(EXERCISE FOCUSES HYDROLOGY STUDENTS)




roduction to Digital
Model (DEM)

* Add dem or tiff
* Make a small polygon

 Extract tiff equal to poly (Spatial Analysis..Extraction
..Mask)

* Resample (0.0083333 deg)

o Fill

* Flowdir

* Sink

* Flow acc

* Map calculator: str=con(....>=10000, 1, 0)
* Stream to feature



How to Download DEM

® There are many internet sources for Downloading
DEM. You can download this from
as shown in next Slide

* Under SRTM Content, click SRTM Data Search and
Download on left side of the screen.
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e world map will be opened and the gridé will be shown. Boundaries of
almost every country can be seen clearly and hence one can download his/her

area of interest. The next two slides explains selection of tile and the Map.....
SRTM Data Selection Options Bl Chinese users : B EH A8 b Bl ¥ Sk S T i
1. Select servern: @ colaR-CcsI (USA) ©) HarvestChoice (USA) ® Jpc (I} King's College (UK} TelaScience (USA)
2. Data selection method: @ Multiple Selection ©) Enable Mouse Drag (5] Input Coordinates

Many tiles can be selected at random locations. These selected ties are listed in the results page for download.

Decimal Degrees (is 34.5, -100.5) @ Degrees: Minutes: Seconds (ie 34 30 00 N, 100 30 00W )

Longitude - min: I:I max: I:I Longitude - min: | | | | | | |East | max: | | | | | | |East |
Latitude - min: I:I max: I:I Latitude - min: | | | | | | |Murth | max: | | | | | | |Murth |

Longitute: 177.43  Latitude: 3.97 Tile X: 72 Tile Y: 12 [ Markarea | | Clear Area |

3. Select File Format: @ GeoTiff © Arcinfo ASCI Click here to Begin Search ==
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* The World map is divide in to a
number of grids and as an example we - L,
have selected one tile from Pakistan. ‘1 '.F'
Now download preferences can be YT
selected from the other portion (on the
map above)
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e download preferences can be selected by the user him/her self. Here at the
bottom we have selected the Geo Tiftf format. After this click the off white
portion mentioning “Click here to Begin Search” A new window will be
opened....

SRTM Data Selection Options B chinese users : PEA P GPERNFRERES TR
1. Select Server: @ CGIAR-CSI (USA) © HarvestChoice (USA) © JrRe(m) King's College (UK) TelaScience (USA)
2. Data selection method: @ Wuttiple Selection © Enable Mouse Drag © Input Coordinates

Many tiles can be selected at random locations. These selected tiles are listed in the results page for download.

Decimal Degrees (ie 34.5, -100.5) @ Degrees: Minutes: Seconds (ie 34 30 00 N, 100 30 00 W )

Longitude - min: I:I max: I:I Longitude - min: | | | | | | |Ea3t | max: | | ‘ | | | |Ea3t |
Latitude - min: I:I max: I:I Latitude - min: | | | | | | |Nurth | max: | | ‘ | | | |Nurth |

Longitute: 17748  Latitude: 397  Tile X 72 Tile ¥: 12 | MarkArea | | Clear Area |

3. Select File Format: @ GeoTiff ©) Arcinfo ASCI Click here to Begin Search ==




this window the preview of the DEM image is shown with its location and
some description. At the bottom data down load options are mentioned. Here
we select first one i.e. Data Download (FTP)

Product : SRTM 90m DEM version 4
Data File Name : srtm_51_06.zip

Maszk File Name: =rtm_mk_51_06.zip

Latitude min: WN max 35N

Longitude min: 70F max: 7SE “"'

Center point:  Latitude 3250 N
Longitude 72 50 E

csiserver:  ® Data Download (FTP) &% Datz Download (HTTF) &R, Data Wask Downioad (FTF) &%, Data Wask Downioad (HTTP) “TOp?



rom here you can browse the data to the location where you want to save this
file. Here we have browsed the file to USB as shown (Better to save data in the
computer  hard disk  and not the  external drives )

-

You have chosen to open
= srtm_51_06.zip

which is a: WinRAR ZIP archive (30.9 ME)
from: ftp://srtm.csi.cgiar.org

What should Firefox do with this file?

) Openwith | WinRARZIP (default) -

7] Do this autornatically for files like this from now on.
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* The downloading will take some considerable time. Be

patient..........

4 Hard Disk Drives (5)

Local Disk (C:) Back Ups (D) ERDAS LISMAN (E:)
T ee— | —— | |
&/ 9.86 GB free of 49.9 GB S 162 GB free of 98.6 GB SV 711 GB free of 98.6 GB
Local Disk (F:) PhD Drive (G
) — |y —
V" 68.4 MB free 07999 MB " 31.2 GB free of 50.8 GB

4 Devices with Removable Storage (2)

2GB GREEN (L)
DVD RW Drive (H:) | |
$ w 1,65 GB free of 1.91 GB




is available at the desktop you can double click to open ArcGIS

% Yahoo! Messenger

m Adobe Reader 7.0

{'EE Microsoft Office Word 2007
® Mazilla Firefox

@ Google Chrome

[X 5 Microsoft Office Excel 2007

‘Q ArcMap

Mg UBC Watershed Model

.ﬂ Motepad

@ Google Earth

¥ All Programs

| Search programs and files

eI
Usman
Documents
Pictures
Music
Computer
Control Panel
Devices and Printers
Default Programs

Help and Support




|

he following program will be opened as shown below. Since we are opening a

new program so select the option as shown above “a new empty map”
(3 E ey

=
Computer ‘ Eile Edit View Bookmarks [nsert Selection Tools Window Help

D@H&| i ERX|[o & 22 &£90= | @GN IO@Es o nOMss T B

P2 Layers

r@ ArcMap

—Start uzing Archd ap with

Templates provide ready-to-yse lapouts and base maps for
wvarnous geographic regions.

% " An existing map;

3 g Browsze for maps...
""‘-“_t':’ CAD G4 AT arbela Routings T arbela_R outing. mxd

2004 G:h AUIB Pakistan' T arbela Watershed. mxd
G:harcGIS for Upper Indus Basinbbelum' helum. maxd
AU serstU smanhD ocuments\astare. mxd
G:%. ADr Habib SbAw atershed . mxd

[~ Immediately add data
[~ Do nat show thiz dislog again
[~ Load last map on startup

Di5p|—,,—y|50urce|Selecticn| FD [& ‘I
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n the menu bar you can see the yellow and black icon with + sign. This is for
“Adding Data”. Click this to your downloaded DEM

(N United - Archinp ~Aec

J Eile Edit View Bookmarks Insert Selection Tools Window Help

| DB H&E & B@X|0 | Sl snxe | @a@iz0@es "o ronial IR
HE [Add Data o
g !
Tools Window Help
Add Data

Displa],rlSourceISelectionl ﬁmle woa |ﬂv
Jgrawing'k':?.’@“:l' A~ I'_;:il@ﬂﬂal >0 ~| B 1 Q|A' v Fv s~

Ad data to the map's active data frame l_ |-3&8.924 1000 Un icn Units

= W ==l 278 i s
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he following opened window will help to browse the

data

J File Edit View Bookmarks Insert Selection Tocls Window Help

|DEEg|s BRX |0 ~|F| S eenne  @arun@es fonon sl B
=l oers
@GISSemers
@Interopera bility Connections
== Scalar References
ﬁﬁearch Results
(E® Toolboxes
(B Tracking Connections
|
Show of type: IDatasetsand Layers {*hr) Cancel |
Display | Source | Selection | ER-HE=| =i
Jgrawingv k) cﬁ_il| O~ A~ < |6 Al ~|[0 -] B 7 U |Av D S~ s~

Add new data to the map's active data frame l_ |-349.826 998.264 Unknown Units

e 7 m D& FENFEINT -




“~1f the required data is at desktop so use the followingiéon to locate the file.

otherwise it is simple if you put your data in any of the drives e.g. C, D,.......G etc

.
Add Data

Look: in: I E:I Catalog

i

BHY

E:\

Fa,

G

ArcWeb Services
Coordinate Systems
Database Connections
Database Servers

(IS5 Servers Connect To Folder

A Interoperability Connections
e} Scalar References

B\ Search Results

(£% Toolboxes

[{% Tracking Connecticns

==
S

Mame:

Connect To Folder

Show of type! | Datasets and Layers (*hr)

ections




rowse to the required folder where the data has been kept. As an example
shown under PAKISTAN is the folder where we have saved the data.

ChUsersy
ChUsersy
D,
EM
F\
Gt
Arc\Web

Connect to Folder

Choose the folder to which you want to connect:

C:\UsersiUsman\Desktop\GIS Presentation Dr.Habib\PAKIST

b =y ERDAS_USMAN (E:)
I+ =y Local Disk (F:)
i+ =g PhD Drive (G:)
b el DVD RW Drive (H:)
I g 2GB GREEN (I:)
| Asif
4 | GIS Presentation Dr.Habib
| | PAKISTAM |
. Theme 2012
I L. Total Data Asif

F




¢ The file format .tif is your required file....... Double Click the file (say here
mosaic_uib.tif).

* NOTE: This is already a Mosaic (means two or more downloaded tiles are
combined together ) File. Later in the exercise we will see how to mosaic tiles.
First we will learn how to cut our area of interest

-~

Add Data

Lok in: 2] PAKISTAN MEAETT I E

5| mosaic_uib.tif

MName: Imusaic_uib.t'rf Add

Show of type: IDatase*ts and Layers () ;I Cancel




J File Edit View Bookmarks Insert Selection Tools Window Help

| DE S| =B | F|[5011 ) £90k 2 QAQXUNPES TORONL LT BR
£ layers
-
Create pyramids for srtm_51_06.3sc (6001 x 6001) [
This raster data source does not have pyramids. Pyramids allow for rapid display at
varying resolutions.
Pyramid building may take a few moments.
Would you like to create pyramids?
Help Yes No Cancel
[~ Use my choice and do not show this dialog in the future.
Display |Source I Seledionl F B g | ’I_

| Drawing ~ K 2 @@ | O~ A~ 2 |[gl A S0 <l 8z u|lA~ & s o~
Add new data to the map's active data frame ’_|-8383??_.554 4259856.231 Meters

— - 3 f 3 Y
7S é ]Tg || 7 ) L= ‘1;:1?11



he following figure shows that the data has been-‘adde-d . This file has
been added with the UTM as co ordinate system you can see at the

bottom (extreme right) the coordinates are given in meters.

.
J File Edit View Bookmarks Insert Selection Teols Window Help ‘
| DEE&| ¢ BB X| o | &|[Ers Flylssn- e | @auriO@esd ToROBZal IR
= =]
o] e
= mosaic_uib.tif
Yalue
- High : 32767
Low : -32768
=
Display | Source | Selection | ERAE-Rry| [ v
Jgrawingv k cﬁl| O~ A~ r'j:||@ﬂn'a| ~0 = B I U A~x &~ S o~

| |-78063.213 3930280898 Meters

-~ @® 2



Click the “Layers” there

then go to “Properties”

o g - Ao R

X Untitled - ArcMap -

J File Edit View Bookmarks Insert Selection Tools Window Help

JD BEHE 4 EBRX| o | |[leus

=

x|

¥] ey |

= @ mdF AddData...

Q Mew Group Layer

Copy
2 Paste Layer(s)
ot Eemove

Turn All Layers On
Turn All Layers Off
Select All Layers

H

Expand All Layers

= Collapse All Layers

Reference 5cale

Advanced Drawing Options...

Labeling

Conwvert Labels to Annotation...

¢ Convert Features to Graphics...

N

Conwvert Graphics To Features...

Activate




“~A window will be opened showing....In co ordinate tab you can see the system is
WGS_1984_UTM_Zone_43N. Follow the next slides to convert the system...

Data Frame Properties @g

Annotation Groups Extent Rectangles I Frame I Size and Position I
General I Data Frame Coordinate System | lMumination I Grids I Map Cache

Current coordinate system:

WGES5_19834 UTM_Fone_43M - Clear |
Projection: Transverse_Mercator
False_Easting: 500000,000000
False_Morthing: 0.000000
Central_Meridian: 75.000000
Scale_Factor: 0.999600
Latitude_Of_Crigin: 0.000000
Linear Unit: Meter

GCS_WGS_1984
Datum: D_WGS_1984

4 3 Transformations. .. |

Select a coordinate system:

l:l Faworites Modify... |
{1 Predefined
l:l Layers — |
Ela <custom =

o \GS_1984_UTM_Zone_ 43N

Mew - |

Add To Favorites |

Femove From Favarites |

oK | Cancel spply |



Data Frame Properties

Annaotation Groups Extent Rectangles
General Data Frame ~ Coondinate System

Current coordinate system:

Frame I Size and Position

| llumination I Grids I Map Cache

WGES_1984_LITM_Zone_43M
Projection: Transverse_Mercator
False_Easting: 500000, 000000
False_Morthing: 0.000000
Central_Meridian: 75.000000
Scale_Factor: 0,999600
Latitude_Of_Origin: 0.000000
Linear Unit: Meter

GCS_WGS_1984
Datum: D_WGS_19584

4

Select a coordinate system:

- Clear

P Transformations...

----- {:l Favorites

EB=Trrcdefned

{:l Geographic Coordinate Systems
{ 1:| Projected Coordinate Systems
{:l Layers

D <custom=

Maodify...

Import...

Mew -

#dd To Favorites

Rermowe From Favaribes




Data Frame Properties

Annotation Groups

zeneral I Data Frame

I Extert Rectangles
Coordinate System

Current coordinate system:

I Frame I Size and Position
| llumination I Grids I Map Cache

Linear Unit: Meter

GCS_WGES_1984

1

&3 Asia

Datum: D_WGS_1984

{:I Europe

WGES_ 1934 UTM_ Zone_43M
Projection: Transverse_Mercator
False_Easting: 500000.000000
False_Morthing: 0.000000
Central_Meridian: 75.000000
Scale_Factor: 0.999600
Latitude_Of_Crigin: 0.000000

Select a coordinate system:

Elﬁ Geographic Coordinate Systems
&-{1 Africa
&-{{1 Antarctica

{:l Australia and Mew Zealand
{:l County Systems

&-{_ Morth America
{:l Oceans

{:l Solar System
&-{_] South America
#-{_7 Spheroid-based

- Clear

3 Transformations...

Modify...

Impaort...

Mew -

m

&dd To Favorites

RFemove From Favorites

<]

OK — | Apply




nd

er Geographic Co ordin

ate System select World

General I Data Frame  Coordinate System | lNlurmination I Grids I Map Cache

Current coordinate system:

WGES_1984 UTM_Zone_43M
Projection: Transverse_Mercator
False_Fasting: 500000,000000
False_Marthing: 0.000000
Central_Meridian: 75.000000
Scale_Factor: 0.999600
Latitude_Of_Origin: 0.000000
Linear Unit: Meter

GCS_WGS_1984
Datum: D_WGS_1984

4

Select a coordinate system:

{:l Australia and New Zealand
{:l County Systems

{:l Europe

{:l Morth America

{:l Oceans

{:l Solar System

{:l South America

{:l Spheroid-based

m

—— N - AnAAAR A
Data Frame Properties M
Annotation Groups Bdent Rectangles I Frame I Size and Position

Clear

Transformations. .. |

Modify... |

Import... |

Mew - |

add To Favaorites |

=
-Z7] Projected Coordinate Systems Remove From Favarites |
- Layers |
EEI--{:l <custom= -
ok | Cancel teply |




Data Frame Properties . m

Annatation Groups Bdent Rectangles I Frame I Size and Position I
General | Data Frame  Coordinate System | llumination | Grids I Map Cache
Current coordinate system:

GCS_WGS_1984 - Clear |
Datum: D_WGS5_1984

1 » Transformations...
Select a coordinate system:
..... i ITRF 1996 ~ Modify...
----- % ITRF 1997
""" & TR 2000 Import...
----- % TTRF 2005
----- % NswC 9Z-2
----- i WGs 1966 ew T
----- % wes 1972
----- % WGes 1972 TBE Add To Favorites
----- LGS 19849
H-{7 Projected Coordinate Systems Remove From Favorites
-7 Layers
&3 <custom: -

oK Cancel Apphy




Now the Co ordinates have been changed and at the bottom (extreme right)
the decimal degree is appeared (Longitudes and Latitudes)

& Untitled - ArcMap - Arcinf
J File Edit View Bookmarks Insert Selection Tools Window Help

| DFE&E|5 @K |0 | &|[eoris S0 @@z O@es Do hOMal I8

i =
e
= mosaic_uib.tif

Walue

High: 32767

Low : -32768
Displa,rlSouroelSaledjonl |?13|8 T ‘l Iﬂ

JQrawingv k f.'?.‘@||:|v P T I'_;:“@An'al w0 ¥ B 7 u|lAv B~ v >

| 68078 3613 Decimal Degrees

e / B= x| |y _ T
i c s Ol W .= R 4 C W




is huge very big for if our area of interest is a small watershed.
Therefore it is good practice to cut the area of interest so that the

analysis can be performed only on the required area and not the whole
tile or tiles....

* For this we have to make a shape file of the area which we want to cut

* One should know approximately his/her area of interest. Knowing the
approximate co ordinates of your area will help much in this regard.....

* Following steps can be followed to cut DEM



J File Edit View Bookmarks Insert Selection Tools Window Help

| DB ES| i BBAX|o | & @ ﬂ|k€|£|°D:°'|'§?J@::Eiﬁaﬁ‘i;\pﬁlkﬁﬁxﬁéfﬁm‘
HE ArcCatalog B
] e =
= mosaic_uib.tif
Value
High : 32767
Low: -32768
Disp]a,rlSoume!Seled.ionl ﬁﬁle "LI |ﬂ_
Jgrawingvki?.\@ D'A'I'_;:l@ﬂrial Lllmllnfgiv &viv;v
Launch ] o l_i69.955 404 Decha[Dgrees

= ;
-~ w4

27172012



new window will be opened. From here one can browse the
shape file is desired to save.

¥ ArcCatalog - Acinic S -— — — L

%oider where

File Edit View Go Tools Window Help

L OB REX (LEER G QAOR V| @@ O6s|0|R

Location: IEataIng ;I

Stylesheet:  [FGDC 3R B2 B it e

|| Conterts | Preview I Metadata I
1 Catalog -
— | Mame I Type

m-@ C\

- C\Users\Usman'\Deskto @c
- C\Users\Usman\Deskto
- C\Users\Usman\Deskto

Felder Connection
@ ChUsers\UsmanDesktop\GIS P...  Folder Connection
& ChUsershUsmantDesktophGIS P...  Folder Connection
(i C:\Users\Usman\Desktop\GIS P... Folder Connection

ﬂ DA &D‘:‘a Folder Connection

@ EA &E:‘a Folder Connecticn

[i F =\ | GFA Folder Connection

& G\ & G Folder Connection

@ ArcWeb Services @Arc‘ﬁ"eb Services Arc\Web Services Folder
@ Coordinate Systems @ Coerdinate Systems Coordinate Systems Folder
I:Q Databaze Connections EQ Databaze Connections Databaze Connections Folder
I:B Databasze Servers EE Databaze Servers Databaze Servers

@ 3I5 Servers IS Servers IS Servers Falder

a Interoperability Connect alnteroperability Connections Interoperability Connections Folder
E o Rt eranicis f= Scalar References Scalar References Folder
g Search Resulis - ﬁ_’ﬁearch Results Search Results Folder

= Tl , @Ioolbm{ﬂ-

b= - " - .= - .t L B

L3




shown

i S A e e .
,ﬁ] ArcCatalog - Ardnfo - ChUsersiUsman'\Desktop\GI5 Presentation Dr.Haki

T ——
il

\PAKISTAN

e have selected the same folder in which the original DEM was placed as

TEE Cloloe

Eile Edit View Go Tocols Window Help

u]
—h

B3 E LR

EER S QAIOR N 22T 0Es o E

Catalog *
§ O\
§ ChUsers\Usman'DesktophG.

Mame

Location: IE:\Users\Us.man\Desktnp\.GlS Presentation Dr. Habib\PAKISTAN ;I
Styleshest:  [FGDC ESR | HEHE 5
' x|| Contents | Preview I Metadata I

| Type

ﬁ mosaic_uib.tif

] | ChUserstUsman' Deskdtoph GIS Pr

esentation Dr.Habib\PAKISTAM |

§ ChlUsersiUsman' Desktophal
§ Do

§ E

§ F

§ G

& ArcWeb Services

& Coordinate Systems

m

A Databaze Connections
Database Servers

na GI5 Servers

y Intercperability Connections —

Raster Dataset

Folder Connection (C:\Users\Usman'\Desktop\GIS Presentation Dr.Habib\PAKISTAN) 5|




fter selecting the folder, follow the steps as

-
,ﬁ] ArcCatalog - Ardnfn C\Users'iUsman\Desktup\GIS Presentatmn Dr Hakbi "..I-"AKISTAN prr—

rm] GIS Servers

File Edit View Go Tools Window Help

5| Folder
J Connect Folder... @ File Gepdatabase
&3 Disconnect Folder 7] Personal Geodatabase
¥ Delete <> Layer..

i Group Layer
Shapefile

Rename

Properties...
ﬁ' Brint Metadata...

@ - . .
@ Coverage Relationship Class...

n Turn Feature Class...

— ﬁ Toolbox
: Ui 3 Arclnfo Workspace
. E:: dBASE Table
3 G\ INFO table...
= Arc\Web Services oy Coverage...

2 Coordinate Systems @ Address Locator...

3 Database Connections X] XML Document

Database Servers

| e@a"@aw |0

L TAN

|-

| Type

y Interoperability Connection:
Scalar References
A Search Results

IR

Raster Dataset

Creates a new object of the selected type




lick the Shape file Icon and select the followings as asked in the window. You
can also change the name of the shape file e.g. we are making the name of the
file “exercise” and do not forget to assign the co ordinate system (from “Edit
tab” and then click “Select”) similar to that in which you are working

MW sy

E
Create Mew Shapefile m
MName: INew_ShapeﬁIe
Feature Type: Paoint ;I
Pairt

— Spatial Reference — F‘uEine

Deescription: MuttiPoint

Unknown Cuurdinaturﬂlirﬂﬁﬁt.m —

4 F

[~ Show Details Edit... |

[~ Coordinates will contain M values. Used to store route data.

[T Coordinates will contain Z values. Used to store 30 data.

| QK I Cancel




Rl PN LS LS L) LALS L) r I -
|| Spatial Reference Properties | ? 2 | E =
1 & ArcCatalog - ArcInfo - C:\LL XY Coordnate System |
1|l Eile Edit View Go Tools
i Mame: IUnImum
HEE T LR | © |
| Location: IC:‘“USEi Browse for Coordinate System
| Stylesheet:  |FGDC Look in: I@ Coordinate Systems j El alﬁlr_‘il é—lgg
ot [ Geographic Coordinate Systemns
tz:ti:g 5] Projected Coordinate Systerns
§ Ch\Users\Usman'y
§ C\Users\Usman\Jl
§ Ch\Users\Usman'y
§ O
§ £
§ o
§ G\
g Arc\Web Services
i -00rdingte S Name: IGEﬂgIEIDhiC Coordinate Systems Add
3 Databaze Conned||
Database Servers| | Show of type: ICnnrdinEltE: Systems ;I Cancel
mal GI5 Servers
¢ Interoperability R—— —
Scalar References
 Search Results Save s | Save the coordinate system to a file.
Creates a new object of the sel
oK Cancel | ppb | —

“_/




Lierp P = —
Spatial Ref Properti 7] = |
— Ll el o ‘pa ia erence Properties p— <
U ArcCatalog - Ardnfo - CA\U XY Coordnate System |
Eile Edit View Go Tools
Mame: IUnImuwn ]
T W B2 X i
a8 i |

Location: Chlse Browse for Coordinate System

Stylesheet:  [FGOCH | Lookin: |22 Geographic Coordinate Systems | 4| ||| [ (28

Africa (1 South America
Catalog Antarctica (1 Sphercid-based
& Aczia "
i@ C\Users\Usmanll! Australia and Mew Zealand
@ Ch\Users\Usman'yl County Systems
@ C\Users\Usmany Europe
& D Morth America
& B Oceans
& F Solar System
& G
& ArcWeb Services
& Coordinate Systef .
™ Databaze Cu:nejl Hame: IWr.:rId fdd
Database Servers| | Show of type: ICnnrdinate Systems ;I Cancel
mal GIS Servers
y Interoperability Cis S —— S —

Scalar References

A search Results Save bs... | Save the coordinate system to a file.

Creates a new chject of the se

oK Cancel Apply




E :
——— ) ] 5% —
——] Spatial Reference Properties |i,_| L___D_l_
fo - CiAU .
I - XY Coordinate System |
Tools
Mame: IUnknr.:lwn s
B % N KAE:
ﬁ w
Browse for Coordinate System
Lookin: |3 Word ~| 2| colsm|ef| [ =8
ITRF 1988.prj {0 ITRF 2000.pr
24 ITRF 1989.prj {2 ITRF 2005.prj
A ITRF 1990.prj i NSWC 9Z-2.prj
| |4 TTRF 1991, prj i WGS 1966.prj
|| B ITRF 1992, prj 2 WGS 1972.prj
| R ITRF 1993.prj 2 WGS 1972 TBE.prj
34 ITRF 1994.prj WGS 1984.prj
24 ITRF 1996.prj
A ITRF 1997.prj
If M= [WGS 1984 p Add
Show of type: ICnnrdinate Systems ;I Cancel
Save bz, | Save the coordinate system to a file.
af the sell
— QK Cancel Apply E—




inally Click Apply and OK. Click OK to other open Windows as well. Now you

can see in Arc Catalog window a new green icon has been added. You have
successfully added a Shape File. You can close the Arc Catlog

& ArcCatalog - Arcnfo -_C:\Use:-s-\Usm;n\De;'lc:p—\;SIS Pres;ntatipn Dr.Hahib‘.PAKISTAn_I: t @ﬂllg

JEiIe Edit Yiew Go Tools Window Help
|oam|B2® X Beden v/ e @ad|o|®|
&lg JLocation:
J

o e-a-
=

Database Servers
— GI5 Servers

Interoperability Connections

Select... Select @ predefined coordinate system. Scalar References
Import @ coordinate system and XY, Zand M Search Results
Import... domains from an existing geodataset (e.q., « [l D

feature dataset, feature class, raster).

Create a new coordinate system. shapefile selected

Madify Edit the properties of the cumently selected
coordinate system.

Clear Sets the coordinate system to Linknown.

Save As.. Save the coordinate system to afile.

PREEE

1! QK Cancel Apphy H

j Spatial Reference P e 4 IC:\Users\Usman\Desk‘lop\GIS Presentation Dr Habib“PAKISTAN LI ‘
Stlesheet:  [FGOC ESRI M R
XY Coordinate System | I _I j ﬁ == 3
x| Cortents | Preview I Metadata I
. | -
Name: |GC5_WG5_1934 ac ig | [ [ Type
4 Details: ChlUsersi\Usman'\DesktophGIS P w Shapefile
- ﬁ mosaic_uib.tif Raster Dataset
1 Angular Unit: Degree (0.017453292519943295) - el manthe-Eropl Gl
3 Prime Meridian: Greenwich (0.000000000000000000) ChUsers\Usman'\DesktophGIS P [ | u
Datum: D_WGS_1984 Dy
Spheroid: WGS_1584 | B\
Semimajor Axis: 6378137 .000000000000000000 Fl\ N a E
Semiminaor Axis: 6356752.314245173300000000 : E r r I
Inverse Fattening: 298.2572235630000:30000 Gy
ArcWeb Services
| Coordinate Systems
I Database Connections
b

@ maosalc_uib.tif
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gain using the “Add Data Icon” , brows to the shape flle and add By addlng
the shape file under the Layers a layer will be added naming “exercise”

Tools Window Help

& |[1:8047.15

Look in: |C| PAKISTAN

s e oG] =

E exerciseshp
masaic_uib.tif

F £F Layers
- v
[

= mosaic_uib.tif
Value

Mame: I

High : 32767

Show of type: IDataseis and Layers (" ly)

I Low : -32768




e need to work in “Editor” now. If the editor is activated that fine if not just

on the menu bar of ArcGIS a right click will show the follwing... from this list
check the Editor as well as Arc Hydro tools...................

I - vin Menu

3D Analyst
= Ad o Editi
g ‘ L:P A O M vanced Editing

Animation

Annctation

AplUtilsMetd

Arc Hydro Tools

Arc Hydro Tools 9
ArcPad

ArcScan

Batch Terrain Preprocessing 9
COGo

Cadastral Editor

Data Frame Tools
Dimensicning
Distributed Geocdatabase

|T Drraw

EPA Aggregator

Effects
GPs
GeoDataset Exchange Tools 9

Geocoding




ust to show the change in the modified menu bar and old one please have a
look as shown

Q Urrited - cep - i B R

File Edit View Bookmarks Insert Selection Tools Window Help

Terrain Preprocessing ™ Terrain Morphology ¥ Watershed Processing * Attribute Tools ¥ Network Tools ¥ Apltilities = o2 e % ?E B B 4 Help
Target: ki Edchi=ll=
b |[1aseds &0 R QQAEZOPEIVIRNONL ST B

Ed'rtug" b ‘! ¥ Ta;k:ltreatENerature j
NEH& ' 2B oo

* Modified

Q- ot R

‘ File Edit View Bookmarks Insert Selection Tools Window Help

[TTTIET

YE

O R R TTEERY Y EEEa L)

EEEE

* Previous



ust click on the layer “exercise” before starting editing. And then click on
Editor and then Start Editing in the menu bar.

= £F Layers

@ B ' Map - Arclnfo]
< &R Untitled - ArcMap -

= masaic_uib.tif ) ) ] ]
Value File Edit View Boockmarks |

High : 32767

Terrain Preprocessing ™ Terra
Low : -32768

|E::Iitu!'-" ~ ‘.-f *  Task:

i Start Editing

-_: m¥ Stop Editing

O T e [1E

Sawve Edits

--'-1 l:-l -E rre

Split...



“rom the menu bar select the “Sketch Tool”. An icon can be seen on ArcMap
window as shown. Simple Clicks will help to identify your area of interest. Do
not forget to close the polygon by double clicking the first point from where u
started your work.

@ United - Ao - AT

File Edit View Bookmarks Insert

Terrain Preprocessing * Terrain Mc

: Edlt::l-r"'”_| ?|"’| Task.m

Sketch Tool
D He B x




losing on the initial point will make the polygon as shown. Making a shape
file like this should ensure that the study area lies within this boundary




~After defining the shape file as in previous slide chck on the Edltor and there
Save Edits. After saving the edits made again click the Editor and click Stop

Editing as shown.

Q Untitied - ArcMap - Arclnfo I

File Edit View Bookmarks Insert

Terrain Preprocessing ™ Terrain Mc

:|Ed|tm"'| e ||?"’ Task.la
E

& Start Editing
_: B Stop Editing

o EXETI

LL
| 3¢

@ Untitd - Archiop AT

File Edit View Bookmarks Insert

Terrain Preprocessing ™ Terrain Mo

=¥ Start Editing

Bl Stop Editing

Gy Save Edits

Move...
Split...

Divide...
Buffer...

Col

Copy Parallel...

[ P

:|Ed'rtn-g"| |2 v Task [ Crea

B X

|—1

|

x




se the following icon to Open Arc Tool Box Window as shown

X Untitled - ArcMap -

J File Edit View Bookmarks Insert Selection Tools Window Help

J Terrain Preprocessing ¥ Terrain Merpholegy ™ Watershed Processing * Attribute Tools ™ Network Tools * Apltilities » 75 2 4
J Edi‘tu£'| ~ | & - Task ICreateNeerature LI | Talget:l ;I |.)‘. = | |E ‘
| D@ ES| 4 B RX | | [ 2| @O N | @@k

Network Tools * ApUtilities » -5 2
o =N=
PO N GG

Show/Hide ArcToolbox Window

=

= £F Layers @ ArcToolbox

= []--a 3D Analyst Tools

— ]—-a Analysis Tools

]—-g Arc Hydro Tools
- &P Cartography Tools
]—-a Conversion Tools
&P Data Interoperability Tools
]--Q Data Management Tools
]—-& Geocoding Tools
7. &P Geostatistical Analyst Tools
- &P Linear Referencing Tools
]--a Mobile Tools
- &P Multidimension Tools
]—-a Metwork Analyst Tools
7 &P Samples
]—-a Schematics Tools
]--& Server Tools
- &P Spatial Analyst Tools
]—-a Spatial Statistics Tools
;- &P Tracking Analyst Tools

%

= mosaic_uib.tif
Value
High: 32767

Low : -32768

£
£
£
£
b
E
£
B
=
E
£
£
B
£
£
E
£
£

Display | Source | Selection | Favortes | Index | Search | Resuts | 13 o | 2w 4|
Jgrawing'ﬁ_(‘:}“:" A~ (% |0 Al >0 - B I g|£' By G- oo




“rom the Arc Tool Box. Go to Spatial Analyst Tool then Extraction then double

click Extract by Mask as shown

%

£% ArcToolbox

a 30 Analyst Tools

a Analysis Tools

-8 Arc Hydre Tools

a Cartography Tools

a Conversion Tools

a Data Interoperability Tools
ﬂ Data Management Tools
a Geccoding Tools

a Geostatistical Analyst Tools
a Linear Referencing Tools
-8 Mobile Tools

a Multidimension Tools
a Metwork Analyst Tools
a Samples

. +- 85 Schematics Tools

. a Server Tools

. ol ] Spatial Analyst Tools

- a Spatial Statistics Tools
(-8 Tracking Analyst Tools

[

Favorites I Index I Search I Results I

& Metwork Analyst Tools -
& Samples

& Schernatics Tools

- & Server Teols

E& Spatial Analyst Tools

% Conditicnal

% Density

% Distance

=&

% Generalization
% Groundwater
% Hydrology
% Interpolation
% Local

% Map Algebra
- Math

% Multivariate
% Meighborhood
% Overlay

% Raster Creation
% Reclass

% Solar Radiation
% Surface

% Lonal

Eﬂ--& Spatial Statistics Tools

- & Tracking Analyst Teols
a | m | »

m

1

Favorites I Index I Search I Results I

—

& Metwork Analyst Tools -
-8 Samples

-8 Schematics Tools

& Server Tools

E& Spatial Analyst Tools

% Conditional

% Density

. % Distance —
El % Extraction

----- #° Extract by Attribute:
..... #* Extract by Circle

..... >

..... A Extract by Points

----- #* Extract by Polygon
..... A Extract by Rectangld =
..... #° Extract Values to Po
..... }3 Sample

. % Generalization

= % Groundwater

% Hydrology

% Interpolation | &
% Local

% Map Algebra

-8 Math

% Multivariate

% Meighborhood 57
« | 1 |

Favorites I Index I Search I Results I




AL LSO

“~The following window will be opened. Here the input raster will be the mosaic_uib.tiff
and the mask data will be the shape file “exercise”. The respective data can be browsed

by using the icons of the folders as shown. The final Output Raster ‘s name and location
will be generated automatically that can be changed as desired.
r}“ Extract by Mask

EIEIES

& Input raster Extract by Mask

' R
@ Input raster or feature mask data Extracts the cells of a

| ~| = raster that correspond to

Output raster — the areas defined by a
“ - mask.

| =

K, Cancel Enviranments... << Hide Help Tool Help




lick OK

#° Extract by Mask

Input raster

IC:\Users’\Usman\Desktﬂp\GIS Presentation Dr.Habib\PAKISTAN \muosaic_uib.tif ll =

Input raster or feature mask data

S

I ChUsers\Usman',Desktop\GI5 Presentation Dr.Habib\PAKISTAM exercise.shp

Output raster

=~ |2

I C:WUsersUsman'\Desktop'GIS Presentation Dr.Habib\PAKISTAN\Extract_mosal

Ok

Cancel

Environments...

&

<« Hide Help

Input raster or
feature mask data

Input mask data defining
areas to extract.

This is a raster or feature
dataset.

When the input raster or
feature mask datais a
raster, MoData cells on the
mask will be assigned
MoData values on the
output raster.

Tool Help




new Raster Layer has been added under Layers as shown here named
Extract_mosa1

F £F Layers
= EXErCISE
2l
= Extract _mosal
Value

High : 8069

I Low:171

= mosaic_uib.tif
Value
High : 32767

I Low : -32768




n check all the layers except Extract_mosai, to see only the extracted DEM

X Untitled - ArcMap -

J File Edit View Bookmarks Insert Selection Tocls Window Help

| Terrain Preprocessing ~ Terrain Morphology ~ Watershed Processing  Attribute Tools > Network Tools = Apltilities v 75 2 @, 52 ?E I@ B ¢ Help ‘
agli=0k=0
% B @ X | o o | & |[i70s286 dfeenxe @aaurui@ed Mo hoHnsal 28
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Value E& Spatial Analyst Tools
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& Density

Low:171 & Distance =
=) mosaic_uib.tif Eé; Extraction

Value g Extract by Attribute:

High : 32767 -.g Extract by Circle
.. Extract by Mask
Low : -32768 .47 Extract by Points
-..g7 Extract by Polygon
.7 Extract by Rectangle
. Extract Values to Po
ﬁ Sample
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£
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= O exercise & Sarmples
] | Q Schematics Tools
= Extract_mosal a Server Tools
Value E& Spatial Analyst Tools
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I & Density
Low:171 & Distance =
2 O mesaic_uib.tif Eé; Extraction
Value g Extract by Attribute:
High : 32767 -.g Extract by Circle
.. Extract by Mask
Low : -32768 .47 Extract by Points
-..g7 Extract by Polygon
. Extract by Rectangld®
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y using the Arch Hydro tools River networks can be generated. Following steps
are involved
¢ Terrain Processing
e Filling the Sinks
e Flow Directions
e Flow Accumulation
e Stream Definition
e Stream Segmentation
e Catchment Grid Delineation
e Catchment Polygon Processing
e Drainage line Processing
e Adjoint Catchment Processing
e Drainage Point Processing

* Note

e From here onwards all the processing will be performed on the extracted DEM i.e.
Extract_mosai. Students should follow their own data and they can use their own
names given to the outputs........



; | & ‘.-__=‘; q. —
/ : o o

efore proceeding to next step save the work. If we will not save now it will be
appeared automatically before we can perform the step of filling the sinks as
the following prompt will appear on the screen. So save your file according to
your will first. (Better to save the file in the same folder of your project where
rest of the files are placed). Click the save icon as shown

.
Fill Sinks |~ 23 |

Please save the ArcMap document before continuing. l ﬁ Untitled - AI'EM-EIP -

File Edit View Bookmarks Insert

Terrain Preprocessing ™ Terrain Mor

Editn-[" P ‘! ¥ Task: | Creat

D FE&E ¢ R~
Save (Ctrl+5) | x|
II:I =% | awnre I




‘ollowing will appear and you can browse to the location where you want to save the
file. You must change the File name according to your will.

P@ Save As

e

Savein: I | My Documents j 4= ﬁ EE~
1_-' =i Name : Date modified Type
Hec;l:rtafl‘aces | Bluetooth Exchange Folder 5/13/2011 7:39 PM F?|E folder
) . Downloads 5/30/2011 3:54 P File folder
" ) EVA 5/11/2011 207 AM  File folder
Desktop . GRETECH 12/5/2011 9:27 PM File folder
- . HEC-RAS 5/20/2011 2:05 AM  File folder
= . InstatWorking 5/16/2011 3:39 AM  File folder
Libraries . Layers 4/5/2011 2:36 AM File folder
EAI . My eBooks 4/25/2011 7:32 PM File folder
s . Motes 12/9/2010 6:39 PM File folder
Computer |, OneMote Notebooks 3/5/2011 240 AM  File folder
@' o UseMeXT 8/29/2010 7:14 PM File folder
Network &N Astore. mxd 11/6/201112:49 AM  ESRI ArclV
4| 10 | 3
File name: Llrrt'rtled.md j Save
Save as type: I.Fu-cl'u'lap Document (*.moad) ;I Cancel L




Here the file is given name PAKISTAN.mxd and it is b
GIS presentation Dr. Habib (Folder) and then PAKISTAN (Folder) as shown

@ Save As u
Savein: | || PAKISTAN ~| & & efE
=) Mame . Date modified Type
"%} extract_mosal 2/1/2012 6:31 PM File folder
Recert Places . - ' _
-1 W info 2/1/20126:331 PM File folder
Desktop
=
Libraries
A
Computer
Network
4| ] b
File name: | - Save
Save as type: Iﬂn:l'u'lap Document (* mocd) kd Cancel




ow using the applications of Arc Hydro Tools perform fill sinks as shown

Q Untitied - ArcMap - Arcinfo NNV RN

File Edit View Bookmarks Insert Selection Tools Window Help

Data Management Terrain Preprocessing

|Terrain Preprocessing ™ Terrain Morphology ™ Watershed Processing = Attribute Tools = Networl

"’I | Target:l

DEM Manipulaticn 3

Data Management DEM Manipulation

Flow Direction

Flow Direction with Sinks
Adjust Flow Direction in Lakes

Flow Accumulation

Stream Definition

Stream Segmentation

Flow Direction with Streams

Drainage Line from Stream

Stream Segmentation from Drainage Line

Combine Stream Link and Sink Link

Catchment Grid Delineation

Level DEM
DEM Reconditicning

Assign Stream Slope

Burn Stream Slope

Build Walls

Sink Prescreening

Sink Evaluation
Depression Evaluation

Sink Selection

Fill 5inks

Catchment Pelygon Processing

h:ract by Polygon H
ract by Rectangle

—
=
=



ollowing window will be opened. Be sure about the right DEM to proceed further. Click
OK. This will add a new Hydro DEM layer named Fill. As an example it shown here. In
the similar manner all the formed layers will be added. Each time a layer formed will be

added.

a ~ = £F Layers
D Fill Sinks (S = @ Fil
Value
High : 8069
DER
Hul Low:175
Dreranged Folpgon u hd o [ exercise
Hydro DEM Fil Ol
= Extract_mosal
[ Uze |z5ink Field Value
High : 8069
¢ Fill Thieshold (DEM Zunit) |10
Low:171
& Fill Al = O mosaic_uib.tif
Value
High : 32767
(1] 4 | Help | Cancel | Low : -32768

—



-+ Follow the steps
QR than.mmh Map -

Eile Edit Yiew Bookmarks Insert Selection Tool

|Terrair1 Preprocessing * Terrain Morphology = Wa

Data Management Terrain Preprocessing

DEM Manipulation

4

& oin

Flow Direction with Sinks
Adjust Flow Direction in Lakes

Flow Accumulation

Stream Definition

Stream Segmentation

Flow Dhrection with Streams

* Click OK

-
{ @ Flow Direction B o E8 |
| Hpdro DEM Fil j
Outer W all Palygon Mull ;I
Flow Direction Grid Fdr
(1] 4 | Help | Cancel |
e =

Plng Turs 12
s, T
L ek A,
P

Flow Directions Formed



e

Flow Accumulation

Q PAKSTAN.med - Archiop SRS

File Edit View Bookmarks Insert Selection Tool

Terrain Preprocessing * Terrain Morphology * Wa

Data Management Terrain Preprocessing
DEM Manipulation

Flow Dhrection

Flow Direction with Sinks
Adjust Flow Direction in Lakes

Stream Definition
Stream Segmentation
Flow Direction with Streams

Drainage Line from Stream

Streamn Segmentation from Drainage Line

Flow Accumulation

b e

-

Q Flow Accumulation

Floww Direction Gnd |F|:|r

Flaw dccurnulation Gnd |Fa|:

(1] 4 | Help | Cancel |

[ £F Layers

= [l Fac

Walue
High : 14785296

Low : 10

=

[ £F Layers
= ¢ Fac

Value
I High : 1478529

Low : 0

Flow Accumulation After Inverted Ramp



ooming in the Inverted Ramp

e The flow accumulation Lines can be observed

J File Edit View Bookmarks Insert Selection Teols Window Help

J Terrain Preprocessing = Terrain Morpholegy = Watershed Processing = Attribute Tools = Metwork Tools > AplUtilities = o2 e 3 Ta P ¢ Help |

| Edi‘tog'| [ Ta::k:ICreateNeerature d | Tar_qer..l Ll Ky |E = |
D@ E& 4 2RAX| x| |iEEes F &0 | @aquri@es RO RONLE 7 R
x fl e A |
= £F layers » || |53 ArcToolbex — /! x\x )
= Fac F []--& 3D Analyst Tools
Value []--Q Analysis Tools
High : 14785296 [-&@ Arc Hydro Tools -
I -4 Cartography Tools g
Low : 0 []--& Conversion Tools
= 0O Fdr []—-Q Data Interoperability Tools /_}'
=1 []--& Data Management Tools .
2 -4 Geocoding Tools _';
w4 A []--& Geostatistical Analyst Teols
| H 3 []—-Q Linear Referencing Tools
=16 []--Q Maobile Tools
| EX U"° Multidimension Tools
G4 []--& Network Analyst Tools
123 []--Q Samples _|
= O Fil []--& Schermatics Tools
Value []--a Server Tools
- High : 8069 []--& Spatial Analyst Tools
[]--Q Spatial Statistics Tools
Low :175 I []--Q Tracking Analyst Tools
= O exercise
i
= O BEdract_mosal
Walue
High : 8069
P p— p— =~
Display | Source | Selection | Favortes [Index | Seach | Resuts | |3 p | 2 u 4| o
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File Edit View Bookmarks Insert Selection Tool

J
J

‘Tenain Preprocessing ™ Terrain Morphology * Wa

Data Management Terrain Preprocessing

DEM Manipulaticn 3

n =1l

Flow Direction

Flow Direction with Sinks
Adjust Flow Direction in Lakes
Flow Accumulation

Stream Definition

Stream Segmentation

Flow Direction with Streams

~ - - v i~

=
& Stream Definition
- -

- i
Flowe Acournulation Grid IFE": ;I
Stream Grid Igtr

0K | Help | Cancel |

o o

g Stream Threshold . -

— Enter ztream threshold to initiate stream:

Murnber of cells; |‘| 47853

Area [zquare kilometer]: ||:|_|:||:||:||:||:||:|

1].4 |

* After defining the Stream Definition



File Edit View Bookmarks Insert Selection Tool

|Terrain Preprocessing ™ Terrain Morphology * Wa

Data Management Terrain Preprocessing

DEM Manipulation

= Flow Direction

Flow Direction with Sinks
Adjust Flow Direction in Lakes

Flow Accumulation

Streamn Definition

Stream Segmentation

Flow Direction with Streams

Drainage Line from Stream

Q Stream Segmentation ) .o

Flows Direction Grid |F|:|r

Strearn Grid Igtr

Sink. W atershed Grid INu"

Sink Lirk Grid INuII

Lo Lol L Lo

Strearn Link Grid IStank

1].4 | Help | Eancell

¢ Stream Segmentation



Q PAKISTAN.mxd - ArcMap - Arcinfo NI Wl

File Edit View Bookmarks Insert Selection Tool

|Terrain Preprocessing ™ Terrain Morphelogy = Wa

Data Managernent Terrain Preprocessing

DEM Manipulation [ 2

= Flow Direction

Flow Direction with Sinks
Adjust Flow Direction in Lakes

Flow Accumulation

Stream Definition

Strearmn Segmentation

Flow Direction with Streams

Drainage Line from Strearn

Strearn Segmentation from Drainage Line

Combine Stream Link and 5Sink Link

Catchment Grid Delineation

Catchment Polygon Processing

* Catchment Grid Delineation Layer Generated

EDWWE
1 @ Catchment Grid Delineation
:. Flow Direction Grid IF.jr ;I
3| Link Grid [tk =l
;. Catchment Grid IEat
1] 4 | Help | Cancel |
L —




File Edit View Bookmarks Insert Selection Tool

Terrain Preprocessing = Terrain Morphelogy = Wa

Data Managernent Terrain Preprocessing

DEM Manipulation [ 2

Flow Direction

Flow Direction with Sinks
Adjust Flow Direction in Lakes

Flow Accumulation

Stream Definition

Strearmn Segmentation

Flow Direction with Streams

Drainage Line from Strearn

Strearn Segmentation from Drainage Line

Combine Stream Link and 5Sink Link

Catchment Grid Delineation

Catchment Pohygon Processing

Drainage Line Processing

@ Catchment Pelygon Processing |

Catchrnent Grid Itat

Catchrnent IEatchment

[1].4 | Help | Eam::ell

* Catchment Polygon Processing



File Edit View Bookmarks Insert Selection Tool

|Terrain Preprocessing ™ Terrain Morphelogy = Wa

Data Managernent Terrain Preprocessing

DEM Manipulation [ 2

Flow Direction

Flow Direction with Sinks
Adjust Flow Direction in Lakes

Flow Accumulation

Strearmn Definition

Stream Segrnentation

Flow Direction with Streams

Drainage Line from Strearn

Stream Segmentation from Drainage Line

Combine Stream Link and 5Sink Link

Catchment Grid Delineation

Catchment Polygon Processing

Drainage Line Processing

Adjoint Catchment Processing

-
Q Drainage Line Processing

===

Drainage Line

Stream Link Gnd

Floww Direction Grid

IStank
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=
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IDrainageLine

1] | Help | Eancell

* Drainage Line Processing



File Edit View Bookmarks Insert Selection Tool

Terrain Preprocessing = Terrain Morphelogy = Wa

Data Managernent Terrain Preprocessing

DEM Manipulation [ 2

= Flow Direction

Flow Direction with Sinks
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ch Watershed Delineation

* Before proceeding to this step first arrange your display so that
e Fac

e Catchmentand ’Y el
e Drainage Line :
Layers are visible as shown I ,’ !

e

* Focus on these Black
Spots too. They are
showing Flow
Accumulations “Fac”.
(Zoomed Image is also
shown, explained in
next slide)




Zooming in the three layers at any point the following should be visible. In the
following figure red boundary is for catchment, blue lines are for river and the
black portions are showing the flow accumulations. The purpose of zooming in
is that even a single grid is visible and the point where we want to delineate

water shed should easily be known .

.




e Zoomed in Portion of the
Pointed Area is shown as
below

* Further Zoom
highlights the Fac,
Drainage line and the
catchment. Consider
Our Point of interest
is encircled Green as
shown which is an
Arbitrary Point



cting an Arbitrary Point to Delineate watershed)

* Using the Menu bar of Arc Hydro Tools, Select the icon of Batch Watershed Delineation
as shown . Curser will turn in to + sign. Click the grid from where we desire to delineate
the watershed. The following window will appear. Click OK
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* On clicking at the required grid a dot will be highlighted on the same grid as
shown with another window will be prompted. In the Name Tab type outlet

and use description tab to describe this watershed e.g. we use Watershed 1.
Click OK
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ecting an Arbitrary Point to Delineate watershed)
* The red dot will be changed to a minor dot and in fact a layer named
BatchPoint has been added in the ArcMap now.
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ing an Arbitrary Point to Delineate watershed)

* Follow the steps
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ing an Arbitrary Point to Delineate watershec

* The following window will be opened. Do not forget to mention Fdr for Flow
Direction Grid, Str for Stream Grid, Catchment to Catchment, BatchPoint to
Batch Point, Watershed2o (Or the selected name of your choice) to Watershed
and WatershedPoint20 (Or the selected name of your choice) to Watershed
Point as shown and click OK
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ing an Arbitrary Point to Delineate watershed
* C(licking the OK will generate the watershed from the point where the Batch
point was located. In the similar manner by changing the name of Outlet (say

Outlet2, Outlet3 etc describing different watersheds) a number of watersheds
can be delineated.
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ing an Arbit

rary Point to Delineate waters

* In the example shown we have delineated watershed 20 and watershed 21 as shown in
the layers. The color scheme can be changed by left clicking the watershed icon and the
following window will be opened.
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ing an Arbitrary Point to Delineate watershed)







