Geoinformatics Center
Asian Institute of Technology

LAOS CARAVAN Training

Case Study
29 Nov 2005



Geoinformatics Centet
A

.
sian Institute of Technology

Watershed Management

= Objective:
= Discuss watershed management aspect based on
so1l erosion

= Land cover/use extraction, DEM creation, soil
erosion and GIS analysis planning support for
planner

= (Capacity building for local staffs on the use of
GIS and Remote Sensing for watershed
management
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Study area

NamNgum watershed

NamNgum Dam have
two main upstream as
show 1n figure.

Case study was based on
the watershed loacted at
of the Dam.

The Lao Peoples
Democratic Republic

Gradit: Austrailan Makom) Resource Cantra
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DATA

RS and GIS data
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RS data

= Landsat
= Path 128 Row 47> 27 Dec 1999
= JERS OPS
=  Path 124 Row 269> 27 Dec 1995
=  Path 124 Row 269> 30 Oct 1996
= Path 124 Row 269> 24 Apr 1997
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GIS Data

= Layers
= Land use 1993 and 1997
= River network
* Road network
= Villages with population data (spreadsheet)
= Contour
* Province boundary and
= District boundary
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Using RS & GIS

« Update landuse

» Extract watershed boundary

 Create terrain data: elevation, surface

» Generate the drainage network

« Evaluate the soil erosion in watershed area

« Carry out Spatial analysis
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Hands-On Content

= |ntroduction ArcGIS and Data
Creation/Handling

= Landuse Classification:Visual Screen

Editing
= Watershed Extraction
=  GIS Analysis

= 3 D analyst and Spatial Analyst
=  Applying Parameters

= Landuse, Slope and Transportation
= (Case study area extraction
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Introduction
ArcView

Data Creation/Handling



I. Overview of Arcview Software
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-Double Click

Arcview

Ediy [

Microsoft Excel
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1.1 Arcview Components

Application Window

Menu Bar
Button Bar

& ArcView GIS 3.2a
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Tool Bar
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: : Gesiformatics
1.2 Graphical User Interface (GUI) for View ey

& ArcView GIS 3.2a

Eile Edit Miew Iheme Graphice indow Help
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\ 4
Z.oom Full Extent

v
Z.oom Active Extent

v

Zoom Select Extent

v
v Zoom In
Open Theme v
Property Table Zoom Out
v v
Theme Properties Previous Zoom
v v
Add a Theme Clear Selected Feature
v v
Pointer or Selector Help

v
Identify the feature



Geoinformatics Center
Different GUISs for different windows

2 arcvien 615 3.2 I JTTES
Fie Froject Window Help Fle Edt Ieble Field Window Help
Project BIE2) () BIRJE Table
1431 selected [x
2 Untitled 1 [=] B3 o |
Vinsmew New | Viaamee

o HOUERANG ol a : M 130118 HOUAANG, ol T8
002 NAMED o[+ 0 @ =] A Font 13010027 13017 13 NAMED o[+ e @ =
03 BELINGTHALE Tbmig] z Font 13010031 1301 13| BELNGT HALE [birig] T8¢
i THASEND GHE] it Vizws ont 11307006 THASAND GNAI s 2 || views
i THASANG WY miki300hvp aint i THASAND NOY mik-t3oohvp ¢ @
007 PALED ks oint 1301007 FAKBD ks c
i) TONPHEUNG A0ogel’ oint 1301008 TONPHEUNG Hiogl) i
o0 LADNGAM alae, ot 1301003 LACNGAM alai, i @

HONKEN Ovoodo i i HONKEN Ovocdo i

(ACHALID oktskf i i ACHALID ol sl : Chatts

NGDAMDUANE fatefo ot HEDAMDUANE faielo i

BHANG P ot BNANG Bk ¢

et i oint HOs i e | Lagous

HELARHATRAT 7 rvgtighaiil oint HELARHATRAT 7 vgtigkaikl : ~

ONEKOM sov3d, aint ONGKOM sov'3d, < ’

GNGEANG ol . = i ONGBANG [ Thd < =

q | o Soipts ¥ | =l
Viewl

Layout1 o =] S

o visgeshe ® 0000
. o vitzgesnp =]
] Roadsshp °
- o Rosdsehg
| Fopds_vilshp bt N
iy i
5 ehonitions _1 Popd5_villshe é.;‘:’a,..m..,;
i : Sahan
o« Ditictshp 2 ! W IR = P
. . ¥ - Fnintandui © °
[ Atcaphangthe o[ Ditristshp e -
[ Aaphon [ Alsaphangtho e
[ Champhon [ A aphon s
— it 1 champhen
e 1 Hnanthabouri
[ outhoumphor [ Nong
1 Phalanxai 1 outhoumpher
| ;2: " [ Fhatanxai_|
[ Songkhan 1 #hin
1 Thap angthon: L : [ Songkhon
[ Wilabouri =l = Thapanathon:
1 e ot
[ vilabouri
o 1Y =

JREIES JEIE]

Fie Edi View Iheme Graphics Window Help Elo Edt Layout Graphics Window Help

k) View

Scale

o [ 53 |
HOU&XANG s-hk! o HOU&XANG
HEMED GE[+ i HEMED GE[+
BELNGTHALE [bimig] i BELNGTHALE [bimig]
THASANG GNAI ik 0.5 il THASANG GNAI ik 0.5
THASAND NOY mik-toohvp o0& THASAND NOY mik-toohvp
PARBD whdl+ 007 PARBD whdl+
TONPHEUNG 9Qogzl)" 0oz TONPHEUNG S00gl)
LAONGAM alnikk, [ilic] LAONGAM alnikk,
KHONKEN Ovocdo a KHONKEN Ovocdo
NACHALID okSts]yf 1 NACHALID okSts]yf
DONGDAMDUANE fgfefo 2 DONGDAMDUANE fgfefo
GHANG Pk 3 GHANG Pk
HOSI el 4 HOSI el
HEUAKHAQKAT g7rivglokdkf 5 HEUAKHAQKAT g7rivglokdkf
ONGKOM +0v'3d, [ ONGKOM +0v'3d,
DNGBANG fala' | = 7 DNGBANG fala' =
7' Layoutl I [=] = E3
o vinageshp =] o vinageshp =]
. .
o Roadsshp o Roadsshp
Yavi g v g
| Pap@5_vilshp %E&::qlnnﬂ: _1 Popds_villshp g:m:li::qlnnpg
i enarpind |
it Pt
o Distrietshp o Distrietshp 0, v
[ Alsaphangtho [ Alsaphangtho P!
[ Atsaphan [ Atsaphen i
[ [
anthabouri anthabouri
I Heng [ neng
[ outhoumphor [ outhoumphor
] rhatan=ai __| [ Phatancai |
1 Phin 1 Phin
[ Sengkhon [ Sengkhon
[ Thapangthon: [ Thapangthon:
=R =R
I I




1.3 Format of ArcView Data
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dh.dbf

. district.dbF

Data Layer is called Theme in
ArcView
*One theme in ArcView will have at
least 3 physical files with extension
*.dbf (table data)
*.shp (spatial data)
*.shx (relations)

. diskrict.shp
gepsatimg. bxk
_ pop35 _vil.sbn

@ river, TIF
roads,sbx
savanakhet, dof
savanakhet,shp

social, dbf

B TM_SVKO01 129, ki
willage. dbf

willage, shp

district.aih
district,shn
. districk, sk
log
popS_vill s
Reqgister, avx
5 roacs

savanakhet.sbn
savanakhet,shx

social-eco,dbf
willage, aih
willage.sbn

village, shix

diskrick, ain
districk, shx
geprap. bxk

. popSS_vill.dbf

. pop9s _villshp
@ reqister, doc

roads, shn

raads, shx

savanakhet.shix

soc_eco,dbf

TM_SWKO01 129 b

village. ain
village. shix

] villageshp el
.

ﬂ Roads.shp
Vavs

| Pop2s_willshp

«] DEtrictshp

|:| Atz aphangtho
Atcaphon

Champhon
Khanthabouri
Mang
QOuthoumphar
Fh alanxai |
Fhin

Songkhon
Thapangthon,

[ vilabouri
1 %aihanri ll

District.shp

District.dbf (table data)
District.shp (spatial data)
District.shx (relations)
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1.4 Themes

Theme has properties as

ﬂ Willage.shp =
. +—
47

ﬂ Roads.=hp

—¢ Active/NonActive

Q5 will.= hp

Visible/lnvisible

« Ditristshp

[ | Atsaphangthe
Atzaphon

Champhon

[ ] Khanthabouri
[ Nens
[ ] Outhoumphor

Fhalan=ai — e

Fhin Legends
Songkhan
Thapangthaon:

|:| Vilabauri

I 1 %¥aihanri ll




1.5 Data Display and Overlay
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Add theme or themes @
Check box to visible a theme: district.shp
Double click on theme for legend display:
Select Legend type: Unique Value
Values Field: Dname

district.shp

Arrange for theme order: drag and drop

#} ArcView GIS 3.2
. Rile  Edit Miew Theme Graphicz window  Help

N ]

ERE [

| willage=shp
L]

| Roadsshp
| Popa5_willshp

« Districtshp

|:| Atz aphangtho
Atz aphan
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Hang
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Fh alan=ai
Fhin
Songkhon
Thapangthon:
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Xaibouri
Aaiphouthong
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[ ] *onbouri

A

(@ > ol®c ] £ w2 T - Seale 14207807 BE T
| willage.shp = e | Open | Frint
.
S| st she B viet A
| Pop85_villshp
+] Ditictshp

([
LL

e

42 Legend Editor I =] 3
Themme: [District shp =l L. |
Legand Typpe: [Unique Value =] L‘
Values Field: [Dname =1

Symbol Walue Label Count

[ ¢ Atsaphangthong Atsaphangthong 1 =

[ | Atsaphon Atsaphon 1

[ i Champhen Champhon 1
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L_ | [ ! Neong Mong 1
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[ : Phalanai Phalansai 1 x|
4|5 2| 5| 8] @ a8l
Calor Schemes: [ Pastels =l
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1.6 Layout for printing map

*Activate View window

*Select View\Layout...

*Select one paper style on Landscape Manager (portrait or landscape)
Choose <New Layout>, Try edit with objects on the layout.

i Layout? —To[x]
Lo Miageanp
L Roadrahp
ﬂ Willage.shp = CDumetanp
[ shiaphangtheng
* [ ataphoen
Dhamphc-n
¥ FRoadsshp = krantrabauri
AYd Mong T
[ futnoumpiten |
mal I
| Pop2s_willshp ] n:rns_n:? )
[ ] songhnén = °
[ | mépingwong ~ ©
i C]WiEbéun ~
ﬂ Districtshp ] safbourt -~ C
[_] Atsaphangtho [ baipliowtnong ©
Atcaphon =;*F’°f‘ A
Champhen L
Khanthabouri - S
Mang A P
QOuthoumphar . E. ..
Phalan:ai I
Fhin
Songkhon
Thapangthon,
[ vilabouri
1 et X I




1.7 Extension of ArcView
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-Activate the project windows
*Select File\Extension

*Select extension program (Geoprocessing)

*Extension program will occur in menu, button or tools in individual interface

(View Windows, menu View\Geoprocessing)
*Try with another extension, Spatial Analysis and 3D Analys

il Arcview GIS 3.2

Broject  Window  Help

Hew Project  Chrl+k
Open Project...

LClogze Project

Save Project Chl+5
Save Project bz

Extenzions...

! Extensions

Available Extenzions:

Dialog D ezsigher

Digitizer

Geo process In [u}

(I N T . N

Legend Taoal

Aot

Graticules and Meazured Grids
IMAGIME Image Suppart

JPEG [JFIF] Image Support [ Make Defaul

Containz toolz for UMIOM, CLIP, INTERSECT. MERGE, DISS0LVE and
Azsigning Data by location [v3.2]

ic

i ArcYiew GIS 3.2

WAl Theme Graphics  ‘winc

Properties...

Add Theme... Chrl+T
[meocode Addresses,. F
fdd Event Theme... I
Mew Theme...
Themes On I
Themes Off

Lavout...

TOC Style...

Full Extert

Zoorm Lh

Zoom Cut

Zoom To Themes
Zoom To Selected

Zoom Preyious

Find... Chil+F
|Locate dddiess,..

GeoFrocessing Wizard...
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Extension of ArcView

Graphice  WWindow

|perplate Gnd....

[Ereate Comtaurs,..

3D Analysis Spatial Analysis e
[erve Sepect

Wiew  Theme Graphicz  indow  Help

@ - F TIM fram i} Arc¥iew GIS 3.2
f [ e
[EStUres to Eile Edt %iew Theme M Surface  Graphics

[rterpolate Grid... % .E Eroperties..
i

[Ereate Contaurs. .. g g
N e Find Distance
[enve Slope |ﬂ| h | : | d |@|@|€ Azzian Pragirnity

Derive Aspect 2 Untitled _
Ealoulate DMensity..

Awailable Extensions; Compute Hillshiade. . i Awailable Eutensions; = | Open
Ealzulate YWiewshed...

Campute Hillzhade...

Ealoulate Yiewshed .

el Statistizs. .

30 Analyst o MrsI0 | ! Wiew :

v re frea and Yalume Statistics.. ! - r mage figwi] SUTITIEN2E ZEHES. .
| ADRG Image Support Cut il | HITF Image S Hiztagram By Zone...
| CADRG Image Support - el | | Projection Lt Tabulate Areas...
| CadReader | Image to Map il & ...
| CIE Image Suppart Resel _ | Report wWriker b ap Calzulatar...

_| Database Access ™ Make Defaul Ll Spatial Analys W eightiarhned Statistics. .
| Dialog Designer LI | TIFF 6.0 Imam Ee——
Charts
About: About:
Estends Archiew to support surface modeling and 30 wigualization Estends Archiew to support gpatial modeling and analysis [2.0).
[+1.0].
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L.anduse Classification

Visual Screen Editing
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Steps

= Landuse 1997

= Regroup

= Overlay with Landsat image
= Update landuse
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Landuse 1997

=  Addtheme “Landuse fcm9397”

i view1

ﬂ Landuze_fem3207 shp =
I Evergreen, high cover dens ity
I Evergreen, medium - low cover density
I Evergreen mosaic
I Mixed (evergrean and deciduous], high
B tizedcevergreen and deciduous) medid
P Mixed mosaic
Leciduous
Deciduous mos aic
R agrowth
R egroveth, inundated
I 'nundated
B tfangrowve
I Flantations
Other
I Inundated mos aic
MWiood- and shrubland, evergreen
zrassland
Bamboo
Waod and shrubland, dry
WMood- and shrubland, inund ate d
Cropping mosaic, cropping area <30%
Cropping mos iz, cropping area >30%
Agricultural land
Barren land
Rocks
I Urban or built ower area
B W ater
Wi etland
Other
Clouds
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Look up table Landuse code

=  Add Table “mrc fclc type” (Forest/Land cover type )

Foty oot Foanea Fote

New | i add |
= . = 11§ forest evergreen, high cover density
1= W 12§ forest evergreen, medium-low cover density
13§ forest EvEelgresn mozaic
17 & forest mixed [evergreen and deciduousz], high cover denzity
18§ forest mixed [evergreen and deciduousz] medium-low cosver
13 forest rnixed mozaic
20 ¢ forest deciduousz
22 ¢ forest deciduous mosaic
A0} forest reqgrowth
41§ forest regrowth, inundated
B2 ¢ forest inundated
B3 forest mangroye
A4 i forest plantations
Bh ¢ forest ather
AE | forest inundated mosaic
Seripls = = B1: non-forest wiood and shiub land, evergreen
— — 62 i non-forest grazzland
&3, renores banbe
File Name: Dirontories 64 i non-forest woiod and shrub land, E:Ir_l,l
i . Ok | B5 | non-forest waoaod and shub land, inundated
| mic_fele_type. dbf dMbraining200584 aos_carawanhlao_d: T B e
[ district dbf [ = d = ﬂl 32 i non-forest CIOpping mogaic, cropping area > 30%
B landuse_fem3397 . dbf = haining2005 ; - b
[ main_road dbf = laos_caravan 91§ non-forest agriculture land
= lag_data 92 | non-forest barren land
B provinc. dbf & subset by img bd 93 non-forest rocks
O river.dbf 34 | nion-forest urban or built-over area
O vilage.def - = 95 | non-forest water
— 95 ;| non-forest wetland
List Filez of Type: Dirives: 97 norfarest ather
| dBASE [".db] = s = 99 non-forest clouds




Join attribute table
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Open attribute table

of “Landuse fcm9397”

Click field name
“Fclc_code” in

“mrc_fclc_type” table

Click field name “F97” in
“Landuse fcm9397”

table

Press Join button

HE

f 735 zelected

D0

1 i Attributes of Landuse_fcn9397.shp

' Shane slaag Pl e

; Polygon | 1485684864.0; 1306147 750 10542 10542 f1 =]
Polygon | 1485684864.0; 1306147 750 10542 10542 f1 E1 J
Polygon | 1485684864.0; 1306147 750 10542 10542 f1 E1
Polygon | 1485684864.0; 1306147 750 10542 10542 f1 E1
Polygon | 1485684864.0; 1306147 750 10542 10542 f1 E1
Polygon | 1485684864.0; 1306147 750 10542 10542 f1 E1

I Polygon | 1485684864.0; 1306147 750 10542 10542 f1 E1
Polygon | 1218630344.0; 1423004125 11373 11373 f1 E1
Polygon | 261452128.00: 266472031 11547 11547 G2 G2
Polygon | 261452128.00: 266472031 11547 11547 G2 G2
Polygon | 261452128.00: 266472031 11547 11547 G2 G2
Polygon | 261452128.00: 266472031 11547 11547 G2 G2
Polygon | 36320813200 383236 969 11602 11602 f1 E1

*|Polygon | 36320819200 383236.969 11602 11602 f1 E1
Polygon | 36320813200 383236 969 11602 11602 f1 E1
Polygon | 91667240000 181989 266 11782 17ez f1 E1
Palygon | FO7E037E.000 A0BET. 219 11805 11805 G2 G2

= [ Pelnann i 7ARZ3400 OON F171F REFR 119FR 118FR an An bl
{ [

S

Foubr

forest

evergreen, high cover denzity

forest

evergreen, medium-low cover density

forest

evErgresn mozaic

forest

mixed [evergreen and deciduousz)], high cover density

forest

mixed [evergreen and deciduous] mediurm-low cover

forest

mixed mozaic

forest

deciduouz

Fmrmnb

Armidiimin rmmn =i
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Display Landuse type

Attributes of Landuse_fcm9397.shp

&
Pl ke FEF Fuma Fobn
m d d : h 10542 51 B1! non-forest wood and shrub land, evergreen =
In Legen e 1t0r, C ange H 10542 E1 E1: non-forest wood and shrub land, evergreen
10542 &1 E1i non-forest wood and shrub land, evergreen
10542 E1 E1: non-forest wood and shrub land, evergreen
‘ 7 1 F : ld (4 CT 2 10542 =] Bl nioneforest wand and shrub land, evergreen
a ue le as ype 10542 E1 E1: non-forest wood and shrub land, evergreen
10542 &1 E1: non-forest wiood and shrub land, evergreen
11373 B1 E1§ non-forest wood and shrub land, evergreen
: 11547 52 B2 i non-forest razsland
A Click Apply b d :
IC pp y utton an 11547 62 B2 i non-forest grazzland
11547 B2 B2 { non-forest grassland
11547 62 B2 i non-forest grazzland -
change Symbol color e i e

1 i IR

8 Vieni I e
ﬂ Landuse_foma397.2 2|
B fore=t
#! Legend Editor - O] x| non-forest

Theme: [ Landuse_fecm9397. shp x| Load... |
Legend Type: | Unique ' alue =] Save... |
Diefault |

W alues Field: [F37 E3|
B_fcmp9397 o
Symbol Fas Count
| o -
|
[ -
[ ] 17 Mized [everareen an
[ ] 18 Mixed [evergreen an
[ ] 19 Mixed mozaic
20 Deciduous Ad|
+ K =5 of & a3
Calor Schemes: | Bountiful Harvest B3

Sdvanced.. I Statistics... | Whda I Apply I hd




Re-class Landuse type
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In order to make the landuse class to simply landuse classes, the landuse
type can be group into forest and other landuse

| £ o] Tame | Fioe |
171§ forest evergreen, high cover density -\\
12 i forest evergresn, medium-iow cover density
13§ forest EVEIQIEen MOsaic
17 forest mixed [evergreen and deciduouz], high cover denszity
18§ forest mixed [evergreen and deciduouz] mediunme-low cover
13§ forest rixed mozaic
20 ¢ forest deciduouz
22 forest deciduous mosaic > FO rest
40§ forest regrowith
47 ¢ forest regrowth, inundated
52 ¢ forest inundated
53§ forest mangroyve
54 i forest plantations
55 ¢ forest ather
A6 | forest inundated mosaic _//
61 { non-forest wood and shrub land, evergreen
62 i hon-forest grazzland
B3 | non-forest bambioo
G4 i non-forest wiood and shrub land, diy
B5 | non-forest wiood and shrub land, inundated
A1 { non-forest CIOpping mosaic, cropping area <30%
32 { non-forest CIOpping mosaic, cropping area > 30%
91 { non-forest agriculture land
92 | nonforest barren land
93 ¢ nonforest rocks
94 | non-forest urban or built-cver area
95 | non-forest waker
96 | non-forest wet|and
97 | nonforest ather
99 ¢ nonforest clouds
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Edit table / Add field

L Start Editing table, add new field, Set field definition
=  Then query [Type] = “forest”

Eile Table Field ®Tools ¢! Field Definition x|
i Arcview GIS 3.3 Cut B 5
File Edit Field ‘window Help Copy Cils Name: |Fieg 7 0K,
= . ck
=] E Broperties. . §| Faste Ll Torass . =
A = = - o1 |Str|ng;| = Cancel

Chart. .. ’ Undo Edit  Chl+2 .
Fedo Edit  Chlsy “didth: | 50

Start Editing
R Add Becord  Chil+d E

Save Edits
# Attributes of Landuse_fcm9397.shp

Save Edita ba

B_femp93597| B_fermp3397 Foma Fode
i} 11866 | 1186R | 40 40 ¢ farest ! rearowth
Ml = Attributes = 0] x| pover density
Fikds Yales ripapio
[B_femp3337) -] EI " " and, evergreen
[F33] non-forest Cover denzity
. [9? cowver dengity
_ [.r":] hmrlows cover density
[F}C c] e limelow cover density
[Reg _l37] Ccover density
- ¥ Update W alues

&? ' and deciduous] medi
. [ [Typel = "forest™ ] - NewSet | Jand evergreen

trn-low cover density

Add Ta Set | lim-lawe cover density
- Select Fram Set |
2179 217 5] T forest TAIREd MOzl
12184 12184 40 40 : forest regrowth
12187 12187 B1 B1} non-forest woiod and shrub land, evergreen

al
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Input new re-group landuse

= Copy Type “Forest” into “Reg 1u97”field using calculator button E
: £ : : ..

=  Click switch selection button select the remaining landuse type

=  Copy other landuse into “Reg 1u97” field click [Reg 1u97] = [Fclc] in

CaICUIator tOOl #2 Field Calculator x|

Fields Type Flequests
6, C [B_fompd3a7] 2|~ Numb * -
= Stop Editing ey T

[F37] < o

2 ® Fuke
. [Fele] &2 erareen, medium-os cover density : Forest
W hen ﬁﬂlSh. """" [Freg_Iua7] :

_______ = ; | ergreen, rmediurm-low cover density | forest
od and shrub land, evergresn wood and zhrub land, evergred
....... [rizzL )= Erarecr, medium-low cover density | forest
(Type] - od and shrub land, evergresn wood and zhrub land, evergred
_______ Cancel | ergreen, rmediurm-low cover density | forest
_______ = od and shrub land, evergresn wood and zhrub land, evergred
oy = pping musaic_, CIOpRing area <3QK CIOpPing Mozaic, cropping are
= 12236 1z 12 i forest evergreen, medium-low cover density | forest
Fields Tupe Requests 12240 12 12§ forest evergreen, medium-low cover density | forest
[E_fcrmp3397] 2] Number + =~ 12240 12 12 ¢ forest exvergreen, medidm-low cover density § forest
[F33] & Sting o+ 12247 B1 61 { non-farest wood and shrub land, evergreen wood and zhrub land, evergred
[F37] A Date < = 12248 m evergreen, high cover density forest
[Type] = 12249 : : evergreen, medium-low cover denzity | Forest
[Req. 1u37] :> 12250 Field  /indov wiood and shrub land, evergreen wiood and zhrub land, evergred
. o 13983 Froperties. . st st
[Freq lui7] = 12255 Chart cropping mozaic, cropping area <30%  cropping mosaic, cropping are
12258 art... reqgrowth forest
= 12262 Stop Editing cropping mozaic, cropping area > 30%  cropping mosaic, cropping are
| B Save Eds B N s OO o AL e
hd - SaveEditz Az
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Display new re-class landuse

= Change color in Legend Editor according to new re-classed landuse (Field
“Reg 1u97”)

o view  ______________ mEg
| | ﬂ Landuse fomS387.shp 1=
Il agriculture land
= CIoDDing mosaic. cropping area <30%
e A ing area =30% | m | I
RERTE il G i
Theme: [Caries Toni 5 =1 Lo | .u...,”l‘ H ||...|||||H m‘H HH“ “m “ |||.||| ‘ ! ||||m|||| |||||| ||H|”| il |||| |||||||||mm ||||||
I
e e | | ““mml "”"” | H ""m H‘H h” IIH\IH'!.L. .....|.u||||||||||||||||n|.. |||\|| ‘ ‘ |||H|||
Drefault evergreen |"| I|||| |||||||"|' “ ........ Al |:"” “| ‘ H“‘ “‘ H
it ;lII IIIIIIIII il 1l III ||| ‘
Walues Field: [ Req g7 =] I ‘ it ||||| : ":-l"'“i-:..... "H "' ------- il :
Sl m”'ﬂ"w\"” ||II| ----- ..;""""Ilu e : ”"“"” n '" ”‘I"
|| Paletk o =] |||II||II”| [l |||I|I||u ||I H“m “H‘ |I||| H H"M” |||||“m||” ”m
AEE) e uum \ e T
ﬂ} BEEEEE é @ bt """""h \||H 1l iy il A |||" "“ fhat '""N"
(T grassland grassland P | | I|||||||||II || |||||||||||| (e ||I ||||||||||||II||||||H|M “" “"' I| h” | ||||I “ ||
I TR ||| |""|
M rocks ocks 2 il .|uu.."”'"”"”"'”""w i ""'i||m mH i \II m |"'...|u: | H "
(I urban or built-over ard  wrban or built-over ard 2 = ‘"I“" III||||| """"l | “ I|"” l |||| ||| I|| “
" I|I llm i | ||H ‘ H
TN R il 'me | w“mu : w|;|;w| Y
i~ wetiand wetland ; | ,,,",,,; ,,,,,,,, ”|||H“ ‘|| ‘ e
. | gl
wiood and shrub land; wood and shiob land; 242 |||||||“|||' IIIIII IIi”" ”||| " -l:::!' l
— i Ll |||II| I i
+ x| 2| F| of &l 2
Calar Schemes: | Bountiful Harvest [ LI
Advaneed... I Statistics... | IIhdo | Apply | Cutline: [ None |
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Open 1mage and compare with landuse

Add image theme name “Tm_pl28r47 9912b432.tiff” and
“Tm_pl28rd7 9912b321.tiff”

ﬂ Landus e_femB9397.shp =

agriculture land
cropping mosgaic, cropping area <320%
Cropping mosaic, cropping area »30%

- forest
grassland

BEES rochs

M wrban or builtcwar area

290 water

| wetiand
wood and shrub land, evergreen

1 Tm_pi22rd47_0012b432 if

1 Tm_pizerd7_oa1zbaz1.tif

ol
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Edit/Update Landuse theme

ile rcw }{iew Iheme Graphics indow Help
FERE FD
NN E S E R R
2 Viewl

& Arc¥iew b
Eile  Edit  Yiew RN Graphics  Window Help

[5] agriculture land
Cropping mosaic, cropping area <30%

cropping mesaic, cropping area =30%

aaaaaaaaa

rrrrr

P tachs
M wrban o Legend Editor
)

0o water
INTHELERRRE 23l shp
1

___________

» Convert landuse
To new file name
» Change legend
color and Start
Editing in Theme

CIOppInG MOgaic, Crof  cropping mosaic, o)

cropping mosaic, crof cropping mosaic, cro)

W

7
EE

urban o built-over ard  wiban or built-over ard vl

Calor Schemes: [ Bountiful Harvest =1

menu ddvanced. || Statistes.. || Onds | Apply ‘
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Using Edit Feature Tool

) ArcYiew GIS 3.3

Fil= Edit Yiew Theme Graphicz Window Help

HFE & e
Delete Themes

O [ (DI IEIZ el <[ T &)

=
g

O00000008:

-
= o o 2
o = E
1

-

i

/\

=
N

R
N
N

\\ :;‘ s
/\: N T

2 Attributes of Wslao_lu99.shp

nnnnnnn

nnnnnnnn
uuuuuuuuuuuuuuuu
nnnnnnnnnnnnnnnn

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

2 ArcYiew b
Eile Migw Theme Graphics Window Help

[
I

nnnnnnnn

nnnnnnnn

g
and, evergreen
g

nnnnnnnn

nnnnnnnn

B 1Zb43 2 tif

Z shrub land, evergrean
7 7
i
% 7 % 7,
B s 2,7 B 120321 tif
T
' // '
N

forest
P ocks
-V/////?//////Az&-
N \
S

_

. /
_

a %/&/’:/ '

,f%%% :QQ;:iﬁ
"‘;\\\
o

» Use Vertex Edit tool or Draw Line to
Split Polygon tool

Edit attribute table for landuse type
*Save and Stop Editing when finish

E
=)

7 1
o

Z 4

W 0
.‘7 ,/‘7/ i
7 &
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Watershed Extraction

How to defined watershed boundary?
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From which data WS can extract

Satellite Image
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[ O - 10

11 - &0
51 - 100

1041 - 200
1 201 - 255
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How can defined Watershed?

1) Boundary between rivers or river systems

2) Range between valleys or long
depressions in the surface of the land

3) Major river catchments should be covered
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Add Data Layers

#2 Handon Training

ﬂ River_utmdZ.shp _*|H8

ﬂ W= _=rtm_stream_h

vy

o] FP122r047_7t10001;

] Srtm_u03_pi280F

%

—
-
—

» Add GIS layers and satellite imageries (river_utm48.shp, srtm_stream.shp,
p128r047 7t19991227 z48 nn123_ subset.tiff and srtm_u03 p128r047sub.tif)
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Create New Layer

& Arc¥iew GIS 3.2a

-I:l‘ “ rDDertieS... :l --
g

Zidd Theme. . Chrl+T o |v-§-. ||:||

Geocode Addreszes..

S Add Event Theme. .. :I
Mews 30 Thems... ol Theme1.=hp -

Themes On 1
Themes QFFf ﬂ River_utmad2.=hp
Lauout...
= ﬂ Mrs_=rtm_=stream_hak.zhp
30 Scene...
TOC Style. . o PiZSr047_THOO04227_48_nn123_subset t
Fuill Eztent o7 Srtm_u03_p1280497s ub tif
Zoom [n
Zoorm Duk
zoom To Themes
Zoom To Selected
Zoom Prexious =

5) Select New Theme in View Menu to create new GIS layers, Select select
the polygon features in pop-up windows

6) Then guide to the folder where new data file have to store and give name
as watershed.shp

7) The watershed.shp file will be appear in the theme list

8) Use Draw Polygon Tool to digitize on screen to create watershed polygon
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Watershed Boundary

[T [ T T e N e L R K Ll T LR Y IR R R N S o =1
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GIS analysis and Parameters

= 3 D Analyst and Spatial Analyst

= [anduse

= 1997
= Slope

= Contour

= Transportation

= Road and Stream
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GIS analysis

LANDUSE @ SLOPE / CEQ;Z?r / LANDUSE ® SLOPE

Landuse
Layer

Convert to

Transportatlon > /@
laver

< Buffering i LANDUSE and
Convert to Population
< GRID > < Soil Erosion i
ving
cores MAP
Transportation <S_> g
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ArcView GIS Analysis

* There are two main ArcView GIS Analyst
software extensions will be used 1n this case
study.

* They are:
1. 3 D Analyst
2. Spatial Analyst
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3 D Analyst

= Support for 3D shapes, surface modeling, and
real-time perspective viewing to ArcView.

" 3D shape - store z coordinates, 1in addition to x
and y, for every point used to define a feature.

= Two types of surface models are available - grids
and triangulated irregular networks (TINSs).

"= 3D Scene Document provides an interactive
viewer that puts your data in a new perspective.
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Spatial Analyst

*  The main component of the Spatial Analyst 1s the grid
theme. The grid theme is the raster equivalent of the
feature theme.

= The Spatial Analyst also presents generic spatial analysis
functionality on grid and feature themes.

=  Main available function are: Find Distance, Assign
Proximity, Calculate Density, Cell Statistics, Summarize
Zones, Histogram By Zone, Tabulate Areas, Map Query,
Map Calculator, Neighborhood Statistics, Reclassify,
Interpolate Grid, Create Contour, Derive Slope, Derive
Aspect, Compute Hillshade, Calculate Viewshed,
Convert to Shapefile (not added, but modified to work
with grid themes), Convert to Grid, Save Data Set, Edit
Theme Expression, Manage Data Sources, Import Data
Source, Export Data Source
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Semi-quantitative method Parameters

= Parameters

= [anduse

= Slope and

* Transportation
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LLANDUSE Parameter

Landuse
Layer

Convert to >
GRID

Giving
Scores
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Scoring Landuse Parameter

= Defined four scores based on forest types

= Score 0 has no erosion potential such as water
body, wetland, Rock

= Score 1 has less erosion potential such as
evergreen/deciduous forest,

= Score 2 has high erosion potential such as
Grassland, Shrub and Urban, low cover forest

= Score 3 has very high erosion potential such as
barren land, agriculture land

= Erosion Experts can be defined with his/her
experience on landcover/landuse
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Landuse 1997

i} ArcWiew GIS 3.2a (5]

Eile Edit Eiew lheme .é.nal_l..lsis Eurface ﬁraphics Window  Help

Iﬁl k I’\ | JI@IGD'-I'E”PI*°+I?’I | E 272740 2fa014rs 3
#! Landuse | _ [ x|

] Wislao_fom@=97 shp =]
Bl Evergreen, high cover

Evergreen, medium -
Evergreen mos aic
Mizxed (evergreen anc
Mixed (evergreen and
Mized mos aic
Deciduous

Deciduous mosaic

F g roweth

R egrowth, inundated
Inundated

hangrowe
Flantations

Other

Inundated mos aic
W ood- and shrubland,
Grassland

Bamb oo
W ood- and shrubland,
W ood- and shrubland,
Cropping mosaic, crof
Cropping mosaic, craf
Agricultural land
Barren land

Rocks

Urban or built-ower are
M ater

' etland

Other

Clouds
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Forest Types

Reclass

NO Code Name
(Score)
1 0 93|Rocks
2 0 95(Water
3 0 96|Wetland
4 1 11|Ewvergreen, high cover density
5 1 12|Evergreen, medium - low cover density
6 1 17|Mixed (evergreen and deciduous), high cover density
/ 1 18(Mixed (evergreen and deciduous) medium - low cover density
8 1 40|Regrowth
9 2 13|Evergreen mosaic
10 2 19|Mixed mosaic
11 2 61|Wood- and shrub land, evergreen
12 2 62|Grassland
13 2 94|Urban or built-over area
14 3 81|Cropping mosaic, cropping area <30%
15 3 82|Cropping mosaic, cropping area >30%
16 3 92|Barren land
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Landuse Scoring

= Converted -Landuse layers to Grid with pixel
size 30

= Reclassification

"= Score Landuse type
= 0 = 96, 95, 93
= ] -~ 11,12, 17, 18, 40
= 2 = 13,19, 61, 62, 94
= 3 = 81, 82,91, 92

Find erosion values from internet
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Landuse 1997 Grid conversion

i Arc¥iew GIS 3.2a

Eile  Edit “iew fnalysiz  Swiface  Graphics:  Window  Help

Broperties. ..

BE] ¥ =
S i

_ | LuaTroks

Start Editing

Save Edits

Save Edits Az,
Convert to Shapefile. ..

| Lua7 Conwvert to 30 Shapefils... bl
o] Wslao_foma: Conwert Grid/to TIH... ‘ i i L]
B e % W = v
e Everet  Sove Dt Sl & .7 Ez : % 4
Il tixed C it | e k:-.}_ t =) ~ | it W ]
= i Convert Wslao_fcm9397.shp x|
g
e Fn( Gnid Mame Directaries: 2k, | ]
— = .
(13 F:\laoshcaravanlShagnd
- ;1 I 1 = Cancel | .
i E:" F'... " b
o =
G [= laos
o [= caravanls
-
[
= £ contour
~ £ landuze
Fi | ~
I -
I =
w .
ot Dirives:
C
It =]

Converts themes to grid themes

! Extensions

Available Estenzions:

| Snap features to other theme ;I | 0k, I
ﬂ Spatial Analyzt
— Cancel |
| Split Figld 16M ov2001
| Split Lines
| Split Toolv.2.0 Reset |
| Table Toolz 1.2 J [ Make Defaul
| TableSetup 1.02 LI
About:
Estends Archiew to support gpatial modeling and analysis [(v2.0a).

Kl

Output Grid Extent | Same Az Wialao fom3337 shp -

Output Grid Cell Size | 4 Specified Below =]
CellSize 130 -
Murber of Bows I 7008
Mumber of Columnz | 8208

k. Cancel
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Landuse GRID

& ArcView GIS 3.2a =1ol x|

Eile  Edit “iew TIhems Anhalesis  Surface 1mage.-’-‘mal_l..13|s H_l,_lu:lru:u Graphicz  indow Help

- EI --- --- ‘ Z
: Scale 1]578,553 258,307.59 +»

] : . 205684060 3

|_|=] x]
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Landuse GRID

2} Arc¥iew GIS 3.2a — O] =]
Eile Edit “iew ITheme EGEUEEE Surface  |mage Snalvsis Hedro Graphics  Window Help
Eal = CEREIEE F
|0| h | P | |@ |G:"|‘§ Find Diztance =

Bzzign Progimiby

240 55078 +»

Scale 1:] 575,553 2G447a7 60 3

-

@ Landuse_new

Calculate Density...
-

_| Reslass of Feade =— — E
RE(EEIEE 1 e Classily Yalues

Summarize Zones.
Histogram By Zare  Classification Field: g

® b iz Tabulate Areas...
#] Fcoode tdap Querny...
; ,1]; Map Caleulator.... FE:
1z . Clazzify... -
% @ - Type: [Natral Brasks Classiication Fisld: [V =
E é; ﬁ !l. 01 Yalues MNumber of classes: [
% i ;; i » Classify... I Unique Laakup... |
82
= ol
] oa 0ld ¥ alues Mew Walue
Bl = 13
. 1 1417 11,12,17.18, 40 1 -]
| ] I Can
18 13,1961, 62,94 2
19 G a1, 82,7 3
20 - 40 7 ' '

Mo Data Mao Data

Load | =
| ]:4 | Catcel | il il

.27 ‘i“»l&I

= Save | k. Cancel

Reclazzifies the walues in a grid theme
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Scoring Landuse 1997

&2 ArcWiew GIS 3.2a - o] x|
Elle Edit ¥iew TIhems Analsis Surface lmageAnaI_l,Jsm Hydro Graphics  Window Help

IR N III
IOIkI\I _____ @IC ] . Seale 1[578.553 IR ¢
! Landuse_new HE R

] Roks_foode =

Il N D ata
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CONTOUR Parameter

Contour
Layer
TIN Surface >
< Convert GRID >

< Derive SLOPE >

Giving
Scores
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Scoring Slope Parameter

" Defined four scores based on slope degree

= [If the slope 1s 0° - 7°, we defined score 1 and has
Less erosion potential

= [f the slope 1s 7° - 15°, we defined score 2 has
medium erosion potential

= [fthe slope 1s > 15°, we defined score 3 has high
erosion potential

= Score can adjust based on regional elevation.

" In this case study, area 1s mostly undulated land.
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Select layers for Slope Scoring

£ ArcView GIS 3.2a : o =

Eile  Edit Yiew TIheme Analesiz Swface Graphicz  Window  Help
Scale 1589430 335.202.44 +»

T TE 204873469 %

il Slope |_|=] x]

Bd_qgrd 1

Fecl_=lp
Contour
Bd.shp

Crtin_con_net

hain_road.shp

FAv

Riwershp

Contour.shp

/=200, 300, 400

500
o EBO00, FO00, 200, 9

1000

1100, 1200, 130

1500

jf\¢f1aaa.1?aa.1aa

2000

/NM/2100.2200.230

2500
ZEO0, 2700, 220

®) & AL LLLL

x‘

PRoad Netwo

rRiver Network

rContour
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Create TIN from Contour

i Arc¥iew GIS 3.2a
Eile Edit “iew Iheme Analysis

B ¥ HE= @

Graphics

Aidd Features ta TIM. ..

Window Help

Interpolate Grid!..

Create Contours...

ZE00, 2700, 2010

-

| Bd_grd
. #1 Create new TIN
_| Recl_si i
_| EBentour Apctive feature themes:
Bd.zh .
- i F b ain_road.shp = :
Ll Crinea . Class: PolyLine
& Main_ro | Hivershp
s Contour. shp Height source: | Soot
!ﬂ Rmwersh
ﬂ Contour |n|:|ut 3% B
Z20
a0 .
50 — Walue field: |<n|:|ne>
10 -
11 —
15
18 Help | aF.
z20
2400, 2200, 23200
2e00

Build TIM uzing zelected features in active feature themes

i Output TIN Name

TIM Mame

! Extensions

Axallable Extenzions:

3D Analyst

ADRG Image Suppart
The Analpsiz Extenzion
ArcFlow Estension

Arc to Point

ArealR ain

T O IO A -

Abot;

DSk iew Extengion ;I

X

oK. |
Cancel |
Reszet |

[T Make Default

Extends Arciiew to support surface modeling and 30 wigualization
[+1.0a].

Directaories:

| rtin_con

F:4aozhcaravanlsgndhcontour

Cancel

lﬂ
F, |
_ Careel |

= FA
= laos
[= caravanls

= grd

&= contour

Drrives:

|
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TIN (Triangulated Irregular Network)

) ArcView GIS 3.2a == =]

Elle Edit Yiew Theme Analesis Eurface Graphics  indow Help
| |5 | PRy 1

| : | i) B W | R )

|ﬁ'ﬂ ..... = w e T - = =] Scale 1{583.430 SEAIBIr ¢
@2 SIupe M=l E3

| Bd_grd =

| Reslsip

| Cont

| Bdzhp

¥

[ ] za==. 889 - 2200
[ z177.77= - zas=.
[ 1856567 - 2177,
[ 1555556 - 1866,
[ 1294994 - 1555
[ 933332 - 1244 4
[ 522 222 - 033.33
[ =11.111- 62222

o - 311111 [

ad.zhp

TIN partitiong
value is recarded for each triangle node. Heights between nodes can be interpolated
thus allowing for the definition of a continuous surface. +
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TIN to GRID

Arc¥iew GIS 3.2a o = |
Filz  Edit  Yiew Snalyziz Surface  Graphics  Window  Help
=] Eroperties. ..
Start Editing T Scale 1589430 258,317, 20 +»

2=

212281275 %

|_|=] x]

Save Edits

Fecl_=lp

Ed.shp

=]
[
_ | Contour &RI
25
|

Crtin_con_n¢«

Saye Edits Az,
Conwert to Shapefile
Conwert to 38 Shapetile:
Conwert Gidto TN
ert to Grid...
Save Data Set..

Elew atziuzl;:; Edit Legend...
% 29958 HidesShow Legend
(| 1?:: g Re-match dddresses.
[ 12444 Autalatel. Crf+
Cdse=as o o ChlH i Directaries:
b s 22 rid M ame
F e Hverlapping Labels I
. =111 il s ) | contourGRID F:\laoshcaravanl5hgridscontaur
I 0 - 311 Carrvert Overlapping Latels Ehil+d Cancel

_ | Main_road.=l

_| Riwershp
7
_ | Contourshp

Table..

Guen. Ctrl+G
Select By Theme;,

Create Buffers. ..

Clear Selected Features

Edit Themes Expression..

-

= FA -
= laos
(= caravanls

= ard

Dirives:

I

Converts themes to grid themes

LL
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GRID from Contour

2} Arc¥iew GIS 3.2a — =] =]
Eile  Edit Yiew TIheme Analesiz Swface Graphicz  Window  Help
[ ]

A& FIERI R

[@]n [ Sedo U4 KN 238045 92 %

| Bd_grd et

_| Recl_slp

] Contour GRID
[Joo14- 311123
[ 1311.123 - 6=22.23
[]&22.233-a33.34
[ 933343 - 1244 .4
B 1za4.4952 - 1555,
I 1555.562 - 1866
Bl 1555.671 - 2177
B =777 - 2988
Bl =4==59 - z=00
- Mo [ ata

_ | Bdshp

| Crtin_coen_net

_ | Main_road.shp

_| Rwershp

_ | Contourshp
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Drive Slope from GRID

Arc¥iew GIS 3.2a — O] =]
Eile  Edit Yiew Theme Analesis ESE Graphics  ihdow Help

@ .Ercleda:fe I.:N ffﬂtl‘n iller:-tures___
Features ta

[ 236 483 E6
Scale 1: 539,430 271757095 1

Interpolate Grid!..

— = Create Contaurs. .. |
| Bd_grd Derive Sspect
_| Recl _slp Compute Hillshade. ..
] Contour GRID Calculate Yiewshed. .

[ Joo14- 311.123 Area and Yolume Statistizs.

[ J=11.122- gzz.22 )

[ |&22.233-053.34 Cut Fill...

[ 233 345 - 1244.4 ’

12344 452 - 1555,

||

B 1555.562 - 1366,
B 1=255.671 - 2177
B 177721 - 2438
Bl z4==.89 - 2800

Il VoD ata

Bd.zhp

&

Criin_con_net

Main_road.=hp 'h
Fwer=shp

Contourshp

[ I I (I

Derives slope from a surface oo
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2} Arc¥iew GIS 3.2a — O] =]
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Scoring Transportation Parameter

* Defined four scores based on how far from
Transportation Route (River and Road)

Score 1 has very less erosion potential areas where the
places located within 4 Kilometers far from Transportation
route

Score 2 has less erosion potential areas where the places
located within 3 Kilometers far from Transportation route

Score 3 has high erosion potential areas where the places
located within 2 Kilometers far from Transportation route

Score 4 has very high erosion potential where the places
located within 1 Kilometers far from Transportation route
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