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MO DAU

Theo bao cdo ciia Viét Nam nam trong khu vyc trung tim chiu anh hudng cia bio
nhiét doi tai Pong Nam A va 1a mot trong 10 nudc chiu anh hudng nang né nhét do bién
ddi khi hau. Hau qua 1a Viét Nam lién tuc bi anh hudéng nang vé v&i tan suét cao céc tai
bién thién nhién nghiém trong nhu bao va ap thép nhiét doi, 1d lut va truot 1o dat. Chi
riéng i lut, udc tinh khoang 71 % dan s6 va 59 % dién tich dat cia Viét nam chiu anh
hudng trong cac nam qua (Bank 2010). Tong thiét hai udc tinh so bd do bio 1ii thong ké
chi riéng tir 1996-2015 chiém 0,62% téng san pham qubc ndi GDP hay 2,12 ty USD
(Kreft, Eckstein et al. 2017). Theo du béo trong cic nim tdi, bién d6i khi hau tiép tuc
dién bién phirc tap, voi cac hinh thai thoi tiét bat thuong, khong theo quy luat, gdm bao
nhiét d6i va mua 16n giy lii quét; do vay nghién ciru 1d lut nhim nang cao kha ning
chdng chiu va tng pho cta ngudi dan vé6i bién d6i khi hau, dam bao 6n dinh cudc séng

cong dong dan cu dang 1a nhiém vu rat quan trong hién nay.

Xay dung mo6 hinh phan tich thuy van tr dit liéu DEM (Digital Elevation Model) va
ArcGIS Model Builder nham t6i uvu héa qua trinh nghién ctru, giam thiéu thoi gian va chi
phi khéo sat thyuc dia. Ddi vé6i cac khu vue dia hinh phtrc tap, noi con nguoi kho tiép can
dé thu thap di liéu, viéc st dung cong cu nay céd thé giai quyét nhiéu kho khan. Mé hinh
nay dac biét quan trong trong vi¢c nghién ctiru va du bao cac hién tugng thién tai nhu 1t
quét, truot 16 dat. Do nhitng tham hoa nay cé tdc d6 dién ra nhanh, viéc xay dung mo
hinh thiiy vin ty dong c6 kha ning phan tich va dua ra két qua chinh xac, kip thoi 14 vo
cung cip thiét. Piéu nay gitp giam thiéu rai ro vé thiét hai tai san, tinh mang con nguoi,
va hd tro cong tac tmg pho, phong chong thién tai mot cach hiéu qua hon. Do d6, t6i thyuc
hién ndi dung: “ Nghién ciu xay dwng md hinh phén tich thiy van tir dir ligu DEM
va ArcGis Model Builder *



CHUONG 1
GIOI THIEU MO HINH ARCGIS MODEL BUILDER

1.1. Tim hiéu vé Model Builder

ModelBuilder 13 mot ing dung st dung dé tao, chinh stra va quan 1y cac mé hinh. Cac
mo hinh 1a cac quy trinh cong viéc xau chudi cac chudi cong cu xir Iy dia 1y lai véi nhau,
cung cdp ddu ra ctia mot cong cu nay cho mot cong cu khac lam dau vao. ModelBuilder

ciing ¢ thé duoc coi 1a ngdn ngit 1ap trinh truc quan dé xay dung quy trinh cong viéc.

Model Edit Insert View Windows Help
IR RGN R AR A - R R S R

Vi du: Mb hinh cét ban do loai dat (Soils) bang da gidc StudyArea, thém mot trudng méi,
sau do tinh todn gia tri cho truong mai.

Mic du ModelBuilder rat hitu ich dé xay dung va thuc thi cac quy trinh cong viéc don
gian, nhung nd ciing cung cap cac phwong phap niang cao dé mé rong chie ning ArcGIS

bang cach cho phép tao va chia sé cac mé hinh cia minh du¢i dang cong cu.
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M0 hinh trén dugc mdt do thi st dung dé gtri thong bdo qua e-mail dén tat ca cac dia chi

trong pham vi 1 dim tinh tir dia chi ndp don xin gidy phép xay dung. M6 hinh bt dau
v6i mot 10p d6i twong gom nhiéu vi tri diém xin gidy phép. Lop ddi twong nay dugc dua
vao mot trinh vong ldp 1ap qua timg diém riéng 1é va dua diém d6 vao cong cu Chon 16p
theo vi tri, trong dé tat ca cac dia chi (buu ki¢n) trong vong 1 ddm tinh tr diém duoc
chon. Sau dé, cac dia chi ndy duoc chuyén dén mot cong cu tap lénh tuy chinh (cong cu
ma hoac déng nghi¢p cua da tao), Tao Danh sach gui thu, thuc thi ma Python dé xuat
danh sach giri thu & dinh dang HTML. Cudi cung, danh sach giri thu duge cung cap cho
mot cong cu tap Iénh tuy chinh khéac, Giri thong bdo qua email, chay mot tép thuc thi tuy

chinh dé gtri thong bao email va tao ma thanh cong.
Nhiing loi ich cia ModelBuilder:

- ModelBuilder 13 mot tmg dung dé& sir dung dé tao va chay cac quy trinh cong viée c6

chira mot chudi cac cong cu.

- Co6 thé tao cac cong cu cua riéng minh vd1 ModelBuilder. Cac cong cu tao bang

ModelBuilder cé thé duoc sir dung trong tap 1énh Python va cac md hinh khac.



- ModelBuilder, cung vai tap 1énh, 1a mot cach dé tich hop ArcGIS véi cac ung dung
khac.

ModelBuilder la cach tao cac mo6 hinh va cong cu mo hinh. Mgt mo hinh khong gi khac
hon 1a mét chuoi cac cong cu va dir liéu dugc xau chudi lai véi nhau; dau ra ciia mat
cong cu dugc dua vao dau vao cua mot cong cu khac. Khi Ivu mot mo hinh, no s€ tro

thanh mogt cong cy mo hinh.

M& ModelBuilder bang cach nhdp vao Geoprocessing > ModelBuilder &°. Thém dir
liéu va cong cu vao canvas ModelBuilder bang cach kéo ching tir ctra so6 Catalog hoic
ctra s6 Search bang cach sir dung nat Add . C6 nhidu cach co thé két nbi dir liéu voi

cac cong cu; mot phuong phap phd bién 1a st dung cong cu Add Connection & .

Khi d3 két ndi dir liéu véi céc cong cu, co thé thuc thi mo hinh tir bén trong
ModelBuilder bang cach nhap vao niut Run P .
C6 hai cach sir dung chinh cia ModelBuilder:
- Pé thuc hién ngay mot chudi cong cu di tao
- Pé tao cac cong cu ma c6 thé sir dung giébng nhu bat ky cong cu nao khac—tir
hop thoai cong cu, tir tip 1énh Python hoac trong mot md hinh khac

C6 hai huéng dan cho ModelBuilder:

Céc cong cu thuc thi trong  Néu chua bao gid st dung ModelBuilder, day 1a noi dé

huéng dan ModelBuilder bat dau.

_ Khi da quen voi viéc xay dung cac md hinh don gian,
Tao cong cu voi hudng

N . chi con vai budc nira 1a c6 thé tao ra cac cong cu. Chu
dan ModelBuilder

dé nay s& cho thay lam thé nao.

Giao dién ModelBuilder



ModelBuilder c6 giao dién don gidn vdi cdc menu, cac cong cu trén thanh cong cu va cac
tuy chon menu 16i tit nhu minh hoa bén dudi. Cac menu 16i tit ¢ sin cho toan bd mé
hinh hozc bét ky thanh phan mé hinh riéng 1é nao (bién, trinh két ndi hoic cong cu) bang
cach nhap chudt phai. Khong gian tréng mau tring trong mé hinh ma cc cong cu duoc
kéo va két ndi v6i cac bién duoc goi la canvas, trong khi hinh thuc va bd cuc cua céc

cong cu va bién duoc két néi voi nhau duoc goi 1a s do mé hinh.

== Model
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C6 nam menu kéo xudng trén menu chinh:

Menu Mo ta

Céc tuy chon dé chay, xac thuc, xem thong bdo, luu, in, nhap, XUt va
Model dong mé hinh. ciing c6 thé st dung menu nay dé x6a dit liéu trung gian va

dat thudc tinh cho mo hinh.



Menu Mo ta

Edit Cit, sao chép, dan, x6a va chon cac phan tir mo hinh.

Thém dir li¢u hodc cong cuy, tao bi€n, tao nhan va thém cac cong cu va

Insert
trinh vong 1dp Chi danh cho M6 hinh.
Chtra tuy chon B6 cuc tu dong &p dung céc cai dat dugc chi dinh trén hop
thoai Thudc tinh so d6 cho mé hinh ctia . N6 ciing chira cac tiy chon dé
Vi phong to hodac thu nho. Tuy chon Thu phong tuy chinh cho phép thu
lew

phong theo ty 18 phan trim tiy chinh. Cac muc thu phong dit san trén
menu Xem (25%, 50%, 75%, 100%, 200% va 400%) thu phong theo ty 1¢

phﬁn tram cb dinh cua kich thuéc thuc té.

Chtra mot cira s6 tong quan ma c6 thé str dung dé hién thi toan bo mé hinh
trong khi phéng to mot phan nhat dinh ctia mé hinh trong ctra s6 hién thi.
Window Vi tri hién tai ctia trong cira s6 mo hinh duoc danh dau bang mét hinh chir
nhat trong ctra sd6 Tong quan. Khi diéu hudng trong cira s6 ModelBuilder,

hinh chit nhat nay sé& di chuyén tuong Gng.

Truy cap hé théng ArcGIS for Desktop Help Online va hop About
Help _
ModelBuilder.

ModelBuilder cé ba bd thudc tinh dé thay doi mé hinh:
1. Thudc tinh mé hinh—Nhiing thudc tinh nay cho phép thay d6i tén mé hinh, nhan,
mo ta, duong din twong ddi, thude tinh tham s, moi trudng mo hinh, trg gitp va

phep lap.



2. Thudc tinh so d6—Nhiing thudc tinh nay cho phép thay d6i cach sip xép céc
phan tir trén so d6 ciling nhu mau sic va kiéu so d6 tong thé.
3. Thuoc tinh hién thi—Cac thudc tinh nay cho phép thay doi giao dién cia cac

thanh phén riéng 1é va cac thudc tinh dd hoa khéc.
1.2. Cong cu thye thi trong m6 hinh ModelBuilder
1—Copying tutorial data

Gia dinh ring d3 cai dat ArcGIS for Desktop (ArcGIS for Desktop Basic, Standard hoic
Advanced) trudc khi bat dau hudng dan nay. Dir liéu can thiét cho hudng dan nay (c6
trong dia CD ArcGIS for Desktop) theo mac dinh dugc cai dat
trong C:\arcgis\ArcTutor. Kich ban hudng din 13 hu cdu va dir liéu gbc da duoc diéu

chinh cho phu hop v6i huéng dan.

Pé tranh lam hong dir lieu géc, hiy sao chép thu muc ModelBuilder tir thu
muc C:\arcgis\ArcTutor sang 6 C trén may tinh. Néu dang sao chép dit liéu sang 6 dia

hodc vi tri khac, hay dam bao sir dung vi tri d6 cho tat ca cac bude bén dudi.
2—Opening the map document

Chon thu muc C:\ModelBuilder trong Windows Explorer va nhip chudt hai 1an vao

Extract Vegetation.mxd. Thao tac nay s€ khoi dong ArcMap va mé tai liéu ban dd, hodc
1. Khéi dong ArcMap.

2. Trén hop thoai ArcMap — Getting Started, nhap vao Existing Maps > Browse

for more dé biét them.
Hop thoai Open ArcMap Document xuat hién.

3. Duyét dén thu myc C:\ModelBuilder, chon Extract Vegetation.mxd va nhip vao

Open.
Thao tac nay s€ mé Extract Vegetation.mxd.
3—~Creating a new model

1. Nhép vao nut ModelBuilder & trén thanh céng cu ArcMap Standard .

10



Thao tac nay s& mé cira s6 ModelBuilder dé chinh stra. Ciing c6 thé tao mot mo
hinh méi bang cach nhip chudt phai vao hop cong cu hién co va chon New >
Model. Thao tac nay tao mot mé hinh trong hop cong cu vdi t€n méc dinh va mo
mo hinh dé chinh sra.

4—Adding tools and data to a model

Bay gio m6 hinh da dugc mé dé chinh stra, s€ thém hai cong cy bang cach sir dung ctra

s6 Search:
1. Trong ArcMap, nhip Geoprocessing > Search For Tools.

Diéu nay s€ md ra mot ctra sO Search ma c6 thé gan vao bat ci dau trong

ArcMap.

GEOprOCESSing I

Buffer

Clip
Intersect
Unian
Merge

Dissalve

Search For Tools

] EI Ugj EI ?ﬁ ﬂ ﬂ Jf‘ﬁ .:r»"ﬁ .:r»"ﬁ cﬁ"ﬁ cﬁ"ﬁ .:?"H

ArcToolbox
Environments., ..

Resuls
ModelBuilder
Pythion

Geoprocessing Resource Cenber

Geoprocessing Options, ..

2. Trén cira s6 Search ,nhap Buffer,sau d6 nhip vao nut Search @. Cong cu bd

dém duoc liét ké cung voi cac muyc tim kiém khac.

3. Kéo muc tim kiém Buffer (Analysis)(dai dién cho cong cu B6 dém duoc tim thiy

trong hop cong cu Phan tich) vao khung vé ModelBuilder trong khoang trang.

11
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Piéu nay thém cong cu va bién dit liéu dau ra vao mo hinh. Bién dau ra duoc két
nbi v4i cong cu bang mot dau ndi. Ca cong cu va dir lidu dau ra déu tréng (khong
c6 mau) vi khong c6 tham sb cong cu niao dugc cung cap.

Tim kiém va thém cong cu Clip trong hop cong cu Phan tich theo cach twong tu.
Néu hai cong cu tring nhau, nhip vao nit Auto Layout == trén thanh coéng cu

ModelBuilder dé sip xép cac cong cu.

«** Model
Model Edit  Insert  View Windows Help

e B X 2~ bI&EE,

Output
Feature
Class

Output
Feature
Class {2}

C6 hai phuong phap khac dé thém coéng cu vao md hinh khong duoc st dung

trong huéng dan nay, nhung da duoc liét ké dé gidi thiéu véi :

12



o Trong cia sb Catalog, diéu hudéng dén Toolboxes > System
Toolboxes > Analysis Tools > Proximity. c6 thé chon Bo dém va kéo

cong cu vao canvas ModelBuilder trong khoang trang

o Trén thanh céng cu ModelBuilder Standard nhip chon Add Data or
Tool &, va diéu hudng dén Toolboxes > System Toolboxes > Analysis

Tools > Proximity. Chon cong cu Buffer va nhap vao Add.
5—Filling in tool parameters
Bay gid cac cong cu da duoc thém vao mod hinh, s& dién cac thong sd ciia cong cu.
1. Trong ModelBuilder, nhap diip vao cong cu Bo dém dé mo hop thoai cong cu cia
no.
2. Dbi v6i tham s6 Input Features , nhap vao nit duyét £ va diéu hudng dén co s
dir liéu dia 1y dau vao (C:\ModelBuilder\ToolData\Input.gdb).

3. Chon 16p dbi tuong PlanA_Roads va nhip Add.

4. Sau khi dién vao cac tinh ning dau vao, tham s6 Output Feature Class s& tu
dong dugc tao va dién vao cho . Thay thé tén dau ra duoc tao tu dong nay béng
cach nhap vao nit Browse button E% cho tham sé6 Output Feature Class . Piéu
huéng dén co so dir liéu dia 1y dau ra trong thu muc ModelBuilder
(C:\ModelBuilder\Scratch\Output.gdb), g0 BufferedFC for  the  output

name,sau d6 nhap vao Save.

5. Dbi voi tham s Distance, chon tiy chon Field va chon Distance fieldtir danh

sach.

13



7.

8.

9.

6. Nhap OK. ( khong can dién thém bat ky thong s6 nao khac.)

'-:.

“, Buffer

Input Features

A
|C:'I,Ml:n:leIBuiIder'l,TDDIData'l,Input.gdb'l,PIan.ﬂ_RDads Iﬂ

Cukput Feature Class
Zi\ModelBuilder\, 3o atchiOukput, gdbt BufferedFC
Distance [value or Figld] I—_ o

3 Linear urit

® Field — m -e
Diskance w

W

I Ok, ] [ Cancel ] [ apply ] [ Show Help == ]

Dit liéu dau vao duoc thém dudi dang mot bién vao mo hinh (hinh bau dyc mau
xanh lam trong hinh minh hoa ¢ trén) va duoc tu dong két ndi v6i BO dém. Bién
dau vao (hinh bau duc mau xanh lam), cong cu (hinh chit nhat mau vang) va bién
dau ra (hinh bau duc mau lyc) thay d6i mau sic dé cho biét rang tat ca cac gia tri
tham s6 da duoc cung cap va cong cu di san sang chay. Luu ¥ rang viéc nhap vao

OK trén hdp thoai cong cu khong thuc thi cong cu trong ModelBuilder.

Khi dit liéu hodc cong cu dugc thém vao mot mé hinh, ching duoc goi 14 cac phan
tr moO hinh. C6 ba loai phén tr co ban: bién (chéng han nhu bo dir li€u), cong cu

va trinh két nbi.
Nhén dtp vao Clip dé mé hop thoai cong cu ciia no.

Dbi voi tham sé Input Features, nhip vao Browse button E% va diéu huéng dén
co sé dit lidu dia Iy dau vao (C:\ModelBuilder\ToolData\Input.gdb).

Chon 16p tinh ning vegtype va nhap Add.

10.Béi vé6i thong s6 Clip Feature, nhap vao miii tén va chon BufferedFC tir danh

sach tha xudng. Biéu tuong tai ché mau xanh L nghia la BufferedFCla mot

bién trong mo hinh. Bién nay duogc tao trong md hinh khi thém cong cu B§ dém

14



11.Nhép vao nuat browse button £ cho tham sé Output Feature Class, diéu huéng
dén co so dir litu dia 1y dau ra (C:\ModelBuilder\Scratch\Output.gdb),
g6 ClippedFC cho tén tap dit liéu, sau d6 nhan Save.

12.Nhin OK trén hop thoai Clip tool.

Bién dau ra cia cong cu Bo dém duoc két nodi tu dong (st dung trinh két ndi) lam

dau vao cho Clip, nhuw minh hoa bén duéi.

Inpuk Features

| :\ModelBuilder) ToolDatal Input. gdblveghype Iﬂ

Clip Features

| BufferedFC Iﬂ

Cutput Feature Class

|C:'l,Mu:udeIBuiIder'l,Su:ratu:h'l,Output.gdb'l,CIippedFC | |

|
4 #

[

[
066

[l

w

[ K l [ Cancel ] [ apply ] [ Show Help == ]

6—Running the model

Sau khi tat ca cac thong sd ctia cac cong cu di dugc dién vao, mo hinh di sin sang dé
chay.

1. Trudc khi chay mé hinh, hiy chon bién ClippedFC, nhip chudt phai, sau d6 nhap
vao tiiy chon Add To Display. Pit tiiy chon nay dam béo rang khi mé hinh duoc
chay tr ModelBuilder, ClippedFC dau ra s& duoc thém viao man hinh trong
ArcMap dé xem nhanh két qua.

2. Tu menu ModelBuilder, nhp vao Model > Run Entire Model.

Mo hinh chay va dau ra dugc thém vao man hinh. Sau khi mé hinh chay xong, ca
cong cu (hinh chit nhat mau vang) va bién dau ra (hinh bau duc mau xanh luc) déu

hién thi bong d6 xung quanh chung cho biét cac cong cu nay di duogc chay.

15



Chay mo hinh trén cac cung dwong khac nhau

Dé chay mé hinh trén cac con dudng khac nhau (ching han nhu céc 16p tinh ning PlanB

hoac PlanC), co6 hai lya chon:

1.

2.

Bam dip vao Bo dém va diéu hudng dén mot 16p tinh ning khéc, hoic

Kéo dir liéu tir ctra s6 Catalog vao ModelBuilder canvas dé tao bién dit liéu méi,
sau d6 két ndi bién nay véi Bo dém. Thyc hién theo cac budc dudi day dé xem

1am thé nao diéu nay hoat dong..
Trén menu ArcMap, chon Geoprocessing > Geoprocessing Options.

1. Pam bao kiém tra When connecting elements, display valid parameters

when more than one is available.
2. Nhén OK.
Diéu hudéng dén co so dit liéu dia 1y dau vao trong cira s6 Danh muc.
Chon 16p tinh nang PlanB_Roads va kéo n6 vao canvas ModelBuilder.
Nhan nat Connect button & ,rdi 1am theo:
1. Nhin vao phan tir bién PlanB_Roads.

2. Nhan vao Buffer tool element. Mot menu 16i tit xuét hién chira cac lua

chon tham sd kha dung cho cong cu.
3. Chon Input Features tir danh séch.

Thao tac nay két ndi bién PlanB_Roads voi B dém va tu dong ngét két ndi bién
PlanA_Roads dd dugc két ndi trude dé voi cong cu. Cac thanh phan mo hinh mat

bong do, c6 nghia 1a mo hinh chua dugc chay véi bién méi ma da thém.

Nhép dip vao B6 dém va chon trudng khoang cach chinh xac tir 16p ddi tuong

PlanB_Roads.
Chay mé hinh bing cach Model > Run Entire Model.

Mo hinh chay va dau ra dugc thém vao man hinh. Sau khi mé hinh chay xong, ca

cong cu va bién dau ra déu hién thi bong d6 xung quanh chung cho biét cac cong

16



cu ndy di duoc chay. Lop ClippedFC dau ra hién co (tir lan chay trudc véi
PlanA_Roads) trong muyc luc ArcMap dugc cap nhat v6i két qua tir PlanB_Roads.

7—Saving a model

Luu 1 bude cudi cung cho huéng din nay. sé& sir dung mé hinh di luu trong huéng dan

Tao cong cu voi ModelBuilder.

1. Chon cong cu Save @ trén thanh céng cu ModelBuilder va diéu huéng dén
C:\ModelBuilder.

2. Mot mé hinh chi c6 thé duoc luu trong hdép cong cu. Nhap vao biéu tugng

NewToolbox ¥ trén cira s6 diéu hudng.
Hop cong cu ¢6 tén midc dinh dugce thém vao khong gian lam viéc.

3. Doi tén thanh MyTools.tbx.

Save §|

Lookin: |5 ModelBuilder | 45 dup Lt E= v EY F;le

Mew Toolbox

4. Chon MyTools.thx va nhan Save dé luu mé hinh véi tén mic dinh (Model).
Phan tich bo sung

Néu mudn thuc hién mét sd phan tich vé1 moé hinh, c6 thé thém cong cu Théng ké Tom
tat dé nhan bang tom tat khu vuc bi anh hudng theo loai tham thyuc vat trong da giac vung

dém xung quanh cac con dudng duoc dé xuét.
1. Su dung PlanA_Roads lam dau vao trong cong cu Bo dém cho phan tich nay.

2. Tim cong cu Thong ké Tom tat trong cira s6 Search.
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3. Kéo cong cu vao mo hinh.
4. Nhén dap vao Summary Statistics d¢ mé hop thoai cong cu.

5. DPbi véi Input Table, nhip vao miii tén va chon ClippedFC c6 biéu tuong €9 .

Biéu tuong tai ché nay c6 nghia la n6 1a mot bién trong mo hinh

6. Déi v6i Output Table, duyét dén co so dir liéu dia 1y dau ra
(C:\ModelBuilder\Scratch\Output.gdb), nhap  tén AffectedVegetation rdi

nhén Save.
7. Dbi véi Statistic Field(s) , chon Shape Area

8. Nhap vao 6 bén canh Shape_Area bén dudi Statistic Type va chon SUM tir danh

sach tha xudng.
9. Pbi vai Case field , chon VEG_TYPE tir danh sach.

Hop thoai Théng ké Tom tat da hoan thanh duoc minh hoa bén dudi.

N\ Summary Statistics @
~
Input Table
| Clippedrc =~
Qutput Table
C{ModelBuilder\Seratchl output  gdblAffectedvegetation
Skatistics Field(s)
v
Field Statistic Type +
Shape_srea SUM
[
< >
Case field (aptional)
v
WEG_TVPE +
[]
v
oK I [ Cancel ] [ Apply ] [ Show Help = > ]

10. Click OK.

11.Confirm that the Add to Display option is checked for ClippedFC by right
clicking it.

12.Right click and check the Add to Display option for
the AffectedVegetation variable. This will add the ouput to the display after the

model runs.
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13. Run the model.

The output ClippedFC and the AffectedVagetation table is added to display in the

ArcMap table of contents.
14. Open the table by right-clicking and clicking Open.

The table shows a summary of area by vegetation type within the buffer polygons

that will be affected by the proposed roads for plan A.
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CHUONG 2:

XAY DUNG MO HINH PHAN TiCH THUY VAN TU DU LIEU DEM VA
ARCGIS MODEL BUILDER

2.1. Giéi thiéu vé DEM (Digital Elevation Model)

M hinh s6 d6 cao DEM duoc dinh nghia nhu sau: M6 hinh s6 d6 cao DEM la biéu
thi mot tap hop hitu han 3 chiéu (3 Dimension viét tat 1a 3D) {, = (X,,Y,,Z,),i =12,....n}
ctia bé mit dia hinh D, trong d6 (X,,Y, € D) 1a toa d6 phang va Z, 1a d6 cao tuong ung.

Mo hinh sé dia hinh c¢6 nhiéu wu diém so véi ban dd dia hinh truyén thong. D6
1a:DTM hoic DEM c6 thé truc tiép dwa vao may tinh phuc vu cho cac muc dich khai thac
khac nhau, nhu: cac cong tac thiét ké tu dong, thanh 13p ban dd sb, v& duong déng muc,
1ap mit cat va tinh toan khéi luong san lap cong trinh...

Mo hinh s6 dia hinh c¢6 nhiéu hinh thirc biéu dién, trong d6 chi yéu la dang lugi 6
vudng quy chuan va ludi tam giac khong quy chuan.

Pé giam bt khdi lwong sb lidu va thuan tién trong quan 1y, xu 1y dir liéu thudng
dung tap hop d6 cao Z, cua cac diém dia hinh dugc bd tri theo khoang cach déu trén mdi
hudng toa d6 X, Y dé biéu dién dia hinh thanh cac thanh phan nhé cua dia hinh goi 1a mo

hinh s6 dia hinh theo luéi 6 vudng.

\

Biéu dién DTM qua luéi 6 Biéu dién DTM qua ludi
vudng quy chudn tam giac khong quy chuan
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Trong m6 hinh s6 dia hinh nay, toa do phéng ciia mot diém dia hinh bat ky Pxiy;
duoc xac dinh theo s6 thu tu 1,j cua 0 luoi trén hai hudng, tuce la:

X, =X, +iDx , (i=04..n, -1 31)
Y. =Y,+jDy , (j=01..,n, -1 '

trong d6: Xo, Yo 14 toa do cua diém gbe ludi 6 vudng (thong thudng 1a diém goc trai
dudi ca ludi); Dx, Dy 1a khoang cach lién tiép gita cac mat ludi theo huéng X va Y; ny,

Ny la s6 6 ludi trén cac hudng twong ung cua mo hinh.

Mo hinh s6 d6 cao DEM theo dang 6 vudng quy chuan cé khéi lugng sé liéu nhod
nhat va dé st dung, dé quan 1y nén dugc tmg dung rong rdi hién nay. Tuy nhién, dang
biéu dién nay trong mdt sd trudng hop khong biéu dién chinh xac ciu trac va chi tiét dia
hinh do cac phuong phap ndi suy do cao cho cac diém mit ludi, mbi mot phan tir nho
nhat trén bé mit dia hinh lai khong ap sat dia hinh thuc té vi c6 4 diém nén duong déng
mirc ndi suy tir DEM ciing khong chinh xac. Pé khic phuc nhuge diém trén, trén md
hinh s d6 cao duoc bd sung thém s6 liéu dic trung dia hinh, nhu: cac diém dic trung dia
hinh, dudng phan thuy, tu thuy (watershed), cac duong dit giy (fault lines) v.v... Néu
lién két cac diém, dudng dic trung theo mot quy luat nhat dinh thanh nhiéu tam giac
khong trung 1én nhau phu trum khu vuc dia hinh cia DEM sé tao thanh mo6 hinh sb dia
hinh biéu dién theo lu6i tam giac khéng quy chuin TIN (Triangulation Irregular
Network). Mo hinh s6 biéu dién dudi dang hdn hop ludi 6 vudng va ludi tam giac nay

dugc goi la DEM tam giac hoac TIN.

Uu diém cta TIN 1a c6 kha ning khai quat duoc dic trung dia hinh va biéu dién
nhirng vung dia hinh phuc tap dugc chinh x4c hon dang ludi 6 vudng (Grid). M6 hinh
TIN ¢6 nhuge diém 1a khéi lugng s6 lidu 16n va cAu trac phtrc tap, nén viéc st dung va
quan ly ciing twong ddi phire tap hon.

< Ung dung cta m6 hinh s d6 cao DEM

Mo hinh s6 d6 cao DEM c6 rit nhiéu tng dung trong thuc té. Mot sé tng dung cia

mo hinh DEM nhu sau:

Phan tich dia hinh: Tinh toan do dbc, hudng dbc, diém cao nht, thép nhét.

M6 hinh héa thiy van: Nghién ctru dong chay, 1i lut, x61 mon.
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Quy hoach @b thi: Lap ké hoach sir dung dét, danh gia tic dong maoi truong.
Khio sat dija chat: Phan tich dja chat, tim kiém khoang san.
Lap ban db dia hinh: Tao cac ban d6 dia hinh 3D.

Vi dy, m6 hinh sd d6 cao DEM duoc st dung dé phan tich dia hinh, tinh toan do
dbc, hudng déc, xac dinh cac khu vuce c6 nguy co x6i mon cao. Trong linh vyc thily vén,
DEM duogc str dung dé mo hinh hoéa dong chay, du bdo 1 lut. Ngoai ra, DEM con dugc
tmg dung trong quy hoach d6 thi, lap ban d6 dia hinh, khao sat dia chét, va nhiéu linh

vuc khac.
2.2. X4y dung md hinh ArcGis Model Builder dé thanh lap ban d6 thiy vin

1. M6 mot mé hinh méi:

L
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Deda Bx oo b 225w 0 V] EEEEO
EICRT - IHHE X O Y R lwl =
Table Of Contents 3 x ~
Eoc8 =
o = layers

= Elev1.tif

Value
74 Model - m] x

TaIess Gl | Goleea &)

Model Edit Insert View Windows Help
s 88 x GIREENIAQO kS

2. Thém dir liéu DEM vao mo hinh:
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$ Model

Model Edit Insert View Windows Help
s
d& Add Data or Tool
Look in:

B el

[E2 @Hocthuat_2022

Name: [BevLaf

Show of type: ‘

4 Model

Model  Edit  Insert  View Windows

B& L8 x -

Help

&3

EEAkil & & kv b

3.Tao Fill:

Q) NCKH.mxd - ArcMap

File Edit View Bookmarks
Degde & a8 x
BaMm@iill«e

ArcToolbox

@) Data Management Tools
& Editing Tools
B Geocoding Tools
@ Geostatistical Analyst Tools
@ Linear Referencing Tools
& Multidimension Tools
& Network Analyst Tools
& Parcel Fabric Tools
& Schematics Tools
@ Server Tools
= By Spatial Analyst Tools
& Conditional
& Density
& Distance
& Extraction
& Generalization
& Groundwater
= & Hydrology
#, Basin
L Fill
#, Flow Accumulation
., Flow Direction
#, Flow Distance
#, Flow Length
# Sink
#, Snap Pour Paint
4, Stream Link
#, Stream Order
#, Stream to Feature
#, Watershed
1 B Internolation

Insert Selection Geoprocessing Customize  Windows  Help
o cid -1l
W - k@ L Rk
2 x
~
B4 Model - o
Model Edit Insert View Windows Help

ES+EBRXx 2 $BRREHAN NS 7>
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+5 Model - [m} x

Model Edit Insert View Windows Help

@& +BHBX 2 $IEGHRIIAQN kS

4. Tao Flow Direction

e Model_NCKH

Model Edit Insert View Windows Help

BS BB X2~ HBEERIIEN kS P

Flow Direction
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4 Model NCKH — O X

Model Edit Inset  View Windows Help

& +EBBX 2 S BEORITAO KRS v P

6. Tao Conditiona

25




9 Model_NCKH

Model Edit  Insert View Windows Help

& AR x|~ b BEBRIAN RSP

Flow

Accumulation

7. Tao Stream order
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e Model_NCKH
Model Edit Insert View Windows Help

S B x/ 2| BBl 0 kdvPp

Fiow

Accumulation

8. Tao Stream to Feature

4 Model NCKH
Model Edit Insert View Windows Help

B BB Xx 2~ @RI QO ks v

Flow

Accumulation

9. Tao Basin

4 Model_NCKH — m]

Model  Edit Inset View Windows Help

ES @B x 2 EREENIIAN RS P

Flow

fccumataon

10. Chuyén sang polygon

27




ArcToolbox a4 x

Model NCKH — [m} X
& Cartography Tools 4 Model
=] . Conversion Tools Model Edit Insert View Windows Help
& & brcel & L HB X0 (S BEELAN KNSV

& From GPS
& From KML
& From POF
= & From Raster
#, Rasterto ASCI|

%, Rasterto Float Fﬁ"
%, Raster to Point
#%, Rasterto Polygon
#, Raster to Polyline
£, Raster To Video

Accumulation

& To Collada

& To Coverage

& To dBASE

& To Geodatabase

& To GeoPackage

& ToKML

5 To Raster

& To Shapefile

3 Data Interoperability Tools
8 Data Manaaement Tools

s Model_NCKH - [} b4
Model Edit Insert View Windows Help
s +@BEx2c $REBNIHAQN NS v P

~

Fldw
Accumulation

v

< »

11. Chay md hinh
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KET LUAN

Sau thoi gian nghién ctru va tién hanh “Xdy dung mé hinh phén tich thiiy vin tiv

dii liéu DEM va ArcGis Model Builder” thi d3 dat duoc két qua sau:

Xay dung mo hinh phan tich thuy van tir dir liéu DEM (Digital Elevation Model) va
ArcGIS Model Builder nham ti vu héa qua trinh nghién ctru, giam thiéu thoi gian va chi
phi khéo sat thyc dia. Pdi vé6i cac khu vue dia hinh phtrc tap, noi con nguoi kho tiép can
dé thu thap dir liéu, viée st dung cong cu ndy cé thé giai quyét nhiéu khé khin. M6 hinh
nay dic biét quan trong trong viéc nghién ctru va du bao cac hién tuong thién tai nhu li
quét, truot 1& dat. Do nhitng tham hoa nay cé tbc d6 dién ra nhanh, viéc xay dung mo
hinh thay vin ty dong c6 kha ning phan tich va dua ra két qua chinh xac, kip thoi 1a vo
cung cap thiét. Piéu nay gitip giam thiéu rii ro vé thiét hai tai san, tinh mang con nguoi,

va hd tro cong tac tng pho, phong chéng thién tai mot cach hiéu qua hon.
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