man hinh ArcMap.

Identify [E=d
Identfy from: = Top-most layer> -
[ =-- cquntry
L United States
E
Location: ~108.612426 40.74013% Decmal Degrees =
Field Walue
FID 232
Shape Folygon

FIPS_CMTRY US
GMI_CMNTRY usa
CMNTRY_MAME United States
SOVEREIGM United States
POP_CHNTRY 258833000
SQKM_CMTRY 9450720
SOMI_CNTRY 3548923
CURR_TYPE Dollar
CURR_CODE USD
LAMDLOCKED M
COLOR_MAFP 5

- [0} 3

Identified 1 feature

Hinh 6.8. Hop thoai théng tin vé doi tiwong hién thi trén man hinh Arc Map
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- Nut Iénh lién két (Hyperlink): Cho phép truy cap vao cac tai liéu hodc trang Web
c6 lién quan dén doi tuong. Hyperlink cho phép ban cung cap thém théng tin vé cac doi
tuong cho nhiing nguoi st dung ban d6 cua ban trong ArcMap.

+ Nhan chudt phai vao Layer can 1am Hyperlink va chon Open Attribute Table dé
mo bang thudc tinh, sau d6 tao ra truong LINK véi dinh dang text.

) + Trong truong LINK nay, dién duong din twong ddi dén cic thong tin theme clia
doi tuong. Nhap “D./VietNam.jpg” vao truong LINK & vi tri twong ung voi tén. Luu y:
nhdp chinh xac dwong dan, tén va dinh dang cua doi twong duoc thém vao.

+ Ta"'ltqbémg thudc tinh. Nhip chudt phai vao layer THE WORLD WGS 84 va chon
Properties. O tab Display, muc Hyperlink tich vao Support Hyperlink using field, nhap
chudt vao miii tén x6 xuong phia dudi va chon truong LINK.

(B[]

Display | Symbology | Fields | Definttion Query | Labels | Joins & Relates | Time | HTML Popup |

Layer Properties

| General | Source | Sslection

[#] Scale symbols when a reference scale is set

Transparent: 0 %
Display Expression
Field: CNTRY _MNAME

S E——

7] Show MapTips using the display expression

Hyperlinks
[¥] Support Hyperlinks using field:
@ Document 0 URL ) Script Edit. ..

Feature Exclusion
The following features are exduded from drawing:

Feature ID CNTRY_MNAME

[ ox | [ Canest | [ 2eoi

Hinh 6.9. Hop thoai tqo lién két Hyperlink

+ Nhip OK. Chon nat 1énh/, nhap chudt vao Viét Nam trén ban dd, mot file anh s&
xuat hién.

fo G- Tl
Bl Bt View Bookaia “ett Sekectin: ‘Gemwocsaing. | Custorict | Wadows Help

DEBS L 88 x 00 id- 1umse - EEE®ORE wel kg

HEPQ i+ -0 x @B L NSS Hg | Edeure s
Tabls OF Cantents Bx “m
DGR Y ,]unmmuma bl =
guwom.uwr.s&l . e Be B Uer e Ioh fep =

. - " e R baeuts 2 L B i
_m F . > . .Ji S il > 1]

a0
-195938 4247 Decimal Degrees

Hinh 6.10. Hop thoai hién thi hinh anh cia déi twong vira tao Hyperlink
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i - Nt 1énh HTML Popup: xem nhanh thong tin cta ﬁéi tuong ban dé bang cach
hién thi thong tin dudi dang bang (Style Sheet). Nut 1énh nay ve€ co ban cling giong nhu nit
1énh Indentify/nhung hién thi dep va gon hon.

+ Trong bang Table Of Contents nhap chudt phai vao 16p dir liu Country va chon
Properties.

+ Chon th¢ HTML Popup va danh dau vao muc Show Content for this layer using
the HTML Popup tool. Nhap OK.

Layer Properties M

|GenevE|I | Source I Selection I Display I Symbology I Fields I Definition Gueny I Labels I Joins & F{E,-Iatesl Time |_HT|'"'||- Fopup

[¥] Show content for this layer using the HTML Popup tool
Display HTML formatting

@ As a table of the visible fields Verify...

[ Hide field name column

) AsalRL
Prefix:

Field: |none . Suffix:

7 As a formatted page based on an X5L template

[¥] Display coded value descriptions in all HTML content boad = Save...

Hinh 6.11. Hop thoai tao HTML Popup

+ Nhan chudt trai vao nit HTML Popup va tiép tuc nhan chudt trai vao 1 ving bat
ky trén man hinh ArcMap. Luc nay thong tin ctia doi tugng do s€ hién thi dudi dang bang.

United States (o]
United States
FID 232
FIPS_CNTRY US
GMI_CNTRY  USA
CMNTRY_MAME United States
SOVEREIGM  United States
POP_CNTRY 258833000
SQAKM_CNTRY 9450720
SQAMI_CNTRY 3648923
CURR_TYPE Dollar
CURR_CODE USD
LAMNDLOCKED M
COLOR_MAFP &
LIMK

Hinh 6.12. Hop thoai théng tin cia cdc doi twong tao bang HTML Popup
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- Nat 1énh do khoang cach (Measure): Str dung nut 1énh nay dé do khoang cach
giita hai diém. Sau khi chon cong cu nay, nhap chudt vao cic dlem ké tiép, gia tri khoang
cach ctia cac doan s& dugc hién thi trén thanh trang thai ciia cira so.

- Nut lénh tim kiém (Find): Cho phép tim kiém mot d6i tuong théa man mat diéu
kién tim ki€m nao do.

+Nhan chudt tréi vao nit 1énh Find,
+ Trong muc Find go dong chit “Viet Nam”.

+ Nhéan chudt trai vao nut Find, ArcMap s€ ty dong tim kiém tt ca cac dbi tuong
co tén “Viet Nam”.

# Find L2 [
Features |  Locations | Linear Hﬁferanc:ng | Find ]
Find: Viet Mam - Stop
In: f@ country _:_I | MNew Search
[¥] Find features that are similar to or contain the search string
Search:
@ all fields
) In field:
CNTRY_MAME
| Cancel
Right-click @ now to show context menu.
Value Layer Field
Wiet Mam country CHNTRY_MAME
One object found

Hinh 6.13. Hop thoai tim kiém Find

7 + Nhap chudt phai vao dong chit “Viet Nam” & dudi muc Value va chon Zoom To
deé phong to khu vuc do.

+ Ngoai ra, nit Find con cho phép tim ddi twong véi tén gan dung. Thir thay dong
chit “VietNam” trong muc Find bang tén “VietNam” va lam lap lai cac budc nhu trén.

- Nut 1énh tim tuyén duong (Find Route):/cho phép tinh toan cic tuyén duong di
chinh xac.

- Nut 1énh Go To XY: ¥ di chuyén man hinh hién thi t&i 1 vi tri dua theo toa do
nhép trong bang Go To XY.

- Nt 1énh Open Time Slider Window: Cho phép mé mot cia s6 dé 1am viée véi cac
layer co6 su thay doi ve thoi gian.

- Nut Iénh Create Viewer Window: Tao mot ctra s6 hién thi con. St dung nuat 1é€nh
nay dé v€ mdt hinh chit nhat xung quanh vung can hién thi riéng, lic nay mot ctra s6 xuat
hién, ctra s6 nay chi hién thi cac doi tuong trong vung vua ve.

6.1.5.5. Lam viéc voi cong cu Bookmarks

Bookmarks 1a cong cu ding dé danh dau lai vi tri ban do, giup cho ngudi doc dé
dang tim dén nhiing vi tri do.
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Céch sur dung Bookmarks dé danh dau vi tri nhu sau:

Bookmarks | Inzert
- Zoom ban d6 dén vi tri can danh dau. ol Create..
- Trén menu Iénh nhép chuot trai chon Bookmarks -> Create. ffl Manage...

- Hop thoai Spatial Bookmarks hién ra, nhap tén cho Bookmarks.
i Spatial Bookmark Lﬁ
Bookmark Name: |[EEEaE ]

[ ok || cCancal |

Hinh 6.14. Hop thoai Spatial Bookmarks

- Nhap OK. Pi danh dau duoc vi tri ban db.

Khi muén di chuyén man hinh vé vi tri d6 thi nhdp chudt trai vao Bookmarks trén
menu 1énh va chon vi tri ban d6 theo tén Bookmarks da dat.

Muc Manage dung dé quéan 1y cac Bookmarks.
6.1.5.6. Tdt, bdt cdc lop Layer

Trong hop danh sach cac 16p ban d6 TOC (Table Of Contents): Dé tit hodc bat mot
16p layers trong ban do, nguoi dung nhép chudt vao hop lwa chon dung trude tén 16p trong
hop danh sach quan 1}” 16p. Néu dau check‘ (v) xuat hién trong hop lua chon, 1ay§r duoc
hién 1én7trén vung hién thi ndi dung ban d6. Nguogc lai, néu dau check khong xuat hién,
layer bi an di.
6.1.5.7. Xem thong tin bang thudc tinh

- Nhip cudt phai vao layer Countries trong bang Table Of Contents va chon Open
Attribute Table.

- Bang thudc tinh cua 16p dit li€u dugc mé ra hinh dudi:

Table (=]
H- B
country X
FID | Shape* | FIPS CNTRY | GMI_CNTRY CNTRY_HAME SOVEREIGH POP_CHTRY | SQKM_CNTRY| SQMI_CNTRY CURR_TYPE =~
v 0fPolygon [Aa ABW Aruba Netherlands 67074 132928 70.628 [ Florin [E|
1 | Polygon AC ATG Antigua and Barbuda Antigua and Barbuda 85212 482378 178.524 | EC Dollar !tl
2 | Polygon AF AFG Afghanistan Afghanistan 17250390 641869.188 247825.703 | Afghani
3 | Polygon AG DZA Algeria Algeria 27459230 2320972 896127.312 | Dinar
4 | Polygon Al AZE Azerbaijan Azerbaijan 5437866 85808.203 33130.551 | Manat
S | Polygon AL ALB Albania Albania 3416945 287545 1110211 | Lek
6 | Polygon AN ARM Armenia Armenia 3377228 29872.481 11533.76 | Dram
7 | Polygon AN AND Andorra Andorra 55335 452.485 174704 | Peseta
8 | Polygon AD AGO Angola Angola 11527260 1252421 483559.812 | Kwanza
9 | Polygon Al ASM American Samoa United States 53000 186.895 72.16 | US Dollar
10 | Polygon AR ARG Argentina Argentina 33796870 2781013 1073749 | Peso
11 | Polygon AS AUS Australia Australia 17827520 7708142 2975342 | Australia Dollar
12 | Polygon Al AUT Austria Austria 7755408 83738.852 32331.57 | Schiling
13 | Polygon AV Ala Anguilla United Kingdom 5208 86.296 33.319 | EC Dollar
14 | Polygon AY ATA Antarctica Antarctica 0 12302740 4750088
15 | Polygon BA BHR Bahrain Bahrain 575814 657.268 253771 | Dinar
16 | Polygon BB BRB Barbados Barbados 260627 439.942 169.862 | Dollar
17 | Polygon BC BWA Botswana Botswana 1448623 580011.188 223942.297 | Pula
18 | Polygon BD BMU Bermuda United Kingdom 59973 39.412 15.217 | Dollar
19 | Polygon BE BEL Belgium Belgium 10032460 30479.609 11768.18 | Franc
20 | Polygon BF BHS Bahamas, The Bahamas, The 272209 12867.78 4968.25 | Dollar
21 | Polygon BG BGD 120732200 138507.203 53477.629 | Taka
22 | Polygon | BH BLZ Belize Belze 207586 zT48 8561698 | Dollar i
4] n ] r
oA 1 [ES 0outof 251 selected)
| country |

Hinh 6.15. Hop thoai hién thi bang thugc tinh cua Iop di lieu Country
6.1.5.8. Ghi luu ban d@o
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Trén thanh menu nhip chon File/Save. Lénh nay cho phép ghi luu toan bd trang
thai lam viéc trong ArcMap thanh mot file goi 1a Map document c6 duoi 1a * mxd. Khi do
hop thoai Save A4s hién ra:

- Q Save As &J

Savein: |, THUC HANH ARCGIS ot rE
= Mame : Date modified Type
th @] CHUONG 1.rmxd /2372014 12:06 AM  ESRI ArclV

Recent Places

Desktop

Ww=aH

Libraries

L

T

Cormputer

&
& ‘[ T b

Network
File name: THE WORLD|meed hd Save
Save as type: I,’-\rcMap Document {* ) v| [ Cancel I
Hinh 6.16. Hop thoai ghi leu ban dé
Trong do:

e Save in: chon thu muc can luu ban dé.

e File name: dit tén ban d6 1a “THE WORLD.mxd”
e Save as type: dinh dang dit li€u ban ghi 1a *.mxd.
Nhip Save.

Pé mo file dir liéu nay, dung Iénh Open trong menu File hodc nhép vao biéu
tuong/trén thanh cong cu Standard, tim dén thu muc luu dir liéu va chon file can md, sau
d6 nhap Open.
6.1.5.9. Mo mét ban do cé san

- Trén thanh menu nhép chqn File/Open... Khi @6 hop thoai Open xuét hién cho
phép nguoi dung duyét dén ban d6 can mo.

- Chon tép tin “THE WORLD.mxd" vira luu ¢ trén dé mé va nhin chudt vao nut
1énh Open, ArcMap s€ nap ndi dung ban d6 1én man hinh & ché do hién thi Data View.

Luu y: Néu ArcMap chiea hién thi 6p diF liéu do dit liéu bi mét dwong dan thi nhap
chuot phdai vdp lop div lieu do chon Data/Repair‘Datcg Source... xudat hién hop thoai Data
Source tim den thw vién co chira lop dir liéu do roi nhap Add.
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6.1.5.10. Hién thi ché dé Layout view
- Layout View 1a trang ding dé hién thi va trinh bay két qua ban do.

- Pé chuyén ché do hién thi tir Data View sang ché dd hién thi cta Layout View.
Trén Menu, nhap chudt trai vao thuc don View/Layout. Khi d6 man hinh s€ hién thi nhu
hinh sau:

CHUOMNG Lmoed - ArcMap - —
File Edt ‘iew Bookmarks Insert Selection Geoprocessng  Customme  Windows  Help
SETTIREET SR M T AR |- L.alk S0 O —
RRANQ N = H-TKO7E ZASS o | Edtor- . BARBE
[l Of Contents 2x sl B B B B B, e
oy |
= = THEWORIDWGS®! -
= o B
CNTRY_MAME |z
[0 Afghanistan =
[ Albaniz | | -
[H Algera e | =
[ American Samoa |
[ Andora
[ Angola
1 Anguills
[ Antarctica
[ Antigus and Barbu:
M Argentina
[ Amnenia
W Aruba
5 Australia 1
W Ausira =
W Azetbaian El
[ Baharnas, The =4
[ Baheain
[0 Baker lland
W Bangladesh
[ Barbados
B Belgium
I Belize
H Benin
[ Berrnuds
[ Bhutan
I Bolia
90 Bosnia and Herzege =

o]
il
]
y
&

1 - DBabs

=

63 &l |

B

sl S,

N

12,

||afE = u

1043 0.5 Inches

Hinh 6.17. Ché do Layout view
- Vio thyc don View/Data View dé quay trd lai ché d6 hién thi Data View trudc d6
6.1.5.11. Thém moi va xoa mot DataFrame
- Thém md&i1 mot Data Frame;
+ Trén menu Insert chon Data Frame khi d6 xuét huén trong TOC;

+ Pé y cac Layer ctua Data Frame “THE WORLD VN 2000 ZONE 48N” khong
hién thj trén man hinh nita (do trong ché d6 Data view, ArcMap chi hién thi 1 Data Frame
trong mot thoi diém, d6 1a Active Frame — tén cia né dugc viét bﬁng chir dam trong TOC).
Ta c6 thé chon hé quy chiéu khac cho New Data Frame nay.

+ Pé 1am viéc v6i cac Data Frame nao trong TOC thi nhap chudt phai vao Data
Frame ro1 chon Activate.

- X6a mot Data Frame.
Trong TOC nhép chudt phai vao Data Frame vira tao roi chon Remove.
6.1.5.12. Di chuyén I6p dir liéu trong TOC

Pé di chuyén 16p dir liéu nhap va gilr trai chudt vao 16p dir liéu can di chuyén sau
do6 kéo 1op dit licu (1én xudng trong TOC) dén vi tri can dat 1op dir licu.

6.1.5.13. Sao chép va xoa lop dir liéu trong TOC
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- Muén sao chép mot 16p dir liéu (dung dé thé hién trong TOC) nhap chudt phai
vao lop di liéu can sao chép roi chon copy sau d6 di chuyén chudt dén tén cia Data
Frame nhap chuot rdi chon Paste.

- Mudn xéa 16p dit liéu ra khoi danh sach (TOC) nhép phai chudt vao 16p dir lidu
do va chon Remove.

6.1.6. Bién tdp ban do

Templates ban dd 12 mét loai mau cua trang Layout dugc tao san voi muc dich tao
ra mot loai ban d6 co cau truc giong nhau vé cac thanh phan trén ban do gitip cho viéc bién
tap trinh bay ban do mot cach nhanh chong va theo ding quy dinh ban d6 hién hanh.

MB&i ban do doi hoi phai c6 cac yéu td bit budc: tiéu dé, khung, ludi toa do ghi chy,
thudce ty 1€, mili tén chi hudng, cac thong tin khac.
6.1.6.1. Trinh bay va hién thi cdc Iop diF liéu

- Poi cac tén layer trong TOC tir tiéng Viét khong dau sang tiéng Viét co déu.

- Chon ky hiéu mau phu hop vé6i dbi tugng.

Luu y: Doi v6i 2 dbi tuong chong de 1én nhau, thong thuong ta chi nhi thay 1 ddi
tugng nam phia trén, tuy nhién ArcMap cho phép nhin thay ca doi tuong nay cung lic
bang cach sir dung chirc nang Transparent.

6.1.6.2. Dgt trang in
Trén ArcMap vao menu View/Layout View dé tao trang in.

Dé trinh bay ban d6 dugc dep va phu hop voi muyc dich in 4n, nguoi sir dung nén
dit trang in cho ban db truéc khi bién tap trén trang Layout. Ngay tai trang in ndy nguoi
dung c6 thé thay dbi kich thude khung hién thi ciia ban d6 cho vira, bang cach dua chudt
dén gan 1 trong 8 hinh vudng nho va kéo khung hién thi ban d6 gian ra.

6.1.6.3. Bat ty I¢ ban do

Trén thanh c6ng cu menu nhap chon View/Data Frame Properties... Cita so Data
Frame Properties hién ra, nhap chon thé Data Frame, chon muc Extent 1a Fixed Scale,
chon Scale theo ty 1¢ muon dét.

6.1.6.4. Tao ludi chiéu ban dé

Vao menu View chon Data Frame Properties. Ctta s6 Data Frame Properties hién
ra nhap chon thé Grids dé tao mai ludi chiéu cho ban do.

ArcGIS cung cap cho nguoi s dung ba kiéu luéi chiéu. Tuy timg muc dich sir
dung ma chon kiéu luédi chiéu cho phu hop.

Nhap cac thong sd ciia ludi chiéu sao cho phu hop. Ngoai ra, ArcGIS ciing cung
cap cho nguoi dung cac cong cu dé chinh stra ludi chicu.

6.1.6.5. Tao khung ban do, chén thieée 1y 16, tiéu dé ban do, miii tén chi huéng

bé tao khung ban do, cling nhu chén thudce ty 1€, tén ti€u dé ban dd, miii tén chi
huéng Bac Nam trén thanh menu nhap /nsert chon cac cong cu tuong ung.

+ Neatline: Dé tao khung ban do.
+ North Arrow: Chén miii tén hudéng Bic Nam.
+ Scale Bar: Cheén thudc ty I¢.

109



+ Title: Chén tiéu dé cua ban do.
6.1.6.6. Thiét ldp bang chii gidi

Tao chii giai ty dong tir cac 16p dit liéu da c6 trén ban dd ciing 13 mot thé manh
trong bién tap ban do ctia ArcGIS. Khi cach hién hi dir li¢u dugc thay doi thi chu giai cling
tu dong cap nhét theo. Trén menu Insert, chon Legend.

6.2. Xay dung co sé dir li€éu thugc tinh
6.2.1. Ciu triic ciia bing thuéc tinh
bic diém:
- Chira théng tin mo ta clia cac doi tuong trén View.
- M&i mot Feature class ¢ mot bang lién Két.
- Mbi hang trong bang chtra thudc tinh cia mot dbi twong dd hoa.

Dé xem bang thudc tinh ciia cac Feature class/click chudt phai vao Feature class
muon xem thong tin chon Open Attribute Table. Ngugc lai,dé dong bang chon nut Close
trén goc trén bén phai cua man hinh dé dong ctra so cua bang thudc tinh.

@ s Ak =

Fle Edit View Bockmars Inset Selection Geoprocessing Customize  Windows Help
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Hinh 6.18. Giao dién badng thudc tinh trén ArcMap
CAu truc cta bang thudc tinh:
- Cac ban ghi/hang va cac truong/cot.
- Céc loai cot ¢6 thé Iuu trix dit liéu dang sb, chir viét, ngay.
- Tén cot 1a duy nhét (khong c6 hai cot tén tring nhau).

- Cac kiéu truong khac nhau luu trir cac loai gia tri khac nhau.
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- Chon dting kiéu trudng cho cac gia tri.

- Cac kiéu truong tiy theo cdu trac bang dit liéu.

Cot (trwong)
FID Shape * FIPS_CNTRY | GMI_CHNTRY
+_0]Polygon | AA ABW
1 | Polygon AC ATG . g i
2 [Polygon | AF AFG e CAC gia I
| 3| Polygon [ 4G oza___ thudctinh
Hi . . 4 Pnl}'gun AT AZE
g (ban ghi) 5 | Polygon | AL ALB
= ] &[Povgon [ Au L.
7 | Polygon AN AND
8 | Polygon AQ AGO
]| Fobgon A0 |t d
10 | Palygon AR ARG
11 | Polvaon AS AUs

Hinh 6.19. Cdu triic bang thugc tinh
6.2.2. Thém Field

M@ bang thudc tinh ctia Feature class can thém truong dir liéu. Dé thém trudng dix
liéu trude chung ta phai tat ché do bién tap Feature class. (Vao Editor chon Stop).

Click chudt vao biéu twong Table Option/chon add field, xut hién hop thoai add

field.
Add Field |8 S
Mame: |
Type: | Short Integer -
Field Properties
| Precision | 0 |

Hinh 6.20. Hop thoai thém truong dir liéu (Add Field)
Tai 6 Name — nhép tén truong (cho phép tén c6 do dai tdi da: 9 ky tu)

Type — nhép kiéu truong (co 6 kiéu: Short Integer, Long Integer, Float, Double,
Text, Date).

Vao Menu Edit... trong cua s6 Attribute chon Add Record, nhap dir li€u Field,
Record.
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Precision — d0 rong cua truong.

Scale = s6 chit s6 sau dau phiy (véi Float, Double 1a: Number), luu y rang: d6 16n

cua truong Scale ludén ludn phai nho hon dd 16m cua truong Precision it nhat 2 gia tri.

Thuwe hanh: Tao bang biéu mdi vdi cac thong so sau:

Name Type Precesion | Scale
ADMIN Long integer 10
CNTRY _NAME | Long integer 15
REGION Long integer 25
POP Float 10 0
SQKM Float 10 3
TYPE ENG Long integer 15
TYPE VN Long integer 15
Vao Menu Editor... trong clra sd Attribute chon Add Record, nhap dit liéu Field,
Record.
6.2.3. Xoa field

Chon 1 field dit liéu can xo04

Click chudt phai vao field can x6a, chon Delete Field.

Table =
country X
POP_CNTRY | SQKM_CNTRY | SQMI_CNTRY CURR_TYPE CURR_CODE | LANDLOCKED f CQ* == ==as1 -
7074 182.926 70.628 | Florin ANG N 7= SortAscending
65212 462,378 178.524 | EC Dallar Xco N 2 |F  SortDescending
17250390 | 641869188 | 247825703 | Afghani AFA Y 3 :
- Advanced Sorting...
27458230 2320672 |  896127.312 | Dinar DZD N 3
5487866 85808 203 33130.551 | Manat Y 4 Surnmarize...
3416945 287545 1110211 | Lek ALL N 5
3377228 39872 461 1153376 | Dram Y 7
55335 452 485 174,704 | Peseta ADP ' 8 Field Calculator...
11527260 1252421 483559 812 | Kwanza ADK N 1 Calculate Geometry...
53000 186,895 72.16 | US Dollar usD N 2
33796370 2781013 1073749 | Peso ARA N 3 Turn Field Off
17827520 7705142 2575342 | Australia Dollar AUD N 4 F
= T T Freeze/Unfreeze Column
T 0 » » [E|BE ©outof 251 Selected) 2| Delete Field
country | [ Properties...

Sau khi da tao va nhap dit 1i€u cho bang biéu xong, vao menu Editor, chon Stop dé
ket thic ché dd chinh stra dit li€u thudc tinh trong bang. Xuat hién hop thoai yéu cau khang

Hinh 6.21. Xoa truong dir liéu (Delete Field)

dinh: ¢6 mudn luwu lai nhimg thay dbi trong bang thudc tinh hay khong?
6.2.4. Thay doi dj réng cia cét (Field)

- Pua chudt t6i tiéu dé cua fied mudn thay doi do rong.

- Click va ré chudt toi vi tri mong muodn.

- Tha go cua field tai vi tri do.
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6.2.5. Sdp xép lai cac cot (Field) trong bang

- Click vao tiéu dé ctia cot mudn siap xép.

- Click va ré tiéu dé do t6i vi tri mudn sap xép.

- Tha tiéu dé tai vi tri da chon.
6.2.6. Dong bang/mdé dong bing cét (Field)

- Click vao tiéu dé ctia cot mudn dong bang/mé ché d6 dong biang.

- Click phai Ién cot vira chon, sau d6 chon Freeze hoac Unfreeze Column.
6.2.7. Ddt tén cho cét (Field)

- Néu Field nam trong mot Layer thi click phai chudt trén tab Display va chon
Properties.

- Néu Field nam trong mot bang doc 1ap thi click phai chudc trén tab Display va
chon Properties.

- Click tab Field. Chon hang chira Field mudn thay doi. Tai vi tri Alias tuong tmg,
nhép vao tén cdt muon dat cho Field.
6.2.8. Chon cac File dwoc hién thi

- Néu Field nam trong mét Layer thi click phai chudt trén tab Display va chon
Properties.

- Néu Field nam trong mot bang doc 1ap thi click phai chudt trén tab Source va
chon Properties.

- Click tab Fievld. Qhon hang chua ’Fielc] mudn thay doi. Tai vi tri dau cua mdi
Field, chon vao hop kiém dé chon Field muon hién thi

6.2.9. Dinh dang chir cho bdng

- Chon Table Options /Appearance, xudt hién hop thoai Table Appearance:
Table Appearance | 7 ﬂ;hl

Choose settings for this table. Use Customize = ArcMap Options for all tables.
Appearance

Use this color for selected records:

When table is only showing selected records, use this color for
highlighted records and their features: |

Table Font:  |@] Arial

-
Table Font Size and Color: 8 - |- 1'I
Column Header Height: 125 * % of Font Size
Cell Height: 115 « %pof Font Size

[ Mark indexed fields with: *  Symbol/Character

[ Automatically validate records when editing

[#] Display coded value domain and subtype descriptions

[ ok ][ camcel |

Hinh 6.22. Hop thoai thiét lgp dinh dang cho bang (Table Appearance)
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- Chon Font chit trong miii tén cudn cua hop thoai Table Appearance.

- Chon kich thudc va mau séc trong mili tén cudn cua hop thoai Table Font Size
and Color.

- Bam OK.
6.2.10. Sip xép cac Record

Sép xép lai cac Record cho phép hinh dung cac thong tin mot cach cé quy luat hon.
Vi du khi c6 mot sb lugng thong tin 16n thi viéc xem hét cac gia tri thong tin s& mét nhiéu
thoi gian. Sau khi sap xép lai cac thong tin theo gia tri ting dan hay giam dén, s& thay dugc
gi4 tri 16n hay nho nhat trong mot truong (Field).

C6 thé sip lai dya theo nhiéu truong (Fields). Trong truong hop nay can phai sip
xép lai thir ty cta cac truong theo thir tur sap xEp tir trai sang phai. Khi sap xép lai chung,
chon truong thir nhat dé sap xép, khi gip nhiing gia tri tring nhau trén truong thi nhat thi
s& dugc sap xép tiép tuc trén truong thir hai.

* Sdp xép cac Record theo mét Field:
- Click 1én thanh tiéu dé cua field can sap xép.

- Click chuét phai trén truong nay dé chon kiéu sap xép Sort Ascending (ting dan)
hodc Sort Descending (giam dan).

Table ]
tﬂuntly x
GMI_CHTRY CHTRY_NAME : o e i non SHTRY | -
BHS Bahamas, The Bahamas| =  2ort Ascending 372200 |
BGD Bangladesh Banglade| =  Sort Descending F3z2o0 |4
i n *
BLZ BElIZF‘T . Eehze.! Advanced Sorting.. :D?EBJE
BH Bosnia and Herzegovina Bosnia arn Foo240
BOL Bolivia Bolivia Summarize... 548315
MKR WMyanmar (Burma} Myanmar : 9520
BEN Benin Benin 75304
BLR Byelarus Byelarus | [ Field Calculator... 521400
5.8 Solomen Islands Solomen Calculate Geometry... BEE000
BRA Brazil Brazil 525400
BTN Bhutan Bhutan Turn Field Off 586631
: - =1
‘ Lo BIJ|QEFIE;_ = S Freeze/Unfreeze Column MSZ"%
=1 & =
o 0 » »n |[E|® | ©outof 249 Selected) X Delete Field
B Properties...

Hinh 6.23. Sdp xép cdc Records theo mét Field
* Sdp xép cdac Record theo nhiéu Fields:

- Sap xép lai cac truong theo thir tyr wu tién. Cot nao sap xép trude s& & bén trai cua
cOt sap xep thur hai.

- Sap xép lai cac truong theo thir ty wu tién. Cot nao sip xép trudce s& & bén trai ctia
cOt sap xep thur hai.

- Chon tiéu dé ctia cot thir nhat mudn sap xép.
- Nhén Ctrl va chon tiéu dé cua cot tiép theo.

- Tuong tu, c6 thé chon tat ca cac cot mudn sap xep.
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- Click phai trén nhitng cot sip xép d6 va chon kiéu sap xép Sort Ascending hay

Sort Descending.

Table [
country &
GMI_CNTRY CHTRY_HAME SOVER _" T e

BHS Bahamas, The Bahamas, The = SortAscending

BGD Bangladesh Bangladesh = Sort Descending

S Lo fobs Advanced Sorting...

BH Bosnia and Herzegovina Bosnia and Herzegovir

BOL Bolivia Bolivia Summarize...

MKR Wyanmar (Burma) Myanmar (Burma}

BEN Benin Benin

BLRE Byelarus Byelarus Field Calculator...

SLB Solomon Islands Solomon Izlands Calculate Geometry..

BRA Brazil Brazil ;

BTN Bhutan Bhutan Turn Field Off
- BeR Bkt = il Freeze/Unfreeze Column
T 0 v » [[E|S ©outof 249 Selected) ' Wi e

" Properties..,

Hinh 6.24. Sdp xép cdic Records theo nhiéu Fields
6.2.11. Xoad cdc Record

Chon 1 hodc nhiéu record dir li€u can xoa.

Vao menu Editor... trong cua s6 Table, chon Delete Records

Sau khi da tao va nhap dir liéu cho bang biéu xong — Vao menu Table trong cia so
Attribute, chon Stop Editing dé ket thuc ché do chinh stra dit liéu thude tinh trong bang.

Xuét hién hdp thoai yéu cau khéng dinh: C6 mudn luu lai nhitng thay dbi trong
bang thudc tinh hay khong?

6.2.12. Tinh todn
* Tinh tong cua dir liéu trong mot trrong
- Click chudt vao thanh tiéu dé cta cot can tinh téng, chon Summarize.
- Chon truong can tinh ¢ thanh cudn 1.
- Chon cac phuong phap tinh cta truong ¢ thanh cudn 2.
- Chon dudng dan va tén ciia bang xut ¢ biéu tuondg?| .
- Chon Ok.

- Chon Yes néu dua ban ghi xuét dugc vao ban dd dang mé.
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Summarize |M

Table
country |
21= Sort Ascending Dollar BSD
12071 = Sort Descending Taka BOT
2 Advanced Sorting... Dhafer bat)
26
764 Surnmarize... Boliviano BOB
430 Statistics... Kyat BUK
31 CFA Franc XOF
1051 |Z| Field Calculator... Ruble SUR
3 Calculate Geometry... Datlar SAl)
1515 Cruzeiro Real BRC
154 Turn Field Off Hguttrum BTN
o 29 Freeze/Unfreeze Column Ley i Gl
E ==
14« | X DeleteField 249 Selected)
Properties...

Summarize creates a new table containing one record for each unigue value
of the selected field, along with statistics summarizing ary of the other fields.

1. Select afield to summarize:
POP_CNTRY -

2. Choose one or more summary statistics to be included in the
output table:

B FIb -

[ First ‘

[ Last

& FIPS_CNTRY
 GMI_CNTRY

® CNTRY_NAME ‘
® SOVEREIGN -
 SQKM_CNTRY

® SAMI_CNTRY

® CURR_TYPE

= enn eanr

3. Specify output table:
C:\Users"Admin'\Documents'ArcGIS\Defaul gdb\Sum_O

Summarize on the selected reconds only

About Summarizing Data | [ OK ]| Cancel I

I e

Hinh 6.25. Hop thoai Summarize
* T héng ké dir liéu trong mot Field:

- Kich chudt phai vao phan trén cua trudng can thong ké.

- Chon Statistics.

- S6 liéu thong ké sé& hién & bang bén.

Statistics of country

L8 |

Statistics:

Count:

Sum:
Mean:

249

Mirimum; -553%5%
Maoimum: 12871003318

5633434185
22865398.333333

Standard Deviation: 102236153 581954

250
200
150
100
50
0

Freqguency Distribution

-99999

397574919 705249837 1192924755

198737460 596412378 994087296

- Click chudt vao Edit/chon Start Editing.

Hinh 6.26. Hop thoai thong ké (Statistic)
* Thuc hién phép tinh trong mot Field:

- M¢ bang thudc tinh cta 16p can thyc hién phép tinh. Néu mudn tinh toan trén mot
s0 Record thi chon n6d. Nguoc lai ArcMap s€ tinh toan trén toan bg cac Record.
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- Kich chu¢t phai ¢ phén trén cua cdt can tinh gia tri. Chon Field Caculate XUAt
hién hop thoai Field Calculator.

- Chon hop kiém Advance.

- St dung Fields va Function dé thanh 1ap cau 1énh, di voi nhitng cau 1énh don
gian c6 thé danh tryc tiép, vi du nhu: cong, trir, nhan, chia.

- Chon OK.
Field Calculator el
Parser
@) VB Script (71 Python
Fields: Type: Functions:
FID = i @) Number :tt’: ,[ }?
Shape W | 5 = Cos\[ |
FIPS_CNTRY L ) Stig Exp ()
GMI_CNTRY I3 & bate Fix )
CNTRY_NAME {';tg{{ 3')
SOVEREIGN . Sin{ )
POP_CNTRY Sar ()
SQKM_CMTRY Tan {
SQMI_CNTRY -
|| show Codeblock e =
IEEEE
POP_CNTRY = L| |— |—J Ll :I J
Clear | Load... SavE:. Help
| Cancel

Hinh 6.27. Hop thoai Field Calculator
6.2.13. Cdc bai tdp thwe hanh cdc chivc ning gdn, lién két cdc bing thugc tinh
Yéu cau: Bé thyc hién lién két dir liéu, yéu cu trong bang thudc tinh:
- V&i HyperLink: Phai c6 mot truong luu trit duong dan file lién két. (D3 gidi thiéu
o chuong 1).
) - V61 Join, Related: Trong 2 bang dir liéu dung dé lién két phai c6 mot truong
giong nhau vé tén trudng, cac gia tri trong truong (record).

+ Mo dong thoi ca 2 bang dit liéu: Can luu ¥ rang, ca 2 bang di liéu déu phai c6 1
truong dir liéu chung, ¢ day d6 1a truong: Admin_name.

* Join dir liéu:

- Click phai chudt tén Layer hodc bang mudn ndi.

- Chon Joins and Relates/chon Join.

- Chon Join attributes from a table trong thanh cuén dAu tién.

- Click trén thanh cuon thir hai dé chon Field cta Layer ma Join s€ ndi gia tri toi.

- Click trén thanh cudn thir ba dé chon bang s& ndi.
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- Trén thanh cudn thu tu, chon Field cua bang s€ ndi.

- Bdm Ok.

I Join Data &l&] I

Join lets you append additional data to this layer's atiribute table so you can,
for example, symbalize the layer's features using this data.

What do you want to join to this layer?

|Joir1 attributes from a table vJ

1. Choose the field in this layer that the join will be based on:
2, Choose the table to join to this layer, or load the table from disk:

] =

[¥] show the attribute tables of layers in this list

3. Choose the field in the table to base the join on:

Join Options
@ Keep all records

All records in the target table are shown in the resulting table.
Unmatched records will contain null values for all fields being
appended into the target table from the join table.

() Keep only matching records

If & record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

About Joining Data | oK

Hinh 6.28. Hop thoai Join Data

* Xoa bo Join:

- Kich phai chudt trén Layer mudn bo Join.

- Chon Joins and Relates.

- Chon Remove Joins va chon Join mudn x6a.

Bén canh Join con c6 mot dang qua hé khac nita 1 Related (gdp). Khong gidng
nhu Join, Related khong ndi dit liéu trong hai bang lai véi nhau. N6 chi don gian tao mot
moi quan hé giira hai bang bang cach chon dbi twong c6 gia tri giong nhau trong hai bang
do.

Vi du: Méi tinh trong mot quéc gia cé thé c6 nhiéu huyén, khi chon dbi tuong tinh
thi theo quan hé tat ca cac huyén trong tinh d6 s€ duoc chon. Related co thé tao quan hé
giita cac bang theo quan hé mot - nhiéu hodc nhiéu - nhiéu.
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* Tao Related gitta hai bang
( Relate Li_E“J

Relate lets you associate data with this layer. The associated data isn't
appended into this layer's attibute table like it is in a Join. Instead you
can access the related data when you wark with this layer’s attributes or
ViCE-VEersa,

Establishing a relate is particulardy useful f there is a 14o-many or
many-to-many association between the layer and the related data.

1. Choose the field in this layer that the relate will be based on:
FID *

2. Chioose the table or layer to relate to this layer, or load from disk;

E=

3. Choose the field in the related table or layer to base the relate on:

-

4. Choose a name for the relate:

Relate 1

| About Relating Data [ ok | [ cance |

s

Hinh 6.29. Hop thoai thiét ldp Relate giita cdc bing
- Click phai chudt trén Layer hodc bang mudn tao lién két ndi.

- Chon Joins and Relates/click Relate.

- Trén thanh cudn dau tién, chon Field tao Relate.

- Trén thanh cudn tht hai, chon Layer hodc bang s¢ Relate.

- Trén thanh cudn thur ba, chon Field trong Layer hodc bang Relate.
- Nhap tén Relate trong hop thoai.

- Bdm OK.

* Truy cdp doi twong qua Relate

- Mé bang da dinh Relate.

- Chon nhiing bang ghi muén hién thi Relate.

- Click vao menu Option, bam chudt vao Relates va chon Relate can thiét.

6.3. Xay dung co sé dir liéu khong gian
6.3.1. Cic phwong phdp hién thi dit ligu khong gian trong GIS

ArcMap c6 hai ché d6 hién thi: Data View va Layout View. Trong Data View chi hién
thi cac d6i tuong ban dd hay noi dung cta ban do. Layout View hién thi ban d6 & ché d in trén
gidy, trong d6 ngoai cac dbi tugng ban do con co cac Graphic element 14 céc yéu to trang tri
ban d6 nhu khung, udi toa do, chi giai.. .

Trong Data View, chi cho phép lam viéc voi mot Data Frame & mét thoi diém, con
trong Layout View c6 thé 1am viéc voi dong thoi nhiéu Data Frame. Cac dit lidu (d6i tuong
dia 1y) chi c6 thé dugc chinh sta trong Data View.
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Dit lidu c¢6 thé duoc hién thi trén ban do bang nhiéu phuong phap khac nhau. Mdi
phuong phap dugc déc trung bdi ky hi€u, mau sac, luc nét, duong bao... Tuy theo loai dit liéu
va muc dich stir dung ma nguoi ding chon cach hién thi cho phu hop. ArcMap hd tro nhiéu
phuong phap hién thi dit liéu.
6.3.1.1 Single Symbol

Tat ca cac ddi twong déu duoc hién thi theo cting mot kiéu. Phuong phéap nay duoc
dung dé hién thi cac dir liéu don gian hay dung dé nghién ctru mat do phan b cac ddi
tuong dang diém.
6.3.1.2. Categories

Céc dbi tugng duoc hién thi bang mau sic hay ky hiéu khac nhau dya trén gia tri
ciia mot (hay nhiéu) thudc tinh nao d6. Cé cac ché do hién thi bang Categories: Unique
values; Unique values, many field; Match to symbols in style. Trong d6 Unique values 1a
hay dugc st dung nhét chfmg han nhu dé hién thi cac loai hinh sir dung dét béng cac mau
sic khac nhau, hay trén ban d6 hanh chinh cac dia phuong duoc t6 mau khac nhau. Match
to symbols in style dung dé hién thi bang cac style dat trudc.
6.3.1.3 Quantities

Cac d6i tuong dugc hién thi béng mau sic hay ky hi¢u khac nhau dua trén gia tri
ctia mot (hay nhiéu) thudc tinh nao do.

Trong do:

- Graduated color: Cac khoang gié tri dugc hién thi bang mau sic khac nhau.

- Graduated symbols: Cac khoang gia tri duoc hién thi bang ky hiéu ¢ kich thudc
khac nhau.

- Proportional symbol: Mdi gi tri duoc hién thi bang ky hiéu c6 kich thudc ty 1¢
voi gia tri do.

- Dot Density: Thudc tinh dugc thé hién bﬁng cac diém c6 mat do khac nhau. Gia
tri cang cao thi mat do cang lon.

6.3.1.4. Chart

Gia tri cia mot tap hop cac thudc tinh dang sb dugc thé hién dudi dang biéu do.
Hai loai biéu d6 chinh thuong dugc sit dung 13 biéu d6 dang cot (bar/ column) va biéu d6
dang banh (pie).
6.3.2. Thuee hanh hién thi co sé div liéu GIS The World trong ArcGIS.
6.3.2.1 Bién tap cdc doi twong dang diém

- Thém vao ArcMap 16p dit li¢u CITIES.shp. (Dung chirc nang Add Data)

- P e e

&l

7176 35 513 Decimal Degress

Hinh 6.30. Thém cdc doi twong dang diém
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- Nhap chudt phai vao 16p CITIES.shp chon Properties.
- Hop thoai Layer Properties hién ra chon thé Symbology: Nhap chudt trai vao

Features/Single symbol va

chon Symbol.

Layer Properties

(7

| General | Source | Selection | Display | Symblogy | Fields | Definition Query | Labels | Joins & Relates | Time | HTWIL Popup |

Show:
F_eﬂ !Dmu all features using the same symbol . Import...
..... Single symbol
Cat s Symbal
g L
Multiple Attributes
Legend
Label appearing next to the symbol in table of contents:

Additional description appearing next to the symbol in your map's legend

(oK J[ Camesl ] soev

Hinh 6.31. Thé symbology trén hop thoai Layer Properties

- Hop thoai Symbol Selector xuét hién, lya chon Symbol thich hop (Circle 2), Color
la mau xanh luc (Green), Size 1a 9; sau d6 nhap OK dé dong hop thoai Symbol Selector va

Layer Properties.

- Két qua nhan dugc:

0 Untitied - ArcMap - Arcina
File Edit View Buokmarks Inset Selection Geprocetsing Customite Windows Help

Dada B x| Mo id-sme P DEEEO LB ;R
HLEAMQIIl ++ B-UIN O FEMNALS TR oo - =
Of Contents. L% - @
SBY g
) Layers
= @ CITES
- =

164428 58.547 Decimal Degrees

Hinh 6.32. Két qua ciia viéc bién tdp cdc doi twong dang diém

121



6.3.2.2. Bién tdp cdc doi twong dang dieong
- Thém vao ArcMap 16p dir liéu RIVER.shp

Fle Edit View Bookmars Insst Selection Geoprocessing Customize’ Windows Help
ODpds Bx (20w - EEEE0 L DERBRIEE [_IE =
BEHQ N W-Ex @ BENER Rlo bt s ¥ : b 2
Table Of Contents x -
Elogs 3
= = layers

= 0 amEs

[ ]
- o EE

= O CNTRYR2
=]

| [EoimeEn E”

m

@e|zn . . b
-84.325 -54.245 Decenal Degress

Hinh 6.33. Thém cdc doi twong dang duong

- Nhép chudt phai vao 16p RIVER.shp chon Properties.

- Hop thoai Layer Properties xuit hién chon thé Symbology.Chon phuong phép:
Categories/Unique Values.

- Tai muc Value Field (thudc tinh lam co s& dé hién thi) chon truong thudc tinh NAME.

- Nhép chudt trai vao nut Add All Values.Chon lai mau hién thi cho timg cap dudng,

Layer Properties M
General | Source | Selection | Display | Symboleay | Figlds | Definition Query | Labels | Joins & Relates | Time | HTML Popup |
S::;m :I}BII categories using unique values of one field. Import
Categories Value Field Color Ramp
i Unique values NAME ) -— T -
i Unique values, marmy
‘. Match to symbols in a
Quantities Symbol  WValue Label Count =
Charts []—— <all other values= <all other values:> o E |
Muttiple Attributes <Heading> NAME a8
- Aldan Aldan L
——— Amazon Amazan 1 4+
Amu Darya Amu Darya 1 =
Amur Amur 1 1 V!P
Angara Angara 1
- Araguaia Araguaia gl
—————— Adcansas Arkansas 1
Berues Benue 1 -
H [ Add All Values | [(Add Values... | | Femove | [ Remove Al | [ Advanced -
[ ok [ Concel ][ ooy |

Hinh 6.34. Thé symbology trén hop thogi Layer Properties

122



- ArcMap s& tim tt ca cac gia tri cua truong NAME trong bang thudc tinh va gan
cho mdi gi4 tri mot mau. Thay doi kicu va mau ddi twong cho phu hgp. Nhp dup chuot
trai vao biéu tuong duong (hinh dudi). Hop thoai Symbol Selector hién ra lya chon kiéu
dudng, mau sic, lyc nét ciia dbi tugng cho phi hop.

Symbaol Selector m

Type here to search > @ ,‘a EE ¥  Current Symbol
Search: @) All Styles (71 Referenced Styles
ESRI £
Highway Highway Ramp  Expressway =
Color:
width: 100 =
|
Expresswa Major Road  Arterial Street :
et Edit Symbol...
[ saveds.. | [ Reset |
Collector Street  Residential Railroad
Street
— TR,
River Boundary, Boundary,
National State
I Style References... J
- [ ok | [ canea |

Hinh 6.35. Hop thoai Symbol Selector

- Nhép hai 1an OK dé dong cac hop thoai Symbol Selector va Layer Properties. Két
qua nhan duqc:

[ Uniitied - Archiap =
Fle it View Bookmaid Tset Seecton Geoprocessing  Customite  Windowd  Help
DEES L Ef x| 00 1mEs -EEEREO R = e Y
MO W-C k@ @oASE T By | e EEIZY

A x

Sabwasn

B

San Francisco

San Juan

Seskstchewen
— Shatt al Arsb

Slave

Snake

5t Clair

5t Lawrence

e

Suir

— Syt Darya
Tapajos
Tigris
Tobal
Tocanting
Ubangi
Uceyali
Urdl
Vilyuy
Volga
Waterhen
White Hile
6 Jiang
Hingu

— Yangtze
Yendaey
Yukon
Zarnbesi

= B CNTRYSZ
et

hal IR n

-142.896 -53.509 Decenal Degrees

Hinh 6.36. Két qud cua viéc bién tdp cdc doi twong dang dwong
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6.3.2.3. Bién tdp cdc doi twong dang viing
- Thém vao ArcMap 16p dit liéu COUNTRY.shp.
- Trong TOC nhip chudt phai vao 16p dit lieu COUNTRY chon Properties.

4=

Copy

Remowve

Open Attribute Table

Jeins and Relates 3

‘4. Zoom To Layer

Visible Scale Range 3
Use Symbuol Levels

Selection 3
Label Features

Edit Features 3

4 Convert Features to Graphics...
Convert Symbology to Representation...
Data 3
<> Sawve As Layer File...
ﬁ} Create Layer Package...

||'i-f' Properties... |

- Ctra sO Layer Properties hién ra chon thé Symbology, chon phuong phap hién thi
la Categories/Unique Values.

- Tai muyc Value Field chon truong dir li€u cé tén la NAME va tai Color Ramp:
Chon dai mau bat ky.

- Nhép chudt trai vao nut Add All Values.
. Layer Properties Lﬂﬂ

General | Source | Selection | Display | Symbology | Fields | Definition Query | Labels | Joins & Relates | Time | HTML Popup |
S'::::m IDraw categories using unigue values of one field. Import...
Categories Walue Field Color Ramp
- Urigue values NAME - [ I -
L Unigue values, mary
Lo Match to symbols in a
Quantities Symbol  Value Label Count  *
Charts [ <all other values> =all other values= [H] |
Muiltiple Attributes <Heading> NAME 147
Afghanistan Afghanistan 1
Albania Albania 1 5
5 _|Algeria Algeria 1
< | (1l | (3 Angola Angola 1 £
- Antarctica Antarctica 1
_Argentina Argentina 1
I:l.ﬂustmlia Australia 8!
I - stria Pustria 1 -
£ [ Add All Values | [ Add Values.. | [ Remove Remove All | [ Advanced -]
[ ok |[ cancel J[ meoy |

Hinh 6.37. Thé symbology trén hop thogi Layer Properties
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Fte Edit View Bockmars Inset  Selection Geoprocesiing  Customize  Windows Help

NEEs Bxln - | 15472526 M EEREOI
DRl I -0 0 B ASS
s, o ‘@
HOOB :

B  Editore P

= Layers
4 [ CITES
]
3 [ RWERS = x. - = = - &=
- o S >
HAME
(23 Mghanistan
[T Albania
I Algerin
[ Angsils
[0 Antarctica
B Argerting
[0 Australis
I Austiiz
W Bangladesh
1 Belgium
[ Belize

[ Bhatan
B Bodivie
1 Betiwana

[ Brazi

I Brunei

[ Budggaria
1B Busking Fase
W Burme - Pt o T

) Busundi e =
I Cembodia P
[ Cemeroon —
1 Canads

i v mmee e n

-50853 -86.751 Decimal Degrees.

Hinh 6.38. Két qua ciia viéc bién tdp cdc doi twong dang viing
- Trén Menu chon File/Save va dat tén file dit liéu nay 1a THE WORLD MAP.mxd.
6.3.2.4. Bién tdp cdc doi twong dang chiv
- Nhap chudt phai vao 16p dit liéu COUNTRY .shp chon Properties.
- Vo thé Labels. Trong d6, danh dau vao 6: Label feature in this layer.
- Chon Label Field 1a NAME, chon font Arial kich co chir 1a &, kiéu chit in dam.
6.3.3. Chuyén déi dir ligu

Vo6i ndi dung ctia muc nay, nguodi dung chuyén d6i 16p dir liéu tir dinh dang
Mapinfo (*.tab) va dinh dang Microstation (*.dgn) vé dinh dang cua ArcGIS (*.shp).

Trude khi chuyén dinh dang dit liéu can phai khao sat dit liéu c6 nhing 16p thong
tin gi, & hé toa d6 nao, phuc vu cho muc dich gi... khiac sang dinh dang Shapefile cta
Arcgis nhu: Feature Class to Feature Class, Export Data, Quick Import, Feature Class to
Shapfile.

6.3.3.1. Chuyén doi dinh dang dit liéu Mapinfo
Chon file dit liéu dau vao c6 dinh dang .tab: hientrangsudungdat.tab
[

EX| Bl s B

Add Data

Look in:

=] = & 3

[L‘_;_I BAI_TAP_MNHOMZ

so do wvitri

£ MH QUY HOACH.brmp
FMHHIENTRAMG.bmp
MHHIEMNTRAMGL. brmp
BAMDOQUYHOACH]L tab

8 BDHT-PHU THUOMG.jpg

lj BOHT-PHU THUOMG.tab

|?_!-] DUOMGGIAOTHOMNG_QUYHOACH tab
|='] duenggiacthong_song.tab

Mame:

=1 duongranhgioi.tab
[Efhientrangsudungdat.tab;
= KHUNG. tab

|| LOPCHU tab

=l LuoLtab

=5 LUOIQH tab

=] quyhoachsudungdat.tab

= RANHGIOIQUYHOACHL tab
| =] VITRIL.tab

Show of type:  [patasets and Layers

- [ canea |

Hinh 6.39. Hop thoai Add Data
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Doc dit liéu Mapinfo (*.tab) vao ArcGIS:

- Vao menu Customize/Extensions, tich chon cdng cu mo rong Data
Interoperability.

- Mo file dir liéu dinh dang Mapinfo va ArcMap bang cach:

Cach I: M¢ toan b6 ndi dung file, bao gdm tit ca cac dinh dang (Line, Point,
Polygon, Text): Nhap chudt trdi vao nut Add Data, chon 16p dir li¢u
hientrangsudungdat.tab.

Cach 2: Mo mot dinh dang dir 1iéu:’ Nhép dap chudt trai vao file
hientrangsudungdat.tab, chon file dir liéu sir dung dat dang vung, hientrangsudungdat.tab
Polygon, 161 nhan Add.

Chuyén d6i dinh dang Mapinfo (*.tab) sang Shapefile (*.shp):
Cach 1: Str dung cong cu Feauture Class to Shapefile (multiple)

Pé chuyén doi dit liéu tir dinh dang Mapinfo sang Shapefile, sit dung cong cu
Conversion Tools/To Shapefile/Feauture Class to Shapfile (multiple).

&]

ArcToolbox

13

'tg Cartography Tools
[ﬁ--% Conversion Tools
,{& From KL [
!-'E-'_:---%! From Raster
-8 From WFS
(- Metadata
,:&-_u To CAD
!.':_:..%3 To Collada
(-8 To Coverage
- To dBASE
=8 To Geodatabase [
..... "r'ﬁ Cad to Geocdatabase

" .

------ v, Feature Class to Feature Class

m

----- ”% Import CAD Annotation

----- "t\\‘ Import Coverage Annotation

% Raster To Geodatabase (multiple)

-5 Tableto Geodatabase (multiple)

..... Tableto Table

|+%3 To EML =

Hinh 6.40. Thanh cong cu Feauture Class to Shapfile (multiple) trén Arc Toolbox
- Hop thoai Feature Class to Feature Class hién ra, lya chon cac thong s0 phu hop.
- Mé bang thudc tinh cta Shapefile vira duoc tao.
Cdch 2: Str dung cong cu Feature Class to Feauture Class dé chuyén doi:

- Nhap chudt tri vao cong cu Feature Class to Feature Class theo duong dan
Conversion Tools/To Geodatabase/Feature Class to Feature Class.
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- Chon cac thong sb can thiét. Luu ytacod thé chuyén ddi toan bo dix liéu, hodc mot
phan di liéu sang dinh dang Shapefile bang cach la trong 6 Expression c6 thé viét dicu
kién d¢€ lua chon doi tugng can chuyén doi.

- Nhép OK dé tién hanh chuyén dit liéu.
Cdch 3: Str dung chtc ning Quick Import & chuyén doi

- Mot cach nita dé chuyén d(éi dit liéu tir dinh dang Mapinfo sang ArcGis la sir dung
cong cu Quick Import theo duong dan Data Interoperability Tools/Quick Import:

- Nhép chudt trai vao, hop thoai Specify Input Data hién ra:

- Tiép tuc nhép chudt trai vao nit & muc Format va chon dinh dang Mapinfo
(*.tab), va nhap chudt trai vao nat OK.

- Nhin OK tiép tuc vao nut & muc Dataset, chon dudng dan dén 16p dir liéu
hientrangsudungdat.tab

- Nhép chudt trai vao & muc Coordinate System d¢ chon hé toa do 1a UTM WGS
1984 Zone 48N va nhap OK.

- O muc Output Staging Geodatabase chon duong dan dau ra va dat tén file la
hientrangsudungdat.gdb. Nhap OK d€ chuyén doi.

Cdch 4: Chuyén d6i dinh dang truc tiép trén TOC bang cong cu Export Data:

- Trong Table of Contents (TOC) nhan phai chudt vao 16p Mapinfo
hientrangsudungdat.tab, chon Data/Export Data.

- Hop thoai Export Data hién ra, chon duong dan dﬁy ra va dat tén shapefile dau ra
1a hientrangsudungdat.shp. Nhap OK dé thyc hién chuyén doi.

6.3.3.2. Chuyén doi hé toa do
s Tu UTM WGS84 sang VN2000
Xay dung cong thirc chuyén doi giita 2 hé toa d6 WGS84 va VN2000:

- S dung cong cu Create custom geographic transformation trong
ArcToolbox/Data management Tools.

- Dién 7 tham s chuyén doi theo quy dinh ctia Bo Tai nguyén va Moi trudong di
ban hanh:

+Tham s6 dich chuyén géc toa do:
-191,90441429 m;
-39,30318279 m;
-111,45032835 m.

+ Goc xoay truc toa do:
-0,009288367;
-0,01975479”,
-0,00427372”.

+ Heé s ty 1é chiéu dai:
k=1,000000252906278.

- Nhép OK dé thiét lap cong thirc chuyén doi.
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% Chuyén dbi hé toa ¢ UTM WGS84 sang hé VN2000

- Sir dung cong cu Project trong ArcToolbox theo dudng dan Data Management
tools/Projection and Transformations/Feature.

. - Hop thoai Project m6 ra, chon 16p dit li€u hientrangsudungdat.shp va cac thong s6
can thiét dé chuyén doi.
- Nhép OK dé thyc hién chuyén doi.
6.3.3.3. Chuyén déi dinh dang dit liéu MicroStation (*.dgn).
¢ Doc dir liéu Microstation trong ArcMap
- Cach 1: Poc toan bd ndi dung cua file: Nha‘ip chuot trai vao nit Add Data, chon

duong dan dén file 16b_dc.dgn va chon Agid thi toan bd dir li€u & cac dinh dang Point,
Polygon, Annotation, MultiPatch s¢ dugc hién thi trong ArcMap.

- Cach 2: Poc ri’éng mdt dinh dang; Néu muén chi cl}on mdt dinh dang nhat dinh dé
thém vao ArcMap thi nhap dap chudt trai vao file 160 _dc.dgn dé chon dinh dang do.

7 Ciing giéng nhu di liéu Mapinfo, dir liéu Microstation dugc dua vao ArcMap chi
deé doc (read-only), khong thé chinh stra dugc. D¢ chinh stra dugc can chuyén né sang dinh
dang Shapefile hodc Geodatabase.

- M6 bang thudc tinh cua file “16b_dc.dgn Point” dé xem céc thong tin luu trit
trong bang.

C6 rat nhiéu trudng thudc tinh trong bang, tuy nhién chi can luu y nhitng trudng
thudc tinh sau: Shape, Level, RefName.

% Chuyén d6i 16p dan cu sang dinh dang Shapefile :

- Pé chuyén dbi dir liéu 16p dan cu tir dinh dang cta Microstation sang dinh dang
Shapefile, sir dung cong cu Feature Class to Feature Class theo duong dan Conversion
Tools/To Geodatabase/Feature Class. Cong cu nay cho phép thuc hién chon cac dbi tuong
mudn chuyén doi sang Shapefile.

- Hop cong cu Feature Class to Feature Class hién ra, chon cac thong s6. Néu chuyén
ddi toan bd dir liu sang ArGIS thi & Expression dé trong, néu chi chuyén doi mot phan thi
trong 0 Expression viét dicu kién de Iua chon cac doi tuong dugce chuyén doi.

- Nhap OK dé thyc hién chuyén doi.

Viéc chuyén d6i hé toa do cho dir liéu tir Microstation sang dang Shapefile ciing
tuong tu nhu phan trén.

6.4. Thiét 1ap m6 hinh s6 dd cao
6.4.1. Lam quen vdi mo-dun mo rong Spatial Analyst
6.4.1.1. Hién thi thanh céng cu Spatial Analyst

Khoi dong phan mém ArcMap. Trén thuc don Menu vao: Customize/Toolbars/
Spatial Analyst.

Layer: | J
Hinh 6.41. Hop thoai Spatial Analyst
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7 Trén thyc don Menu vao: Customize/Extentions danh dau tich vao Spatial Analyst
deé 1am vi¢c véi Spatial Analyst. Nhap Close

. Extensions |i|éj

Select the estensions you want to use.

Geostatistical Analyst
Maplex

Metwor Anahst
Publisher
Schematics

Spatial Analyst
Tracking Analyst

00o000oo[

Description:

3D Analyst 10.0
Copyright ©1553-2010 ESRI Inc. All Rights Reserved

Prowides tools for suface modeling and 30 visualization.

About Extensions l Close I

Hinh 6.42. Hop thogi Extensions
6.4.1.2. Sur dung bo cong cu Spatial Analyst trong ArcToolbox
a. Chiec nang tinh toan khodng cach (Distance)

C6 2 cach dé thyc hién phan tich, tinh toan khoang cach trong ArcGIS Spatial
Analyst: str dung tinh toan khoang cach theo hé toa do Bé Cac, tinh toan khoang cach dua
theo gia tri va ca trong so.

Tinh toan khoang cach theo hé toa d6 Dé cac: Cho phép do khoang cach tir mdi cell
td1 doi twong gan nhat (vi dy, tinh toan khoang cach gan nhat tr 1 bénh vién téi 1 khu dan
cu).

- Tinh toan khoang cach dua theo gia tri va trong s6: Két hop khoang cach tir 1 d6i
tuong toi 1 doi tuqng’khéc ’cé st dung trong sO tinh toan. Vi du: Tréo 1én 1 ngon nui c6 thé
la quang dudng di ngan nhat nhung néu di theo dudng vong s& nhanh hon.

b. Chirc nang tinh mdt do (Density)

Chure nang tinh toan mét d6 (Density) trong phan tich raster twong tw voi chirc ndng
buffer trong phan tich vertor. Trong d6 mdi 1 diém gia tri (pixel value) s& dugc mo rong ra
theo hinh tron ¢6 ban kinh chinh la gid tri va nguoi st dung nhép vao, con tdm chinh la

pixel d6. Vi du, sir dung chirc nang nay dé tinh toan dan s6 trong mot thi trdn va sy phan
b6 ctia dan cu trong thi tran.

¢. Chure nang noi suy (Interpolate)

Chirc nang nay da dugc trinh bay cu thé trong tinh toan tao ra 1 bé mat lién tuc dua
trén cac diém gia tri dau vao. Bé mat lién tuc nay thuong bi€u dien gia tri d¢ cao (DEM)
hoac cé thé 1a mat @6 dan so, mirc d§ 6 nhicm...

Chtic nang ndi suy trong Spatial Analyst gom c6 chirc ning véi cac thuat toan khac
nhau (duogc trinh bay chi tiét trong Chuong 4):

- Noi suy IDW: Noi suy bé mat tir cac diém gia tri sir dung trong s khoang cach.
Phuong phap nay dua trén sy danh gid gia tri pixel bang gia tri trung binh cua dieém dir liu
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mau trong cac vung lan can. Cac diém & gan s€ dugc tinh toan gia tri cao hon cac diém &
Xa.

- No6i suy Kriging: NO6i suy Kriging la phuong hap ndi suy st dung thuat toan
thong ké phuc tap. N6 str dung ca tinh toan khoang cach theo trong s6 va ca su tinh toan
thong ké trong khong gian. Pé hiéu rd vé thuat toan cta chirc nang nay doi hoi nguoi dung
phai co kién thirc vé linh vuc théng ké. Pay ciing 1a phuong phap ndi suy c6 do chinh xéac
cao hon va dang tin cay hon so v6i IDW.

- Noi suy Spline: La phuong phap ndi suy udc luong gia tri st dung chirc nang tinh
toan dua trén do cong bé mat nho nhat. Phuong phép nay thuong lam tron bé mat nén do
chinh x4c khong cao nhu 2 phuong phap ndi suy trén.

d. Chikc ndng phan tich bé mdt dia hinh (Surface)

Day la chtc ning tinh todn bé mit dya trén mo hinh DEM di dugc tao tir két qua
ndi suy trudce do.

Phén tich bé mit gdm c6 cac chirc ning: Tinh toan ban d6 huéng doc (aspect), tao
duong dong muc (contour), to bong dia hinh (hillshape), 1ap ban d6 do dbc (slope), tinh
toan su thay doi bé mit dia hinh (cut/fill) va lap ban dd tam nhin tir céc vi tri quan sat cho
trudc (Viewshed).

e. Chure nang phan loai lai (Reclassify)

Chure ning nay cho phép bién mot moé hinh bé mat lién tuc (DEM) thanh mot bé
mat m6i duge phén chia theo cac khoang gia tri. Chirc nang nay rat hiru ich dic biét 1a
trong qua trinh phan tich chong xép ban do. Vi du: Chuyen mo hinh DEM khu vuc Vuon
qudc gia Bach M4, tinh Thira Thién Hué thanh ban db cic mirc d6 cao véi cac khoang gia
tri: tir 0-25 mét, tir 25-50 mét, tr 50-100 mét va >100 mét.

f. Chitc nang tinh todn, chong xép raster (Raster Calculator)

Chtic ning nay cho phép chong xép nhiéu 6 vudng ¢ cung vi tri dé tinh toan tim ra
gia tri cho tung pixel. Trong qua trinh tinh toan c6 thé sir dung ca trong so dé tinh. Vi du:
Chong xép ban do do doc, ban do dd cao, ban do hién trang st dung dat dé tim ra nhiing
vung dat thuén lgi cho xay dung cong trinh Trung tdm thé thao ctia tinh. Ngoai ra chuc
nang nay con cho phép ngudi dung tinh toan, phan loai lai gia tri cua tung 6 vudng trong
anh raster dua theo nhiing tiéu chi, diéu kién cho trude.

g. Chirc nang tinh todan Raster (Math)

Tinh toan lai gia tri cua ting pixel trén ban d6 Raster. Cac phép tinh toan bao gom:
cOng, trir, nhan, chia, so sanh, sin, cos, cac toan tir Boolean...

h. Chirc ndng cdt anh Raster (Extraction)

Cit mot hodc nhiéu anh raster theo mot pham vi nhat dinh: Cét anh raster theo hinh
tron, chit nhét, polygon hodc cat anh raster theo pham vi can nghién cttu (vi du nhu cat anh
DEM theo duong ranh gidi cua mot tinh/huyén/xa).

6.4.1.3. Pdt cdc tham sé Spatial Analyst

Khi str dung bat ky chirc nang, cong cu phén tich nao trén ArcToolbox ciing déu
cho phép nguoi dung thiét 1dp moi truong tuy chon trg giap cho qua trinh phén tich, dat
cac thong so6 mac dinh (default).

Trong truong hop qua trinh phén tich can chon mot khu vuc nghién ctru va chi
phan tich, chong xép dir liéu trong ving dé thi viéc thiét 1ap thong s6 pham vi ving phan
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tich 1a rat quan trong. D€ chon pham vi ving can nghién ctu, nguoi dung can phai nhap
chuot trai vao muc Environments (xuat hi¢n & tat ca cac cong cu trong ArcToolbox).

Hop thoai Environment Settings xuat hién. Di chuyén chudt dén muc Raster
Analysis va nhap chudt trai vao muc nay.

“£% Environment Settings lé,l
¥ Geodatabase Advanced =
¥ Fields

¥ Random Numbers
¥ Cartography
¥ Coverage

# Raster Analysis
Cell Size

Maximum of Inputs 'I @l

Mask

iy

¥ Raster Storage
¥ Geostatistical Analysis
¥ Terrain Dataset

¥ TIN =

[ Ok I | Cancel | | Show Help ==

Hinh 6.43. Hop thoai Environment Settings

Nhap chudt trai vao muc Mask dé chon ranh gigi viung can nghién ctru.

# Raster Analysis
Cell Size

Maximum of Inputs - | |@

Mask
RANHGICI_BACHMA [E;‘

Hinh 6.44. Hop thoai Raster Analyis
Nhap OK dé chap nhan thiét 1ap pham vi viing nghién ctru.

6.4.2. Xur Iy va phdn tich (bé mat) dia hinh
6.4.2.1. Tao mé hinh sé dé cao (DEM) duoi dang Raster

Dir liéu dung cho phan thyc hanh xir Iy va phan tich dia hinh duoc 1y tir rirng Bach
Ma. Puong dan dén folder chua dit liéu .../Bach Mal/...

- Khoi dong phan mém ArcMap chon My Templates/ Blank Map.

- Thém vao ban do 16p dit liéu elevation.shp va 16p dit liéu forestype.shp trong
folder 'Bach Ma'.

- Trén ArcMap vao menu chon File/Save d¢ luu ban d6 véi tén "Phan_tich
raster.mxd".
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- Trén ArcToolbox m¢ cong cu phan tich n6i suy IDW theo duong dan Spatial
Analyst Tool/ Interpolation/ IDW. (IDW viét tat ctia tu Inverse Distance Weighted).

ArcToolbox |E

=& Spatial Analyst Tools =
+_,%3 Conditional
- B Density
(- Distance
[#1-8 Extraction
-8 Generalization
-:E'l--%: Groundwater
(-8 Hydrology
=85 Interpolation

..... b ing
..... #.. Natural Neighbor

k)
..... -~ ' Sphne

m

.. = Spline with Barriers
----- % 1opo to Raster
----- #., Topo to Raster by File

k)
----- -, w Trend

-8 Local

[+-8m Map Algebra

| :'!--& Math =
Hinh 6.45. Thanh cong cu IDW trén Arc Toolbox

Hop thoai IDW xuét hién, nhép cac thong sb:

o Muc Input point features: Chon 16p Bach Ma.

o Muc Z value field: Chon truong DOCAO.

o Power: 2 (mac dinh).

o Search Radius Type: Chon Variable.

o Search Radius Settings: Number of points: 12 (médc dinh).

o Muc Output Raster: Chon thu muc luu dit liéu va dat tén 16p dit liéu 1a DEM.
o Muc Output cell size (optional); Chon kich c& cell 1a 5.

- Méc dinh cta cdc cong cu ndi suy 1a vung ndi suy theo pham vi hinh chir nhat. Do
do dé két qua ndi suy md hinh DEM theo diing pham vi dudng ranh gidi rimg Bach Ma thi
can phai thiet 1ap mat na (mask) cho vuing ndi suy.

- Trén hop cong cu IDW nhap chudt trai vao nat Environments.

- Hop ’thoai Environments Settings h’ién ra, nhép chudt trai vao Raster Analyst. O
muc Mask nhap chuét trai vao miii t€n s6 xudng va chon Bach Ma:

- Nhap OK dé chap nhén viéc thiét 1ap. Nhap OK dé chay chuong trinh, ArcMap s&
tao ra mot 16p Raster c¢o tén DEM. Day chinh la m6 hinh s6 d¢ cao (DEM) cta khu vyc
vuon quoc gia Bach Ma, tinh Thura Thién Hue.

- Chu y: Khi chon Output cell size cang nho thi dir liéu noi suy DEM cang chinh
xdc va khi phan tich véi cac lop dir liéu khac thi cac [0p dir liéu nay phdi co cung mot cell
size.
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6.4.2.2. Vé dwong binh do

- Trong ArcToolbox, trén thanh cong cu Spatial Analyst nhip chudt trai chon cong
cu Contour theo duong dan Spatial Analyst Tool/Surface Analysis/ Contour

- Hop thoai Contour hién ra, nhap cac thong so:
Muc Input raster: Chon DEM.
Muc Contour definition: Contour interval: 1.
Muc Output features: Chon thu muc luu dit li€u va dét tén BinhDo.shp.
- Nhap OK. Khi d6 nhan duoc két qua:
6.4.2.3. Hién thi gia tri dieong binh do
- Tét 16p dit liéu DEM.
Nhap chudt phai vao layer Contour trong TOC va chon Properties.

- Vao thé Labels va danh dau vao muc Label Feature in this layer. Muc Label Field
chon truong CONTOUR. Tao nhan cho 16p BinhDo.shp theo truong Contour, phong chir
la Arial 8. Tich vao Label feature in this layer 101 chon cac tham s6 nhu hinh dudi:

- Nhap OK, phéng to 1 khu vuc bat ky dé xem dudng binh do.
6.4.2.4. Ldp ban do do doc

-Trong ArcToolbox, trén thanh cong cu Spatial Analyst nhip chudt trai chon cong
cu Slope theo duong dan Spatial Analyst Tools/Surface/Slope.

ArcToolbox P
.+%1 Map Algebra
- Math

j—,%ﬂ Multivariate
'ZE"--& Meighborhood
-y Owverlay

‘%: Raster Creation
j—,%: Reclass

+-%: Solar Radiation
:i;--%: Surface

----- - o, Aspect
--"\._ Contour

..... #%.. Contour List

13

----- - » Contour with Barriers
----- -~ o Curvature
-#, Cut Fill

m

----- -~ w Observer Points

----- ‘% Slope

- #e, Viewshed

- Mg Fonal et

Hinh 6.46. Thanh cong cu slope trén Arc Toolbox
- Hop thoai Slope hién ra, nhap cac thong sb:
+Muc Input raster: Chon elevationgrid.

+ Muc Output raster: Chon thu muc va luu dit liéu véi tén
BANDODODOC.

+ Muc Output measurement: Chon Degree.
+ Z factor: 1 (mac dinh).
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f ﬁ% Slope | = = = |w

Input raster

E:{THUC HANH ARCVIEW \co phuong'\Elevation'\elevatongrid
-
1

Cwtput raster
C:\UsershadminiDocuments WArcGIS \Default. gdb \BAMDODODOC

DEGREE
Z factor {optional)

[ oK | [ cancel | [Envirorments... | [ ShowHelp == |

Hinh 6.47. Hop thogi Slope
- Nhép OK dé chay chwong trinh (ArcMap tao ra 16p Raster c6 tén (BanDoDoDoc)

File Edt View Isot Sckcion Geoprocessng  Customize Wiindows  Help

Dads i 2ax |2 & - EEEROR v,
QANQIZ e E-T Q7 FSIRES TEE s bSO ELE /R ERFRAIATR R EEI -([Eeabs
= x 'E
3
[@a| 2 u o n J.v
TOH102679 1778478213 Unknown Units

Hinh 6.48. Ban do do doc
6.4.2.5. Tao bé mdt hillshade

Tao bong mo tr mot bé mat raster bang cach xem xét goc do chiéu sang va bong
cua cac vat thé.

- Trong ArcToolBox, chon cong cu Hillshade theo duong dan Spatial Analyst
Tools /Surface/Hillshade.
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ArcToolbox
% IMap Algebra
& Math

-85 Multivariate
Elﬁ Meighborhood
By Overlay

# Raster Creation
r-B Reclass

El& Solar Radiation
E% Surface

‘{% Aspect
‘{ﬁ Contour =

"'% Contour List
% Contour with Barriers
-, Curvature

%, CutFill
-~

'ﬂ—% Observer Points

"'-% Slope LS

7%, Viewshed
(-8 Zonal i

»

Hinh 6.49. Thanh cong cu Hillshade trén Arc Toolbox
- Hop thoai Hillshade xuat hién, lua chon cac thong s6 nhu sau:
o Muc Input raster: chon elevationgrid.
o Muc Output raster: chon dudng dan va dt tén file 1a hillshade.
o Céc muc con lai @& mic dinh (hoac tuy chon).

- Nhip OK dé qua trinh dwoc thyc hién. San phidm thu dugc s& hién thi nhu dudi day:

Fe Edit View Bmhﬂmksﬁdncbnﬂ Geoprocessing  Customize  Windows  Help

DRSS Lagx 2r s - HEFESO N,

BAHQN s B-Fin (@7 EZI NS TIRE Eo-| » 5l o - F N lFpRanca ER e - ([EEaby
Tabie Of Contents X

Lymees S| [Bojees & |

B0 - 1335221456
1395221457 - 218232585
[ 319233586 - 36.70505675
[136.70505677 - 41 35664363
41 85664363 - 45720133385
457233387 - 4851077677
[ 48.51077675 - 51.7305185
[ 51.73051861 - 54.73361096

@E [ R L) v

8I7371.774 1778980.044 Unknown Units

Hinh 6.50. Ban do Hillshade
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6.4.3. Xui ly dir licu Raster voi Spatial Analyst
6.4.3.1. Phdn nguong cho cdc logi hinh dé déc

- Viéc phan ngudng cho cac loai hinh d6 déc co tbé thay (if)i 0 cac cap d6 doc khac
nhau tuy thudc vao muc dich st dung, chang han c6 thé phan cap d6 doc theo muc dich
1am nghiép: < 3°, 3-8°, 8-129, 12-15°, 15-259, 25-35°, >350

- Trén thanh cong cu Spatial Analyst vao Spatial Analyst Tools/Reclass/Reclassify.
- Trén man hinh hién ra hop thoai Reclassify, nhap cac thong sb:

oMuc Input rater: Chon dit li¢u raster Slopegrid.

oMuc Reclass field: mac dinh.

oMuc Output raster: Chon duong dan dau ra va dit tén file 1a “Relass_slop3”.

#.. Reclassify = =] =
-
Input raster — -
| EATHUC HANH ARCVIEW \co phuong\Slepe\slopegrid B =]
Redass field
WALUE -
Redassification
Old values New values -
: : -
5y 3 nigue =
34 4
4-5 s Add Entry
5-6 6
E-7 7 [Delete Entries
NoData NoData il
Load... Save... Reverse New Values | | Predsion... I
Qutput raster =
C\Users\Admin'DocumentsWArcGIS \Default.gdb\Redass_slop3
[ oK ] [ Cancel ] [Environments... ] [ Show Help == J

Hinh 6.51. Hop thoai reclassify

- Nhép chuot trai vao nut Classify, hdp thoai Classification hién ra, chon lai phan
ngudng (Classes) 1a 7.

Classification |i|$
Classification Classification Statistics
Method: Manual - ] Count: 45564
Classes: 74 Mimimum: 1
a Maximum: 7
Hatt bbasen Sum: 239944
| Exclusion ... | I Sampling ... ] Mean: 5.142258
Standard Deviation: 1.477997
Columns: 00 = [T Show Std. Dev, [ show Mean
Break Values Yo
15000— ; i ; ; i ; P EEE—
— o Lol - =] w r— 1
2
3
4
10000— 5
)
7
5000—
O T T 1 oK
1 25 4 55
|| snap breaks to data values | Cancel

Hinh 5.52. Hop thoai Classification
- Nhép OK dé chap nhan thiét 1ap. Nhap OK dé chay chuong trinh:
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File

Ogdsa Bxocid- - EEEwOEg
QANQ XK € -k @/E 2 RES TEL wm-[Fn ] o 8- 50 RIncRER e - Eeakl

Teble Of Contents L3 -

G 8BE

Edit View Bockmarks Inset Selection Geoprocessing Customize Windows Help

[upieas §lf| [Dowmeo |

H1
m:
s
m
H5
ms
-

11 slope BM
O- 0143136
016313622 - 0361607294
0361607294 - 054241008
054241094 - 0.720788072
0730748072 - 0 92661859
[ 0.92661869 - 1.093505366
11 092355367 - 1750558557
1250558558 - 146429174
I LA55429175 - 1971038747

m

|[@eiew 4| A '

829332185 177988208 Unknown Units.

Hinh 6.53. Ban do phin nguéng dg doc
- Nhép thudc tinh cho layer Relass slope3.

1 1
1-2 pd
-3 3
3-4 4
4-5 5
5-6 6
6-T T
MNoData MNoData

Hinh 6.54. Cic ngudng gid tri d¢ doc

- Nhu ¢ hop thoai Reclassify da c6 quy udc:
- M¢é bang thudc tinh cta layer 'Relass slop3’. Tao moi truong dir li€u véi tén

LOAI DODOC dinh dang Text.

Add Field [ =S
MName: LOAI_DODOC
Type: [T&_:d‘. = ]

Field Properties

Alias

Adlowe NULL Walues res
Default Value

Length 50

[ ok ][ GCancel |

Hinh 6.55. Hop thoai Add Field
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- Trén thanh cong cu Editor chon Editing/Start Editing hop thoai Start Editing hién
ra, chon duong dan c6 chua file ‘Relass slop3.shp’.

Start Editing |2 i

-

This map contains data from more than one database or folder,
Flease choose the layer or workspace to edit.

a > elevation
3 © forestype

|:] S 2VAT Redass slop3

Source Type

|j Ci\Users\Admin\Documents\arcGIS \Default....  File Geodatabase

| d E:{THUC HANH ARCVIEW\co phuong'bachm... Shapefies / dBase Files
| 4 E:\THUC HANH ARCVIEW\co phuong'\Elevation Shapefiles / dBase Files

|  About Editing and Workspaces | [ ok ][ concel |

Hinh 6.56. Hop thoai Start Editing

Lan luot nhap gia tri cho truong dit liéu LOAL DODOC theo trudng cac gia tri twong
ung.

Table

EEEECCEEE

Reclass slop2

OBJECTID* | Value | Count | LOAI_DODOC
1524 [0-3

1371 (3-8

1342 |8-12

11726 | 12-15

&157 | 15-25
13645 (25-35

8709 =35

BN s [ L2 P2 | =

4

= eh| | | b=

= | £h

Hinh 6.57. Giao dién nhdp gia tri cho truong dir liéu do déc

Trén thanh cong cu Editor vao Editor/Save Edit dé luu qua trinh chinh stra, nhap
thudc tinh. Vao Editor/Stop Editing dé dung chinh stra.

6.4.3.2. Tao ban d6 dé cao véi chire ning Reclassify
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- Trong ArcToolbox, chon cong cu Reclassify theo dudng dan Spatial Analyst
Tools/Reclass/ Reclassify.

- Trén man hinh hién ra hop thoai Reclassify. Muc Input raster chon elevationgrid.
Muc Output raster chon duong dan dau ra va dit tén file 1a "BanDoDoCao".

‘th Reclassify = | =
Input raster e
IE:‘-.THUC HAMH ARCVIEW co phucong'\Elevation\ elevationgrid ;i B
Redass field
VALUE -
Redassification
Old values Hew values - I:I
100 1 |:| CIESSI'FY. e
o = =
300 - 30 3 i =
300 - 500 4
500 - 700 5 Add Entry
T00 - 800 6
300 - 1000 T Delete Entries
1000 - 1200 =3 2L
[Load... ] [ Save... I lF‘.euerse Mew 'v'alues] [ Predision... I
Output raster =
C:\Users\Admin\Documents\WarcGIS \Default.gdb\EanDoDoCao
L Ok ] | Cancel I [Erwironments... ] I Show Help == I

Hinh 6.58. Hop thoai Reclassify do cao

- Nh?ip chudt trai vao nut Classify. Hop thoai Classification hién ra, Muc Classes
chon 10. Muc Break Values nhap cac gia tri: 100, 200, 300, 400, 500, 700, 800, 900, 1100,
1200.

- Nhﬁp OK 2 14n, nhan duoc két qua:

- M¢ bang thudc tinh cua layer ‘BanDoDoCao’. Tao méi truong dir li¢u voi tén:
LOAI DCAO dinh dang Text.

Add Field |2 ||

Name: LOAI_DOCAD
Type: [Text ,I
Field Properties
Alias
Aldlows MULL Walues Yes
Default Walue
Length 50

s [

Hinh 6.59. Hop thoai Add field
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- Nhap gia tri thudc tinh cho trudng nay twong tu nhu ban dd d6 dic.

OBJECTID* | Value | Count LOAI_DOCAD
8572 | 0-100
6454 | 100 - 200
6042 | 200 - 300
8823 | 300 - 400
3598 | 400 - 500
5648 | 500-700
1855 | 700 - 800
1881 | 800 - 1000
437 | 1000 - 1200
311 | 1200 - 1500

S| | 0| | T |0 P =
S| | 0| | T |0 P =

-
—
—_

Hinh 6.60. Giao dién nhdp gia tri thudc tinh cho truong LOAI DOCAO (d¢ cao)
6.4.3.3 Chuyén doi di liéu vector vé dang raster
- Thém vao ArcMap 16p dit li¢u elevation.shp.

- Trong ArcToolbox chon cong cu Feature To Raster theo dudng dan Conversion
Tools/To Raster/ Features to Raster.

ArcToolbox @

-8y From KML )
G- From Raster

-8 From WFS

-8 Metadata 1
& To CAD

G- To Collada

G- 8 To Coverage

4 & To dBASE

(-8 To Geodatabase

i B To kML

-8 To Raster

..... #\, ASCI to Raster
..... L “, DEM to Raster

----- Bt e
..... A v, Float to Raster

..... o y, Point to Raster

..... *, %, Polygon to Raster

m

----- - %, Polyline to Raster
..... 5" Raster To Other Format (multiple)
- B To Shapefile =

Hinh 6.61. Hop thoai cong cu Feature to Raster

- Hop thoai Features to Raster hién ra, nhap cac thong sb
o Muc Input features: elevation.

o Muc Field: chon truong elevation.

o Muc Output cell size: 100.

o  Muc Output raster: chon duong dan dau ra va dat tén file 1a elevation_raster.
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[

x‘h Feature to Raster | = | = EE_l

Input features

I elevation LI

Quiput raster
C:\Weers\Admin'\Documenis \ArcGIS Default. gdb\elevation_raster
Output cell size {optional)

100

| ok || cancel |[environments... | [ Showtep >>

Hinh 6.62. Hop thoai Feature to Raster
- Nhép OK nhan duoc két qua:

File FEdt View Bockmare Insett Selection Geoprocessing Cuctomize  Windows  Help
OgE& LBx 20 & -LHEFEROF.
QaNQL ¢ B-O k0 7EZINESDIBG R v Nl Al A i I -EEab)
ax
Eelzn ¢ n ,r'
8264255625 17784288 Undknown Units

Hinh 6.63. Ban do dé cao
6.4.4 Hién thi va ldp bin dé Raster
6.4.4.1. Hién thi va truy van dir liéu raster

- Thém vao ban d6 16p dir litu BANDODODOC di tao & trén.
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- Hién thi dong thoi ca 2 layer ‘elevation’ va "BANDODODOC".

- Nhap dup chugt trai vao layer "BANDODODOC", vao muc Display. Trong muc
Transparency g0 gia tri 30% va nhap OK. Luc nay trén ban do s€ nhin dugc dong thoi ca
su dung dat va ban d6 to6 bong dia hinh.

[ Untitled - ArcMap - Ardinka ) 2

File Edt View Bookmars Insert Selection Geoprocessing Customize Windows Help
be@s Bxioe|dbr M EEEEO Iy

RAHQ K« H-T 8O Bo2 TIE, we | [ 22ARBED BAEE -

T x

|
[=R=.§ 82NDODODOC|
Value

High: 54735

Low:0

= B devation rester
Wi
L=
B
D
50
M50
-
| Ll
o
LM
Hie
L
W13
100
EL50

L

782376114 1780082532 Unknown Units.

Hinh 6.64. Ban d6 d¢ déc va ban d6 dé cao
- Nhip chudt phai vao layer elevation va chon Open Attribute Table d& xem thong
tin thudc tinh.
- Tt bang thudc tinh. Xem thong tin vé mot manh dit bat ky trén ban do bang cach
sir dung cong cu Identify trén thanh céng cu Tools. Dung cong cu nay va nhap chudt trai
vao 1 viing dét bat ky trén ban d6 xem thong tin thudc tinh di kém véi no:

Table

=l - F- | B iy (0 @ X

elevation_raster

OBJECTID = Value Count

» 1 100 5572
e 200 5454
3 300 5042
e 400 5152
5 500 4676
] s00 39596
F Foo 3459
& 200 2489
9 S00 1855

10 1000 1187
11 1100 654
12 1200 437
13 1300 287
14 1400 194
15 1500 30

Hinh 6.65. Bdng thudc tinh cua l6p do cao
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Identify =)

Identify from: < Top-most layer> s

= BANDODODOC
- 29,205933

E3[N|

Location:  794,403.357 1,797,421.663 Unknown Units

Field Value

Stretched value 170
Pixel value 29.205933

< |

Identified 1 feature

Hinh 6.66. Hop thoai Identify

- Hién thj ban d6 BANDODODOC: Nhap dip chudt trai vao layer
"BANDODODOC". Vao thé Symbology. Chon ché dd hién thi Stretched va chon dai mau

hién thi.

Layer Properties Iilg
| General I Source I Extent I Display| Symbology |
Show: istretch values along a color ramp
Unigue Values |
Classified
=
Discrete Color b
Color Value  Label
I 54.735
0 Low:o 3
Gt -
|| Display Backaround Value: | ] | &
[7] Use hillshade effect z[1 1 Display NoData as(_—]|+]
Stretch
Type: lsmn_dard Deviations. 'l [ Histograms ]
n: 2 [T trwvert
[7] Apply Gamma Stretch: [ 1I £l
[ ok || Gancst || Appiy

Hinh 6.67. Thiét lap ché dé hién thi cho ban do do doc trén hop thoai Layer Properties
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- Nhép OK, luc nay ban &6 BANDODODOC sé& duoc thé hién trén ban db véi dai
mau lién tuc.

B et A
Fle Edit View Bookmarks Inset Selection Geoprocessing Customize Windows Help
DBES + SR x |9~ id- | EERET F,
+ -0 K@ E RS T By e gias W Teas,
2 x -

|Usiess 8If| [Bowien &)

Iz
| High: 473%

Low:0

= [ elevation, raster
[
=m
e
W
s
It
mm
e
| ki
mL0
EL0
W10
W1
| SR
L1500

Eeleu = G
TTE162181 LTTB4TBE13 Uniknown Urits

Hinh 6.68. Ban do do doc thé hién theo dai mau lién tuc

- Bémit dia hinh lic ndy dugc hién thi lién tyc theo dai mau. Tuy nhién dé hién thj
bé mat dia hinh dep hon, dé hinh dung hon thi can hién thi ca bong dia hinh (hillshape).
- Nhép dap chudt trai vao layer "BANDODODOC" va viao muc Symbology. Panh

ddu 'v' vao muc Use hillshape effect. Nhap OK, lic nay bé mit dia hinh BANDODODOC
s€ duoc hién thi r6 nét hon.

Layer Properties B [
| General | Source | Extent | Display | Symbology |
Show: retch values along a color ramp
Classified
Stretched B
Discrete Color
o o Lo =
I 54.7356  High : 54.7355
o Low : 0 T
corrae: T C ose—
[~] Display Background Value: [ o | asm |8
Use hillshade effect FETE Display NoData as|[_]| -]
Stretch
Type: | Standard Deviations »| [ Histograms |
s 2 [ tnwert
] apply Gamma Stretch: | 1_! il
Lok | [ Cancel ] [ Apply

Hinh 6.69. Hop thoai Layer Properties
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- Ngoai ra trong muc Type con c6 cac tuy chon cho phep ngudi dung hién thi bé
mit BANDODODOC theo mot s6 mé hinh toan hoc da duoc thiét ké san.

6.5. Cac chirc niing truy van va chong xép dir liéu trong ArcGIS
6.5.1. Cdc chirc ning truy vin khong gian trong ARC GIS

Pé biét thong tin vé dir liéu ctia ddi tuong co thé sir dung hai cach tra ciru: Str dung
cong cu Identify /hodc tra cuu bang thudc tinh (Attribute table).

6.5.1.1. Sur dung cong cu Identify

Trén thanh cong cu Tools nhap vao cong cu Identify/nhap chudt vao ddi twong can
tra ctru thong tin (d6i tugng bat ky).

Cira sO Identify hién ra:

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

oo W AERET =y

- LN (@B T B o s 42 i B g
Idertify |5 3

Merafy fore [ <Top-most layers =

farestype
S0MG
g

¥
eon gl [Boimma

Locabor: 796,394,564 1,795,116, 177 Unkrown Units

Fieid

FID

Shape

o

e
NAME TYPE
AREA 8
™

HAME
BRER M

Ve

1
Polygon
254

il
Snghd
140,55
44,0554
SONG
1902704

Identified 2 festures

M@e| =

822131 663 178606203 Unknown Units

Hinh 6.70. Cita s6 Identify

Cira sO Identify nay s€ cho biét cac thong tin cia dbi twong trong 10p dit licu
(Phuongxa.shp) trén ban do.

- Trudng Field: Cho biét thong tin vé truong thudc tinh cua dbi tuong.
- Trudng Value: Cho biét thong tin gia tri ciia ddi tuong.
6.5.1.2. Tra ciru bang bang thudc tinh

‘ DPé mo bang dur liéu thudce tinh tmg v61 mot 16p dir licu, nhap chudt phai vao 16p
can mo trong TOC r6i chon Open Attribute Table.

Sau khi mé bang dir liéu thudc tinh ciia 16p dit liéu thi viéc tim kiém, truy van, két
xuat dit li€u, lya chon do6i tugng... trén ban do dua theo cac di¢u kié€n khac nhau s¢ dugc
thue hién.

6.5.2 Cdc lénh truy vin (Query) co sé dit ligu

ArcGIS ¢6 mot sO cong cu dé khai thac cac thong tin: cong cu Identify dé xem
thong tin truy van (Query) Select By Attributes (truy van theo thudc tinh) va Select By
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Location d6i tuong, cong cu truy (truy van theo khong gian) dé tim cac d6i tugng thoa man
mot hay nhiéu di€u kién nao do.

Mot 1énh truy vin don gian bao gém tén truong, toan tir va gia tri. Cac 1énh truy
van don gian c6 the két hop véi nhau dé tao thanh céac 1é€nh phtic tap.

6.5.2.1 Lénh truy van CSDL theo thudc tinh

Pé lam viéc v4i cong cu truy van theo thudc tinh Select By Attributes: Tix thanh
cong cu menu chon Selection/Select By Attributes. HOp thoai Select By Attributes xuat
hién:

Trong do:

- Layer: Cho phép lya chon 16p dit liéu can truy van.

- Method: Cho phép lua chon theo 4 ché do khac nhau: P& mo ta timg ché d hay
hinh dung nguoi dung da chon 2 doi tuong 1a A va B, khi do:

+ Create new selection: Chon hoan toan méi cac dbi tuong, khong quan tim dén
céc dbi twong d6 di dugc lwa chon hay chua. Trong vi du nay, néu bam vao C ma khong
chon A, B thi C s€ dugc chon, A va B khong dugce lya chon nira.

+ Add to current selection: Chon thém cac d6i tugng méi vao tap cac dbi tuong da
duoc lua chon trudc do. Trong vi du nay, néu bam vao C thi ca A,B va C s€ dugc chon (C
duoc chon méi con A,B da dugc chon trude do).

+ Remove from current selection: Bé chon mét doi twong trong tap cac ddi tuong
duoc chon trude do. Trong vi du nay, néu ban bam vao A thi chi con B tiép tuc dugce chon.

+ Select from current selection: Chon tir tdp déi twong di chon trudc d6, néi cach
khac 1a thém dicu kién cho tap doi tugng da dugc chon. Trong vi du nay, néu ban bam vao
A thi chi c6 A tiép tuc duogc chon.

- Tiép dén 1a mot danh sach cac trudng cia 16p dit lidu va cac phép tinh dé truy van.

- Select*From... Where: Noi viét ham dé truy van dit liéu.

- Clear: Xé6a ham truy van.

- Verify: Kiém tra ham truy van.

- Help: Tro gitp truy van.

- Load: Nhap vao ham truy van da c6 san.

- Save: Ghi ham truy van.
6.5.2.2. Lénh truy van, tim kiém, héi dap CSDL theo khdng gian

Tim kiém khong gian tuc la viét ra cac 1énh truy van theo vi tri va moi lién hé vé
khong gian gilta cac doi twong nhur la tim cac diém, duong va ving nam gan hay cat ngang
cac doi tuong 6 mdt layer khac (hodc ¢ chinh 16p dir liéu d6).

bé chon cac dbi tuong dua theo vi tri dia ly va mdi lién hé vé khong gian nguoi
dung str dung cong cu Select By Location & thyc don Selection.

Mot gé moi quan hé khong gian str dung trong cong cu Select By Location trong
ArcGIS 10 gom:

- Target layer(s) feature intersect the source layer feature: Chon cac ddi tuong &
layer dich giao nhau véi cac doi tugng ¢ layer ngudn.
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- Target layer(s) feature intersect (3d) the source layer feature: Tuong ty nhu
phuong thtc trén nhung ap dung véi doi tuong 3D.

- Target layer(s) feature are within a distance of the source layer feature: Chon cac
dbi tuong nam cach cac dbi tuong & layer khac khong xa hon mét khoang cach nhat dinh.
Dbi voi duong va ving thi khoang cach duge tinh theo canh gan nhit hodc tim cia chiing.

- Target layer(s) feature are within a distance of (3d) the source layer feature:
Twong tu nhu phuong thie trén nhung ap dung véi doi tugng 3D.

‘ pé dé dang mo ta cac phuong thirc Iya chon dudi day, dat tén cho dbi tuong file
nguodn la A, doi tugng file dich can lya chon 1a B.

- Target layer(s) feature completely contain the source layer feature: B dugc chon
khi B chira tron A (khong tiép xuc duong bao).

- Target layer(s) feature contain (Clementini) the source layer feature: B dugc chon
khi:
+ B chira tron A (gidng Completely contain);

+ B chira A va tiép xiic bién v6i A nhung bét budc van ¢ phéan tir thudc A nam trong
B.

- Target layer(s) feature contain the source layer feature: Két qua dugc chon giéng
nhu toan tir Contain (Clementini). Tuy nhién toan tir nay cho phép chon thém B trong
truong hop A nam hoan toan trén bién cta B.

- Target layer(s) feature are completely within the source layer feature: Chon cac
d6i twong ndm tron bén trong cac d6i tuong cia layer khac.

- Target layer(s) feature are within (Clementini) the source layer feature: Glong
nhu toan tir Completely within, song ngoai chon cac dbi tuong nam tron bén trong cac (‘101
tuong ctia layer khac ra con c6 thé chon thém cac ddi tuong vira nam bén trong vira tiép
xuc dudng bién véi ddi twong & layer khac.

- Target layer(s) feature are within the source layer feature: Két qua giéng nhu
toan tir Within (Clementini) song ¢ thé chon thém cac ddi tugng nam hoan toan trén bién
ctia ddi tuong khac.

- Target layer(s) feature have their centre in the source layer feature: Chon cac dbi
tuong c6 diém trong tAm & bén trong cac ddi twong & mot layer khac.

- Target layer(s) feature share a line segment with the source layer feature: Chon
cac d6i tuong co cing chung canh hay dinh véi ddi tugng & mot layer khac.

- Target layer(s) feature are identical to the source layer feature: Chon cac dbi
tugng c6 hinh dang (geometry), kich thudc va vi tri giong nhu cac do1 tuong da cho trude
(tre 1a cac doi tugng dugc nhin thay trén ban d6 nhu 1 doi tugng song thuc chat nam ¢ 2
layer khac nhau). Cac doi twong duge chon va doi tuong cho trude phai c6 cung dang hinh
hoc, chang han duong - duong, vung - vung...

- Target layer(s) feature are crossed by the outside of the source layer feature: Pay
la phuong phap chon cac doi tugng bi cat bdi duong bao cua cac doi tugng & layer khac.

- Target layer(s) feature touch the boundary of the source layer feature: Chon cac
dbi twong c6 duong bién tiép xtc voi cac ddi twong thude 16p khac.

6.5.3 Thuc hanh truy vin CSDL theo thujc tinh va khong gian trong ArcGIS
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Khoi dong ArcMap str dung 4 new empty map. Nhap vao nit Add Data. Tim dén
thu muc c6 chua 16p dit li¢u Foretype.shp va chon Add.

- Hién thi label phudng xi dung truong NAME_TYPE, phong chit Arial, ¢& chit 1a
8, kiéu chir in dam (Bold).

- Hién thi mdi loai rimg 1 mau chon ché d6 hién thi Symbology/Categories (xem
tham khao & bai thyc hanh 2.1 muyc 1).

- Luu ban do (File/Save) v6i tén Query.mxd.
6.5.3.1. Truy van CSDL theo thudc tinh
* Tao mot lénh truy van dé tim logi rung giau cua rung Bach Ma

Tu thanh cong cu menu chon Selection/Select By Attributes. HOop thoai Select By
Attributes hién ra (hinh du6i).

Select By Attributes lM

PSSR i
] Only show selectable layers in this list

Method: [Crea‘le a new selection 'J

TTPEY
"NAME_TYPE"
"AREA_HA" -

= (=) =)
[>=]
[<=] [or]
LG [0 ] [t ]
[ Get Unique Values | Go To:

SELECT ~ FROM farestype WHERE:

Clear Ve, | Help || Load... | Save..

[ ok ][ 2pply | [ Close |

Hinh 6.71. Hop thoai Select By Attributes
Trong do:
Muc Layer: Chon 16p dir liéu can lam viéc 1a F orestype.

' Nhap dip trai chudt vao truong “NAME_TYPE” dé dua truong nay vao trong 1énh
truy van.

r

G0 dau “=" trén ban phim.

Nhap chudt trai vao nat Get Unique Values. Trong danh sach Get Unique Values

%

tim ‘Ruing giau’ rdi nhay dip dé hién thi sau dau “=".
Nhu vay s& duoc 1énh truy van viét bang ngon ngit SQL nhu sau: SELECT * FROM
Forestype WHERE: "NAME TYPE" ='Rung giau".

Nhap nut Apply. Nhip OK dé dong hop thoai Select By Attributes.
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Nhan duoc két qua (hinh duéi). Kiém tra lai xem c6 dung la nhiing ving rimg giau da
duoc chon hay khong.

Fle Edé Viw Bookmatks Immt Selechon Geopocesig Calomer  Windows  Hep

[Eni e '
urnibes ol features selected: 3 S0 B4 ITTRIISG Unknisan Units

Hinh 6.72. Két qua truy van CSDL theo thudc tinh

Nhén chudt vao nit 1énh Clear Selected Features [ trén thanh cong cu Tools dé bo chon.

* Tao lénh truy van tim kiém cac loai rung

Tur thanh cong cu menu, chon Selection/ Select By Attributes. Hop thoai Select By
Attributes hién ra:

- Nhép dup trai chudt vao “NAME_TYPE” dé dua truong nay vao trong 1énh truy vén.

- Nhap vao niit c6 dau dé hién thi sau tir “NAME_TYPE”, nhap ‘R%’ sau dong
“NAME TYPE”.

Nhu vay s& dugc 1énh truy van viét bang ngdén ngit SQL nhu sau: SELECT *
FROM Forestype WHERE: "NAME TYPE" LIKE R%'

Cau lénh nay dugc hiéu la: qhon‘tét ca cac ddi tugng thudc 10p Forestype ma co gia
tri trong truong NAME _TYPE bat dau bang chir cai R.

Nhap nat Apply. Nhap OK dé dong hop thoai Select By Attributes.

Select By Attributes [ 2 [imom|

Layer:

74 forestype
[~ Only show selectable layers in this list
Method:  |Create a new selection -]

“FID* =
E
“TYPE" E
"MAME_TYPE"

“"AREA_HA" -

= () ()
G G ()
U Cod bay
=)

SELECT * FROM forestype WHERE:
"NAME_TYPE" LIKE ‘R%"

[ cear | [ Veuty |[ beln | [ lead. | [ Save. |

[ T .

Hinh 6.73. HQp thoai Select By Attributes
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Nhan duoc két qua (hinh dudi).

i CHLIING L rmus - Srchlg - .

Fie Edit Wiew Bookmats  bwset Selechion  Geopeocessng  Customze Windows  Help

NgEa Bx|Drid: A DEEBD =

HEMQ R H-diej@ @WK al L+ 522} ORI E DM D LY )
| Twbiie OF Cartanny Lt - 3
{308 ¢ z
E3 Hew Data Frame / - H

w [ y
i 5 o
4 (&
=J
| TR 0
BME 962 LEOGSEL 015 Unknewn Ui

Hinh 6.74. Két qua ciia lénh truy van

Luu cac loai ndy thanh 1 shapefile méi bang cach nhip chudt phai vao shapefile
Forestype trén TOC va chon Data/Export Data. Chon duong dan dau ra va dat tén Ia
Cacloairung.shp

Export Data M

Export: Selected features - |

Use the same coordinate system as:
@ this layer's source data
(71 the data frame

the feature dataset you export the data inta
{only applies if you export to & feature datazet in 3 geodatabase)

Output feature dass:
€ MUsershAdmin® Documents®ArcG 15 Defautt .gcil’)'\rExpurl_Outp'!ut

[ox | [ cancel |

Hinh 6.75. Hop thoai xudt dit liéu (Export Data)

Saving Data M

EY| Bl (o B

Look in: |L..'3r Default.gdb ",] & fap L-a|

MName: Cadoairung [ Save I

Save as type: [File and Personal Geodatabase feature dasses v] I Cancel ]

Hinh 6.76. Hop thoai luu dir liéu (Saving Data)
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Nhip chudt trai vao nit 1énh Clear Selected Feature trén thanh cong cu Tools dé bo
chon.

6.5.4. Truy vin CSDL theo khéng gian

Tim kiém nhitng viing ring gidu va ring trung binh ndm cach tram kiém 1am 2 km.
Str dung dir liéu tir file Foretype.shp va file Forestguard point.shp.

Hién thi dit liéu Forestype.shp va Forestguard_point.shp.

Lua chon cong cu Selection sau d6 chon Select By Location, xuét hién bang Select
By Location:

- Muc Selection method: Chon Select features from.
- Muc Target: Chon Forestype.
- Muc Source layer: Chon Forestype point.

- Muc Spatial selection method: Chon Target layer (s) feature are within a distance
of the source layer feature.

- Muc Apply a search distance: Chon 2 km.

Select By Location Iilﬁ

Select features from one or more target layers based on their location in
relation to the features in the source layer.

Selection method:

|se|ect features from -

Target layer(s):

[] forestguard_point
forestype

[~ only show selectable layers in this list

Source layer;
% forestquard_point -

| Use selected features {0 features selected)

Spatial selection method:
Target layer(s) features are within a distance of the Source layer feature -

[¥] Apply & search distance
2.000000 | Kilometers -

| Help l Ok ]| Apply I I Cloge |

ey

Hinh 6.77. Hop thoai Select By Location
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Bam OK, cho két qua:

I CHUOG Livod - i e . o= 4
[Pl Bt Yoew. Bnckews et - Selectin Geoprocessing  Customize  Windows  Help

TEES L BB X 0o e R0 - EEREO

qEMQ 0N ® m S T E e £ i = L
Tabile Of Contents Ax -

8o E 3 {

A Torestguard_pest
.

won gl [Dom

= F forestype

ma)en
Number of features selected 7 04023360145 177838126504 Meters

Hinh 6.78. Két qua ciia truy van CSDL theo khéng gian

Két qua hién thi trén man hinh View s€ cho ta cac loai rung nam cach cac tram
kiém lam 2 km.

6.5.5. Chong ghép div ligu khong gian trong ArcGIS
6.5.5.1. Cong cu Clip
Vé dir liéu khong gian:

Chi gir lai phan nam trong dudng bao ciia cac ddi tuong & 16p dit liéu dung dé cét (clip).

Hinh 6.79. M6 ta cong cu Clip
Vé dir liéu thudc tinh: Lay thudc tinh cua 16p dit liéu dau vao.
* Thuc hanh S dung cong cu Clip

Str dung dir liéu tir hai 16p Forestype.shp va Corezone.shp dé tao ban do moi thé
hién nhiing loai dat nam trong vung 16i ctia Vuon Qudc gia Bach Ma.

Khoi dong ArcMap chon 4 New empty map. Add 16p dir liéu Forestype.shp;
Corezone.shp vao trong ban do va md xem thong tin thudc tinh cua céac 16p dit li€u nay.
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'Fle it View Seobmais Dmes ' Seecion
DaWa s i x o0 d-

=

I Ring ngha

(2] Ring trung i
18 Pang iy

I Flong phéc hi
[ Rang bebng

. Seng hi
EThecc

WS ke

B SEt nang nghop
[ 66t trkng.

Geoprocessing  Customize  Windows  Help

I EEEED Ry
@I.'Q'FlO:: = W O E NS R TR e s 4l

[ - RE ST

oS ﬂl_ BuEies g

B08050.648 1778279.533 Unknown Units

Hinh 6.80. Bin do cdc logi dat ciia vieon quoc gia Bach Ma

Str dung cong cu Clip trong menu 1énh Geoprocessing/Clip.

' #,, Clip

EEIEE

Input Features

|f0restype
Clip Features

Ei=

| Corezone
Output Feature Class

By

Ci\UsersiAdminDocumentsi\arcGIS\Default, gdbforestype_Clip
%Y Tolerance {optional)

-

[ o

J [ _concel | [Envionments... | [_shawtielp >> ]

Hinh 6.81. Hop thoai la chon [6p dit liéu dau vao va I6p diF liéu ding dé cdt

Trong do:

e Input Features: nhap chon 16p Forestype.shp.

trong chirc nang Clip



e Clip Features: nhip chon 16p Corezone.shp.

e  Qutput Features: chon thu muc va dat tén forestype Clip.

e Tolerance(optional): trén thanh x6 chon don vi.

Nhép OK.Nhan duoc két qua:
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Hinh 6.82. Ban doé cdc logi dat nam trong ving 16i ciia vuon quoc gia Bach Ma

Va két qué thudc tinh nhéan dugc

Table
% RO x
o —
OBJECTID* | Shape® | I | TYPE| nMAME TYPE | AREA HA| Km | HAME| AREA M| Shape Length Shape_Area

4 1 ] Polygon 20 9 | §Etkh,c 14,28 | 1.7204 | KTT 142505 17T20.423134 142504.388%4
2 | Polygon 25 1 | Reng gipu 277.2 | 68.8147 | GlAL 27565841 881470608 2766840974123

3 | Polygon 35 3 | Ring ngho 8223 | 3.8509 | NGHEO| 820771 3850.945852 B20770.528549

4 | Polygon 40 1 | Reng gipu 126.06 4319 [ Glau 1258214 4319.034109 1258214.318327

5 | Polygon 56 9 | BEtkh c 17.54 | 1.8219 | KTT 175105 182152083 175104.733355

5 | Polygon 53 8 |Thec-c 4183 | 29763 |TC 417554 2976.2859203 417554121408

T | Polygon 83 2 | Ring trung b=nh 228 | 21087 |RTB 2276m 2108.871181 Z27800.840081

& | Polygon 24 3 | Ring ngho 170.18 | 6.4385 | NGHEO| 1638508 S43B 674471 1608508132444

S | Polygen o4 2 | Ring trung b=nh 22581 | 9.001% | RTB 2251767 9001.869362 2251766.950829

Polygon 87 3 | Ring ngho 7312 | 4.120% | NGHEOQ| 729757 412028794 TZ5797.085934

Polygon 98 2 | Ring trung bxnh 98.06 | 47704 |RTB G640 4770.435285 975639.880508

Polygon 103 3 | Ring ngho 10718 | 5.5885 [ NGHEO| 1069622 5599553556 1069622.01 1681

Polygon 104 8 |Thec-c 232,39 95632 (TC 2319132 §9563.279958 2319132.382848

Polygon 105 2 | Ring trung b=xnh 192.35 | 11.3318 | RTB 1915650 11331.866682 1919650.078625

Polygon 107 3 | Ring ngha 9947 | 5.0085 | NGHEO| 952706 5008.506467 992705.799373

Polygon 108 6 | §Ettréng 16929 | 9.0825 (DT 1688363 9082.550168 1689362 676503

Polygon 12 0 | Sang ha 407 | 2.7552 | SONG 40850 2755.204528 40650.113606

Polygon 118 4 | Reng phiic hai 50.85 | 3.0274 | RPH 508520 3027 435225 508519.784323

Polygon 119 9 | §Etkh,c 197.36 | 7.9114 |KTT 1959524 7911.471953 1969523.733699

Polygon 121 2 | Ring trung bxnh 13278 | 7.5605 |RTB 1325028 T360.517876 1325026.292673

Polygon 123 3 | Ring ngho 5928 | 3.5353 | NGHEO| 591588 353535629 591588.167293

Polygon 125 2 | Ring trung b=xnh 2996 25775 |RTB 258978 2577.487885 298976.113049

Polygon 126 9 | BEtkh.c 214 | 06005 |KIT 21374 6500.473333 21373913843

Polygon 127 9 | BEtkh.c 283 | 06387 |KIT 28224 638.663119 28223543156

==

Hinh 6.83. Bang thuoc tinh cac logi dat nam
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6.5.5.2. Cong cu Intersect

Ve dit li¢u khong gian: Lay phan giao nhau giita cac d6i twong trén 2 16p khac nhau
tao thanh nhiéu d6i tuong méi (nho hon).

Vé dir liéu thude tinh: C6 tit ca cac thudc tinh cua 2 16p dit liéu.
* Thuc hanh st dung cong cu intersect:

Str dung r}gu(:Sn dir liéu tir hai file Forestype.shp va Corezone.shp dé tao ban d6 moi thé
hién nhiing loai dat ndm trong vung 16i cua Vuon Quoc gia Bach Ma bang chiic nang Intersect.

- Tao mot ArcMap méi Add 16p dit li€u: Forestype.shp vira tao va Corezone.shp.

|

|G Uit - Archies - Al

File Edd  View Sookmars [veert  Selection  Gecpeocessing  Customize  Wisdows  Help
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] Ring trung benh
1 fong givu
I fiong phic i
11 Rang tring
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o Thaec- ¢
[ L3
¢t nang nghiip
[ ¢ treng

e e o y
BISGT4 65 1803254 736 Uinknawn Units

Hinh 6.84. Ban do logi ritng va ban do loai ddt trong viing 16i ciia vieon quoc gia
Bach Ma

Str dung cong cu Intersect trong menu 1énh Geoprocessing/Intersect. Hop thoai
Intersect hién ra:

"{% Intersect E@g

- F

XY Tolerance
— | (optional)

Features Ranks

<. forestype The minimum distance

+
.’ corezone separating all feature

coordinates (nodes and
vertices) as well as the
distance a coordinate can
move in X or Y {or both).

m

< | 1] | ¥

Output Feature Class

C:\Users\AdminiDocuments\ArcGIS\Default. gdb\forestype_Intersect @

JoinAttributes {optional).

ALL -

XY Tolerance (optional)
Kilometers hd

Output Type (optional)

INPUT - [ =

ok | [ concel ||[Enviormens..|| <<Hdehelp | [ Teoltep |

Hinh 6.85. Hop thoai Intersect
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Trong do:
e Input Features: nhap 1an lugt 2 16p Corezone.shp va Forestype.shp.

e Quiput Features class: chon thu muc va dit tén (forestype_Intersect) dé luu 16p
duoc tao ra.

e Tai Join Attributes (optional): ¢6 3 lua chon nhu sau:

- NO FID: Bang thudc tinh khong c6 trudng thudc tinh FID cia 2 ting nhung
thudc tinh cia cac truong khac.

- ONLY_FID: Béang thude tinh cta 2 16p nhung khong c6 thudc tinh cua cac truong khac
ALL.

- All: C6 tit ca thudc tinh cua ca 2 16p.
Tai day chon ALL.
e XY Tolerance (optional): Trén thanh x4 chon don vi.
e Tai Output Type (optional): C6 3 lya chon:
- INPUT: Liy khong gian trén ban d 1a su giao nhau ciia 2 16p.

- LINE: Liy khong gian trén ban d0 1 su giao nhau cua 2 16p duéi dinh dang la
duong.

i - POINT: Lay khong gian trén ban d6 1a sy giao nhau cua 2 16p duéi dinh dang 1a
diém. Tai day chon INPUT.

. Nhap chon OK. Nhéan dugc két qua: La mot 16p dit lidu (forestype Intersect) bao
gom thudc tinh cua ca hai 16p dir li¢u.

Mo bang thudc tinh xem thong tin thudc tinh cia 16p dit liéu. So sanh ca phan di
licu khong gian va bang thudc tinh gilta 2 layers vua tao forestype Clip va
forestype Intersect.

O e e s
File Edt View Bockmarks Inset Selection Geoprocesting Customme Windows Help

NBES LEBx 0o d- ZEEEIT s,

R -0 @B RS TR e y s a8
Eﬁﬂ{m ax s G
=S8 3 5

skos gl | [ Ao

I Fing nghc
[ Fing trung bierh

775538413 1797812074 Unknown Units

Hinh 6.86. Két qua ciia intersect
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Table =
2-%8- B9
1 Infersect ®
i oBEcTIo* | Shape® | FDforestype | D | TYPE| WAMETYPE | AREA HA| KM | NAME[ AREA M| FID_corezone | D4 ZONE_MAME NEWFIELDY | Shape_Length |  Shape Area a

i 1] Folygoa 12| BETH 1428 1720 [KIT | 43505 ] 1 Service snd toursm 9126076 | 1720423134 | T

2| Folyoen Azng gpu 72| GEST | GIAL_| Z7BEE41 1 1 [ Service ad toursim ZH1EEATE EE14TIE0E

3 | Polygoa 3 | Fing ngho 8223 | 33506 | WGHED, 820771 ] 1 | Sernice asd lowrsim 29126378 3350 945892 7

4| Folygen 12606 4318 |GIAL | 1258214 ] 1| Service snd toursm Z9iEaTE | 431e04108 | fzseaiesiar | |5

5 | Polygen 1758 ez KT | 7SS ] 1| Service and toursm TR TE1E0E3 | 17510473

& Folyoen 4183 28763 |TC 41755 1 1 [ Servics s towrsim TS1FEGTE | ZSTEIEEN | ATTSSA 121408

7 | Polygoa 28| 21087 |RTB 227601 1] 1 | Service and towrsim 29126378 2108671181 227600 840061 | —

3 | Folygoa 17018 | 64366 | NGHED] 1686508 ] 1 Senvice snd toursm Z9126076 | BAMB6T4ATI | 1598506132444

3 Polygon 22561 | S0HS |FE_| BSTTET 1 1 [ Servce and toursm Z9126376 | 001860067 | ISITeASS0A0

10 | Polygoa T312| 41206 | RGHED, 729757 ] 1 | Sernice asd lowrsim 29126378 4120 33794 729797 DEBY34

11 | Polygea 8806 | 477M |RIB | s7eedl ] 1| Service snd toursim IS | OTIAIHSS | S7BeIaERes

12 | Polygen 10718 | 55965 | NGHED] 1065622 ] 1| Service and toursm M| = 1069622011881

13 | Polygon 73139 S56E |TC_ | DGR 1 1 [ Servics s towrsim TS1FEGTE | SSEOUTHGSE | 73191 B

14 | Polygoa Hing frung buenh 18235 | 113318 | 1B 1519650 0 1 | Service and lowrsim 29128378 11331 866682 1919650 078625

15 | Polygoa 3 Ang nghe 99.47 | 50065 | NGHED| g9eT6 ] 1 Senvice snd toursm T JETIS THAT

15 | Polygoa BETEN 1 1 [ Servce and toursm 12T (B

17 | Polygoa 10| Seng ha ] 1 | Sernice and lowrsim 29126378 #0650 113606

18 | Polygoa 2| Anp phic ki ] 1| Service snd toursim =z 508519764323

13 Polygoa BETS ] 1| Senvice snd toursm 1T i8S TIE

20| Polyoen 38| 2| Ang frung benh 1 1 [ Service ad toursim ZH1EATE 1325025 200673

21 | Polygea k] 3 | Fing ngho 0 1 | Service and lowrsim 29128378 591588 167295

22| Folygen | 2 AngTung b=nih ] 1| Service snd toursm iz 286975113048

73 [ Polygen [ BETH 1 1 [ Servce and toursm ZH12aTE PRI

24| Polygoa 211 9 §tkhc ] 1 | Sernice and lowrsim 29126378 2BITIBA3156 (| T
Mo 1 v M| 5 5| Doutofsl Selected)

Hinh 6.87. Bang thudc tinh sau khi sw dung chirc nang Intersect
6.5.5.3. Cong cu Union

Vé di liéu khong gian: Khac voi cong cu Intersect, cong cu Union khong cit cac doi
tuong cua layer dau ra (Output layer) theo ranh gidi cia Overlay layer ma lay toan bd khong
gian cua cac doi tugng trén 2 16p khac nhau tao thanh nhi€u doi tugng méi (nho hon).

Vé dir liéu thue tinh: Co tat ca cc thudc tinh cua 2 layers. Cac thudc tinh cua dbi
tuong & Output layer néu khong xac dinh duoc thi s€ dé trong (null; 0).

* Thuc hanh st dung cong cu Union

St dung dir liéu tir hai 16p Forestype.shp va Corezone.shp @ thuc hién chirc ning
Union.
e Tao mdt ArcMap mai nhdp hai 16p dit li€u Forestype.shp va Corezone.shp va mo
xem bang thudc tinh cta hai 16p dit l1i€u nay.

e Su dung cong cu Union trén menu Iénh Geoprocessing/Union. Hop thoai Union hién
ra:

ar“ Union | ‘:'|IE| ﬂ

[ =l “ | XY Tolerance .
- optional
Features Ranks t P }
<. forestype The minimum distance

<7 corezone separating all feature

coordinates (nodes and
vertices) as well as the
distance a coordinate can
move in X or Y {or both).

CAEINEINE I A

m

1| 1
Output Feature Class
C:.-\,llls.é-r.s.\,l;tt:ihiﬁ\bécumenm\armlS\Def—clult.gdb‘\f\:resty'pe_union
JoinAttributes (optional)
ALL
XY Tolerance {optional)

J<@

Kilometers

[¥] Gaps Allowed (optional) -

[ O ] I Cancel | IEn\rironmanm,.. I | << Hide Help I [ Tool Help

Hinh 6.88. Hop thoai Union
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Trong do:
e Input Features: Nhap lan luot 2 16p Forestype.shp va Corezone.shp.

e Output Features class: Chon thu muc va dit tén (forestype Union) dé luu 16p vira tao
ra.

o Tai Join Attributes (optional): Co6 3 lya chon:

- NO_FID: Béang thudc tinh s€ khong c6 truong thudc tinh FID cta 2 l6p nhung c6
thudc tinh cia cac truong khac.

- ONLY FID: Béang thugc tinh chi c6 truong thude tinh ciua 2 16p nhung khéng cod
thudc tinh cta cac truong khac.

- ALL: C0 tat ca cac thudc tinh cua 2 16p.
Tai day nhap chon ALL.

o XY Tolerance (optional): Chon don vi.
Nhap OK. Két qua nhan dugc:

Unisiied - ArcMag ~
Fie Edit View Bookmadks [Insert Selection Geopmcessing Customie Windows  Help

Tt T

D2E8 4 HExI0rid. Y EEEED

8501955 B OKO B RER T E s L_ L
il bR AL S L B g IR — BB
g | E =

is §]| [Goieen

BBtk
1t nang nghidip
[t tréng

ma| o w I,r o Uiniko o

Hinh 6.89. Lop dit liéu két qua sau khi sir dung chirc nang Union

e Mo cac bang thudc tinh cua 16p dit li€u vira tao, 16p di liéu dau vao va nhan xét su
khac nhau vé thudce tinh ctia chung.

6.5.5.4. Cong cu Merge

’Vé‘ dit liéu khong gian: Cong cu Merge chép 2 hay nhiéu 16p ban d6 thanh mét 16p
duy nhat va hiru ich khi can két hop 2 manh ban do ke nhau thanh 1 méanh duy nhat.

Vé dir liéu thugc tinh: Cac thudc tinh c6 chung trong tit ca cac layers ddu vao s&
duoc gilt nguyén.

Thuyc hanh si dung cong cu Merge:

St dung chire ning Merge dé tao mot ban d6 tir hai file dit liéu: Bufferzonemap.shp
va Corezone.shp trong fodder Bachma_Arcview.
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_ Tao mot ArcMap mdi nhép hai 16p dir liéu Bufferzonemap.shp, Corezone.shp vao
ban d6. Khi d6 giao dién ArcMap va bang thudc tinh cta lop dit liéu.
Str dung cong cu Merge bang cach trén menu 1énh vao Geoprocessing/Merge. Hop
thoai Merge hi¢n ra:

[ 5 Merge L | |
Input Datasets & =~ | Output Dataset =
- = The output dataset that will
« »bufferzanemap 5= contain all combined input
< »rorezone datasets.
[x]
Output Dataset
Cr\Users'Admin\Documents\ArcGIS \Default. gdb\bufferzonemap_Merge B-
Field Map (optional)
(- 1D {Long) .|.
(- ZONE_MAME (Text) D
- NEWFIELD 1 b
ez {Double) |?| ol .
[ OK ] I Cancel | lEnvironments... I | << Hide Help ] [ Tool Help ]

Hinh 6.90. Hop thoai Merge
Trong do:

Input Dataset: Cho phép chon cac 16p dit liéu dé chap lai (chon 16p Bufferzonemap.shp,
Corezone.shp).

Output Dataset: Chon thu muyc va dat tén (bufferzonemap Merge) dé Iuu 16p duoc tao ra.

Nhap OK nhan duoc két qua hinh dudi:

File Edit View Bookmarks lnsent  Selection Gecprocesing Customize  Windows Help

Daas Boxim o b  EEEED

LENQ N e kDT NS S T Ey | e g o - BB
Safetl x| L0 - : 4 L
JA o8

9 Layers
o] buterzonsmap.beme!

=]
5 [ comasre o S

n

O] bulwzensmap
=

el i " |I o+ Merge *
5 s

Hinh 6.91. Lép dit lidu két qua sau khi sir dung chirc nang Merge

Chii y: Dbi twong ¢ hai 16p dit liéu Bufferzonemap.shp, Corezone.shp git¢ da dugc
g0p vao thanh mot 16p bufferzonemap Merge chira cac doi tugng cua hai 16p nay.

6.5.5.5. Cong cu Dissolve
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Khai quat hoa cac dbi twong k& nhau c6 cing chung mét thudc tinh nao d6 thanh
mot dbi twong duy nhat. Ching han, khi thanh 14p ban d6 Quy hoach hanh chinh c6 thé sir
dung cong cu nay dé nhap céc xa ké nhau c6 ciing myc dich st dung thanh mét ving duy
nhét.

Vé dir liéu khong gian: cac dbi twong tir nhiéu dbi twong khong gian c¢6 chung
thudc tinh s€ dugc gop lam mot dbi tuong.

V& dit liéu thudc tinh: 14y thudc tinh ciia mot ddi twong.
* Thuc hanh st dung cong cu Dissolve:

Tao mot ban dd thé hién ranh gidi cac huyén béng cach tron cac xa nam trong cung
mot don vi hanh chinh huyén lai vai nhau. St dung 16p dit liéu Social economic.shp.

Tao mdt ArcMap méi, nhap 16p dir li€u Social economic.shp. Khi d6 giao dién
ArcMap va bang thudc tinh cta 16p dit licu (hinh duoi):

ted - AecMiap -

Insert Selectivn Geoprocesing Customie  Windows  Help

|00 e HEEEED =
E-C e 0 B RAAD T By e T ; m MEB
Table Of Corents 3x v
A G E 5 u
= B

I

Tabie
- 8- B
sacis_ecuncemic *

Fio | Shape® | GASTRICT | PROVMWCL | ARA | POPULATION | OUSENOLD] SiZf OF W | TOTAL LAND| POREST LAN | NATURAL FO| PLANTATION | ) -
5 = el =T o = 0l wE

n__ PaLic | Thow Thes Ruld 04328 |
| PhéLéc | Thoa Thes ud

W o tov o [E]S ) out of 15 Selected)

o) ||| socsl_ecomomc

Hinh 6.92. Dit liéu khong gian va thugc tinh cia I6p Ban do Kinh té xd héi

Str dung cong cu Dissolve trong menu lénh Geoprocessing/Dissolve. Hop thoai
Dissolve hién ra:

#%, Dissolve [E=REEE )

Input Features = Dissolve ==

[ social_ecenomic =]

Aggregates features based
on specified attributes.

Output Feature Class

C:WUsers\AdminiDocuments\ArcGlS \Default.gdb \sodal_economic_Dissolve
Dissalve_Field(s) {optional

=] FIo

[¥] DISTRICT ‘_

] PROVINCE
] arREA

] POPULATION
] HOUSEHOLD
[ s1zE_oF _HH
] TOTAL_LAND

[ FOREST LAN e
[ [0 b

‘ INPUT

m

| selectan || unselectal Add Field
Statstics Field(s) (optional)

e ¥

Id
Fiel Statistic Type STEE
+ ||,
T - =
== i ] v
[ ok ][ cancel |[Envionments...|[ <<tiderelp | [ ToolHep |
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Hinh 6.93. Hop thoai Dissolve
Trong do:

Input Features: Nhap 16p Social _economic.shp.

Output Features class: Chon thu muc va dit tén (social economic Dissolve.shp)
dé luu 16p duogc tao ra.

Dissolve Field(s) (optional): Cho phép chon cac truong dit liéu. Chon truong
Project.

Statistics Field(s) (optional): Cho phép théng ké trudong dir licu.
Create multipart Features:

- Néu tich chon thi tit ca cac ddi twong c6 cing thudc tinh s& gdp vao lam 1 ddi
tuong.

- Néu khéng tich chon cac ddi twgng van gitr nguyén chi riéng cac dbi twong co
chung ranh gidéi s€ dugc gop lai.

Tai day tich chon. Nhép OK. Két qué s& nhan duogc:

Edt View Bockmarks Inset Sclection Geopocesing Customize Windows  Help

SIS ZEEERD =,
B0k @ E S AES T Ry e

|

Table

a4 B &R ]

sociel sconoemic Dissoive

1 Potvgen
2 | Polygen Harm §eng
3 |Pobgen | PaLec

WA 1M §_§ 0 out of 3 Selected)

social_economsc Dissolve

pen Units

Hinh 6.94. Lop diF liéu két qua sau khi sir dung chire ndng Dissolve
6.5.5.6. Su dung cong cu Buffer

Thyc hanh cong cu buffer:
- Tao ving dém thé hién sy anh hudng khi c6 dudng chinh chay qua cac loai dat rimg.
- Nhap 16p dit liéu mainroad.shp va forestype.shp vao ban do.
St dung cong cu Buffer trong menu 1énh Geoprocessing/Buffer. Hop thoai Buffer hién ra:
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#%, Buffer =B =
Input Features _— = Output Feature
|mainroad_polyline _:J |E}| Class
Qutput Feature Class T

C:\Users\Admin\Documents ArcGIS\Default. gdbimainroad_polyline_Buffer B The feature class

@ Distance [value or field] containing the output
® Linear urit feature buffers.
|Unknown x

() Field
Side Type (optional) =

FULL -
End Type (optional)

ROUND -

Dissolve Type (optional)

MNOME -

Dlssol\gg_ﬁl_e_l_d_{_) {optional)

' | FID

D
TYPE
AME
[F] LENG_KM
| -
0K | I Cancel | [Environments... | | << Hide Help l | Tool Help
Hinh 6.95. Hop thoai Buffer
Trong do:

Input Feature: mainroad.shp

Output Feature Class: Chon thu muyc va dat tén (mainroad_polyline Buffer.shp) dé
lIuu 16p duogc tao ra.

Distance (Value or Field): Mot d0i tugng s& khong bi thuc hién dém néu khoang
cé}ch chi dinh 1a 0. Chon Linear unit: 50 Meters. Co6 thé chi dinh khoang céch am doi1 voi
doi tuong dém. Khoang cach am s€ tao vung dém bén trong. Nguoi dung c6 thé dung Field
dé chi dinh khoang cach dém cho tung doi tugng.

Su lua qhon Left, Right dugc dung cl}o Polyline. Vung dém cé thé duogc tao bén trai
hay bén phai néu ta chon Left hay Right. Néu muodn tao ving dém cho ca hai bén thi chon
Full.

Su lya chon End Type cing chi dugce dung cho Polyline. Sy lya chon nay dung dé
x4c dinh hinh dang cua diém cudi cung cua Line. Méc dinh chuong trinh s€ lya chon
Round dé tao mot nira dudng tron cho diém cudi cung.

Kiéu Dissolve xac dinh ki€u phan ra sé dugc thuc hién dé x6a bé vung dém chong
lap 1én nhau.

None néu muon cac vung dém s€ doc 1ap voi nhau.

All néu mudn tat ca céac vung dém dugc ghép lai thanh mot vung d€m va bo bat ki
vung dém nao chong lap.

Cung c6 thé Iya chon vai Field dé Dissolve néu ta chon LIST trong Dissolve Type.
Nhiing doi tugng c6 thudc tinh giong nhau trén Field chi dinh s€ Dissolve.

Nhap OK. Nhén dugc két qua.
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Bai tap thuc hanh

Bai 1: Str dung file dit liéu Ban d6 thé gioi:

a. Anh (Chi) hdy tim 5 nudc c6 dién tich 16n nhét thé gidi va tao biéu dd thé hién dién
tich cua 5 nudc do.

b. Bién tap ban dd thé hién ca 5 nude vira tim duoc.
Bai 2: Tao mot ban d theo cac yéu cau sau:
Dir liéu khong gian: bao gom 5 thira dat co hinh dang bat ky, xay dung trén hé toa
do VN2000.
- Dir liéu thudc tinh bao gém cac truong: Ma thira dat, dién tich, tén chu su dung
dat, muc dich sir dung dat, tinh trang phap 1y cta thua dat.

- Thuc hién bién tap ban do véi day du cac yéu té: Khung, tén ban do, chi hudng, ty
1€ va ndi dung ban do.

Bai 3: Su dung ngudn dit liéu tir hai file Forestype. shp va Corezone.shp tur folder dir liéu
cho san dé tao mot ban d6 méi thé hién nhiing loai dat nam trong ving 161 ciia Vuon Qudc
gia Bach Ma. Trinh bay ban d6 két qua trén trang Layout.

Bai 4: Su dung ngudn dir liéu tir hai file Forestype.shp va Buferzone.shp tur folder dir li¢u
cho san dé tao mdt ban do madi theé hi¢n cac loai dat riung trung binh va ring nghéo nam
trong vung dém cua Vuon Quoc gia Bach Ma. Trinh bay ban d6 két qua trén trang Layout.

Bai 5: Su dung cac file dir liéu Forestype.shp, mainroad_polyline.shp trong thu muyc dir
lidu cho san, tao ban d6 ring ngheo va rumg trung binh cach duong chinh 2 km. Trinh bay
ban do két qua trén trang Layout.

Bai 6: M¢ 2 file dit 1iéu commune_pop.shp va Forestype.shp trong thu muc di liéu cho
san. St dung chirc ning Union va Intersect ctia GeoProcessing dé tao hai ban d6 méi. So
sanh su gidng va khac nhau cia dit liéu khong gian va thudc tinh trong file ban d6 két qua
cua hai chirc ning do.

Bai 7: Mo 2 file dir liu commune_pop.shp va Forestype.shp trong thu myc dir liéu cho
san. St dung chuc nang Clip va Intersect cua GeoProcessing dé tao hai ban d6 mdi. So
sanh su giong va khac nhau cua dir li¢u khong gian va thudc tinh trong file ban do két qua
cua hai churc nang do.
Bai 8: St dung file Mainroad_polyline.shp va file Foretype.shp trong thu myc dir liéu cho
san:
a. Tu file Forestype.shp: Tao 1 theme méi thé hién 3 loai dat: rimg giau, rimg trung
binh va rung trong.
b. Su dung dir liéu cua theme méi tao va theme Mainroad_polyline.shp: Xay dung
ban d6 h¢ thong giao thdng chay qua céc dién tich 3 loai rung néu trén.
Bai 9: Xac dinh nhiing vung rimg giau c6 do dbc tr 25 dén‘35 dd hodc cao hon 35 do nam
trong ranh gidi cac xa Huong Loc, Thuong Lo va Loc Bién. Str dung file Forestype.shp,
Slope.shp va Commune_pop.shp trong thu muc dir liéu cho san.
Bai 10: Xac dinh nhiing ving rimg nghéo c¢6 do doc dudi 15 d6 nam trong ranh gidi ving
dém. Su dung cac file Forestype.shp, Slope.shp va buferzone.shp trong thu myc dir li¢u
cho san.
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