QSWAT Training Manual: Water Resources Group, RSAA

SURFACE RUNOFF MODELING USING
"QSWAT"

INSTALLATION OF SOFTWARES

1. Unzip the files QSWATinstall1.5G, swateditor_install_2012.

SL-

. » Computer » Local Disk (D:) » SWAT Training » SWAT installation_setups » Zips »

Organize v g Open » Burn New folder
¢ Favorites Name ° Date modified Type Size
Bl Desktop |g QSWATinstalll.5G £/20/3010 1041 AMA_ \AG-DAD 71D 9,822 KB
& Downloads g swat_cup_setup_dec2016_5162 Ouecy m
B swateditor_install 2012 B btractfiles.. 70,806 KB
4 Libraries g Extract Here
|| Documents B  Extract to QSWATinstall1.5G\
J\ Music g Edit with Notepad++
|k=| Pictures ‘ Scan with Microsoft Security Essentials...
Videos Open with

1% Computer

Restore previous versions

Send to

&, Local Disk (C)

s Local Disk (D:) Cut

l Seagate Backup Plus Drive (F:) Copy
Create shortcut
L Delete

Rename
Properties

2. Move the unzipped files to Setup_Unzip folder.

@Cv| . v Computer » Local Disk (D:) » SWAT Training » SWAT installation_setups » Setup_Unzip »

Organize Include in library Share with = Burn MNew folder
<t Favorites MName . Date modified Type Size

. ] Desktop . SwatEditor_Install 8/14/201910:14 AM  File folder

4 Downloads J{; QGI5-05GeodW-2.6.1-1-5etup-x86 4/10/201812:22 PM  Application 324829 KB

15 QSWATinstallL.5G 5/27/20181:31 PM Application 9,890 KB

4l Libraries

@ Documents

J’ Music

[ Pictures

B Videos

Ll Computer
£, Local Disk (C)
= Local Disk (D:)
Il 5eagate Backup Plus Drive (F:)

e- Metwaork
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3. Run QGIS-0SGeo4W-2.6.1-1-Setup-x86.exe from Setup_Unzip folder and click Yes on the popup

dialog box. Setup dialog box appears. Click Next.

# QGIS Brighton (2.6.1) Setup

i 2

Welcome to the QGIS Brighton
(2.6.1) Setup Wizard

This wizard will guide you through the installation of QGIS
Brighton (2.6.1).

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue.

4. Click I Agree button.

[ Next > Cancel
o
-
ﬁ QGIS Brighton (2.6.1) Setup ==
License Agreement ¢
Flease review the license terms before installing QGIS Brighton (2.8. 1). *“*
Press Page Down to see the rest of the agreement.
',ioense overview: -
1. QGIS 3
2. Mr3ID Raster Plugin for GDAL
3. SZIP compression library
4, ECW Raster Plugin for GDAL
5. Orade Instant Client
1. License of 'QGIS' -

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install QGIS Brighton (2.6.1).

Mullsoft Inskall Systerm w2, 46

| <Back | IAgree Cancel

National Remote Sensing Centre, ISRO, Hyderabad
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Choose Install Location

Choose the folder in which to install QGIS Erighton (2.6. 1).

é

dick Browse and select another folder. Click

Destination Folder

Setup will install QGIS Brighton (2.6. 1) in the following folder. To install in & different folder,

Mext to continue.

C:\Program Files\QGIS Brighton

Space required: 1, 7GE
Space gvailable: 30.2GE

Mullsaft Install System w2, 46

Browse...

<Back || next> | L cancel

5. Click Install.

-
& QGIS Brighton (2.6.1) Setup

(=] ]

Choose Components

Choose which features of QGIS Brighton {2.6. 1) you want to install.

4

install. Click Install to start the installation.

Space required: 1.7GB

Chedk the components you want to install and unchedk the components you don't want to

Select com i : =
ponents to instal . Pasition yaur mouse
[[] Morth Carolina Data Set awer a component to
[] south Dakota (Spearfish) see jbs description,
[] Alaska Data Set

Description

I

Mullsoft Install System w2, 46

| <Badk || Instal Cancel
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6. Installation of QGIS starts and once completed Click Finish. This reboots the system.

-

Completing the QGIS Brighton
(2.6.1) Setup Wizard

Your computer must be restarted in order to complete the
installation of QGIS Brighton (2.6.1). Do you want to reboot
now?

(@ Reboot now
(7) I want to manually reboot later

< Back }[ Finish Cancel

7. Run Setup.Exe in the SwatEditor_Install Folder. Click Run.

Cpen File - Security Warning ﬂ

The publisher could not be verified. Are you sure you want to
run this software?

@ Mame: ..etups\Setup_Unzip\SwatEditor_Install\Setup.Exe
Publisher: Unknown Publisher

Type: Application
From: DASWAT Training\SWAT_installation_setups\Set...

Run | Cancel |

Always ask before opening this file

publisher. You should only run software from publishers you trust.

@ This file does not have a valid digital signature that verfies its
How can | decide what software to un?

National Remote Sensing Centre, ISRO, Hyderabad
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8. Click Next.

r ™y
14 SWATEditor L= ] o |

Welcome to the

ke

The installer will guide you through the steps required to install S'WATEditar on pour computer.

WARMIMG: Thiz computer program is pratected by copuright law and international treaties.
Unauthorized duplication or distribution of this program, or any partian of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent pozsible under the law.

9. Click on I Agree radio button and click Next.

15 SWATEditor =

License Agreemn

ke .

Fleaze take a moment to read the license agreement now. If you accept the terms below, click "l
Agree”, then "Mext”, Othenwize click "Cancel'.

MNeither Grassland, Soil & Water Research Laboratory (GSWEL), -
Blackland Research and Extension Center (BREC), Texas Agril [FE
Research (TALR), the Spatial Sciences Laboratory (SSL) nor Stone
Environmental, Inc. (Stone) make any claims, guarantees, or warranties
about the accuracy. completeness, timeliness, quality, or suitability for a
particular use of this software. GSWRL, BREC, TALR, S5L, and Stone
disclaim any and all ability for any claims or damages that may result

m

from the use or misuse of this software. The user of this software s
(71 Do Mot Agree @ | Agree
Cancel ’ £ Back l I Hext >

National Remote Sensing Centre, ISRO, Hyderabad
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10. Click Next.

-
5 SWATEditor

‘ 3
s g

Select Install: 2| =t ]
AL

The inztaller will install SWATE ditor to the following folder.

Toinztall in this folder, click "Mest”. To install to a different folder, enter it below or click "Browse".

Folder:
CASWATVSWATE ditor [ Browise. . ]

[ Disk Cost... ]

Install SWATEditor for yourself, or for anyone who uses this computer:

(71 Everyone

@ Just me

1) SWATEditor

Confirm Inst

The installer is ready to install S\WATEditor on your computer.

Click "Next" to start the installation.

National Remote Sensing Centre, ISRO, Hyderabad
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11. Click Close.

1) SWATEditor

The installation was interrupted before SWATEditor could be installed. You need to restart the
installer to try again.

12. Run QSWATinstall1.5G.exe in the Setup_Unzip Folder. Click Install.

-
i3 Setup - QSWAT

Ready to Install
Setup is now ready to beqin installing QSWAT on your computer.,

Click Install to continue with the installation.

Install Cancel

National Remote Sensing Centre, ISRO, Hyderabad



13. Click Finish.

i Setup - QSWAT
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L= |

Completing the QSWAT Setup
Wizard

Setup has finished installing QSWAT on your computer,

Click Finish to exit Setup.

National Remote Sensing Centre, ISRO, Hyderabad
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OVERVIEW OF SOIL AND WATER ASSESSMENT TOOL (SWAT):

The Soil and Water Assessment Tool (SWAT) is a physically- based continuous-event model
developed to predict the impact of land management practices on water, sediment, and agricultural
chemical yields in large, complex watersheds with varying soil, land use and management conditions
over long periods of time. For simulations, a watershed is subdivided into a number of homogenous
sub basins (hydrologic response units or HRUs) having unique soil and use properties. The input
information for each subbasin is grouped into categories of weather; unique areas of land cover, soil,
and management within the subbasin; ponds/reservoirs; groundwater; and the main channel or
reach, draining the subbasin. The loading and movement of runoff, sediment, nutrient and pesticide
loadings to the main channel in each subbasin is simulated considering the effect of several physical
processes that influence the hydrology. For a detailed description of the capabilities of the SWAT,
refer to Soil and Water Assessment Tool User’s Manual, Version 2000 (Neitsch et al.., 2002),
published by the Agricultural Research Service and the Texas Agriculturall Experiment Station,
Temple , Texas. The manual can also be downloaded from the SWAT Web site
(www.brc,tamus.edu/swat/swatdoc.htm#new)

The Following are the key procedures necessary for modeling using SWAT.

» Create SWAT project
e Delineate the designated watershed for modeling
e Define landuse, soil, slope data grids
e Determine the distribution of HRUs based on the landuse and soil data
o Define rainfall, temperature and other weather data.
e Write the SWAT input files — requires access to data on soil, weather, land cover,
plant growth, fertilizer and pesticide use, tillage and urban activities.
e Edit the input files — if necessary
> Setup and run SWAT
> View SWAT Output

National Remote Sensing Centre, ISRO, Hyderabad
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1. Open QGIS Desktop 2.6.1 from the PC's desktop or Go to start and search “QGIS” and click on
QGIS Desktop 2.6.1 or Click on the QGIS icon from the taskbar.

>

ENVI 5.4 (64-bit
=4 B
Bl s screen
m SWAT-CUP
Wt Microscft Offce Access 2007 »

. SWAT 2012 Editor

) eross mancine 2ne
G peint ,
sticky Notes

/. QGIS Desktop 26.1
/ QGIS Browser 26,1

EJ system consiguration

[ ;

@ Progrems

> Files (334
# QGIS Browses 26.1
# QIS Desktop 26,1
) qgisdb

‘e Apps
b
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2. QGIS Desktop 2.6.1 opens.
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3. Click on plugin in the QGIS taskbar and then click on manage and install plugins

.()
V3
®»
@
[}
@
)
%
%
V\"v
i gt
L | e
:; \E‘
s tH
\p Crterion Length A
Rt
cite | [t (Lo
Sino

4. Plugins dialog box appears.

5. Check the QSWAT icon and close the dialog box.

6. QSWAT tool icon appears on the toolbar.

QGIS 2.6.1-Brighton

BE =~ 2@ A BW

QSWAT

Create SWAT inputs.

Tags: SWAT, WaterBase, watershed model
homepage

Author: Cheis George
Installed version: 1.6 (in
c

Sale | 1:982694 v X Render

L s

i eal

% o

- 4
Crteren Lot -

P Lot 4 | el

-] O [Loea | Unnstal pogn Rertal |
Coadare | Eport G i eed

b

] Corne: 1366138 s (oo |<) % ek 2z (O ()
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7. Click on the QSWAT tool in the tool bar to open QSWAT and QSWAT 1.5G dialog box appears.

8. Click on the New Project button to create a Project.

# QGIS 26.1-Brightan - =
Propct Edt View Layer Settngs Plugns Vector Raster Dalabase \Vieb FProcessng Help
DEERBRR IS L, APLAAR 6 - BEs-0 % @ BW
/B g =g sgs @
0@ (07 08| % M 06 A (2
— ax
Vi o om va
LI :
%oy j
s 8 awns - oEE
Q L = SelectProject
Ly 18)x)
® 4 =vI@E0L Mewirget | g et
@
=)
@ QSWAT perameters
% o conct
Vor
o - ax
BB s
it
5100
%
;7—‘ Gritesion Lengtn -
B
L=
Sl
B Coordnate: 0.206,0.025 sce | 105,127 || M Renier ersceinie (@) [4)
9. Create a folder named “Manair_QSWAT”
K QGIS 2.6.1-Brighton

DEBRLR (0@ sBPL LR
FJBER AL D =g oy
0 0 5% % O 08 % [ (3

B

@ @-i- et - B

o

el =
R © (3 v 4 car ThisPC » Projects (E) v & | | Search Projects (E) p
Q Organise New folder = @
@ e B Deskiop A MName : Date modified Type Size A
M o= P @@ | Downloads. 1 dem_analysis 6/07/20197:33PM  File folder
@ ] Recent places ). Irigated_Rainfed 6/11/2019715PM  File folder
(-] ). JULY. Template_Preparation 8/02/2019424PM  File folder
185 This PC ). MATLAB 12/06/2018 3:06 P File folder
& e Desktop )i MODIS-vViC 6/17/2019 121 M File folder
9 1] Documents 1. NHP_GLOF_QC 6/07/2019654PM  File folder
& Downloads 1 NHP_Irrigation 7/12/2019225PM  File folder
Vv B Music ). NHP_VIC 6/07/2019730PM  File folder
. 5 Pictures ). Saksham 6/11/20197:15PM  File folder
(153 - 5 videos )i swar 7/02/2019912 M File folder
i Windows () ). SWAT_Training 8/09/2019 1012 AM  File folder
,:13, e= )l SWAT_Training_manual 8/13/2019 1046 AM  File folder
1] s Projects (E) . Weter Accounting 6/0BR0IG LSIPM  File folder
e Stop % BD-RE Drive (F) My Disc v [ Manair GSWAT 8/13/2019 1048 AM _ File folder 9
o | —
15 File name: | v
\PB | crteron Save as type: | QGIS files (*.qgs .0GS) v
e —
LR — el om | [ el |
| Cdalate | Ewort || Cear |
( Sinep J
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10. Save the file name as Manair. QSWAT 1.5G dialog box appears again. This creates a new project.

"

QGIS 26.1-Brighton

Pt Gt ves Ly St Pgm e R Dssbwe weh mammg Hep
DEERLR HosprpsapP g ee HasEE=- 0 0w
g /| < oy = - - o
I8 B 5 06 %
— 8
Vi com va
B, |5 Lrone g
B e e
W =ho
ot =i
o 5
s i
; JEN NN ]
]
L
%
2o
F— aw
=
' +
fa s
* & e name: | SR
||} | Citein Length z Sanve ms type | G files ("% *.065)
Langi
2. = it e = o
Coniore | |t e
e
) cooman: amn
gl 6 e 9 o BIDIE B ¢ & B ..o

11. The First step is the delineation of watershed. The watershed delineation tool’s functions are
divided into sections, namely; Select DEM, Stream Threshold Definition for creating streams,
Outlet/Inlet Selection/Definition, Watershed Outlet(s) Selection/Definition. Click on delineate
watershed button in the QSWAT 1.5G dialog box.

# QGIS 26.1-Brighton - Manair

Projct Edt Vew Laver Settngs Pugns Vector Raster Database Web Processng Heb

=] » Rl & = ¢ R ~ ? > § = —_— - >
BB VR[OS 2L, PLLAR 2 & & = ] U~ B W
vy /B R /% [ > s e B e = |
@ U8 UE D (% 4
e o
Voleow va
3 —— 0
1@ ) rome
®, [ & mom. a QSWAT 156 -coiEN
£ |2 b
b ot
»ice Selectroject
b & e o | s
QT8 - onc | [EssngPromct
.“ Loy L2 Man Steps.
Clasvyan
@ 511 osineate ot
< A soators
@ | % ne
3 | XD e FrsE
| %D imine
Ve ® 0 sol
9, | X = —
v [ —
*a Shotest push. L
| s
4 .
&
B s
& ek
\fp | meen s =
Length
B
e | [Lovt e
St
&) conrtrure:

Note: Before proceeding to this step, ensure that all your three principal datasets (DEM, landuse,
Soil ) are in projected (Cartesian) coordinate system, preferably in an EQUAL AREA PROJECTION for
better accuracy in the extraction of watershed parameters. IMPORTANT: The data should not be in
Geographic Coordinates System (Decimal Degrees).
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12. Delineate watershed dialog box appears. Click on the icon in Select DEM.

“

Project Edit View Database  Web

DEERBLOR

Layer Settngs Plugns Vector Raster

Processing  Help

VB BLLARPLLAR

4 oo @
s'f/V 4 H o (.33 Z b€ whe g Gy s g, Gl g [ew]
U UB 5 06 % 5 5 & [ 7
Browser
Va 2
 Ham 7 F] = QSWAT 156 -
|\ Project home
|b Home About
Favourites
b G/ Select Project.
Lo
b E/ New Project Existing Project
R
b Gl Main Steps
L L/
P mssoL Step1 Delineate Watershed

e
Step 3 | Edit Inputs and Run SWAT

Cancel

Layers
g sy@@EQ

[ Animations
% [ Results
%/ 3] Watershed
% 3] Landuse

QSWAT parameters

SEHHH DI N

% 00 5 E:\Manarr_QSWAT\Manzir
9 % [l Slope
©
LD
-
& —
| st
5
rﬁtﬁ Stop
&
v
\B | Ctenen Length -
~ | Length
" Time
Calaate Export Clear
5 He

Toggles the editing state of the current layer

QGIS 2.6.1-Brighton - Manair

-8

@

=

& EE = m- B %

Delineate Watershed

Select DEM

Delineate watershed | Use eisting watershed | DEM properties | TauDEM output \ )
Burn in existing stream network
Define threshold
Number of cels Aea sakm v
Create sireems
| Use an ets/outets shapefile
Dranw inetsfoutiets Select inets/outiets
Snzp threshold (metres)
300 Review snapped
Create watershed
I Select subbasins
A and point sourcs
I Select reservoir subbasins | [ Add point source to each subbasin
& | Number of Show Taudem
0 * processes outpul oK Cancel
Coordinate:

13. Open DEM_Albers.tif from the following path, SWAT_Training > Data > DEM > DEM_Clip

QSWAT 1.5G

About Select DEM
Select Project

New Project | | Existing Project

Main Steps

Deineste watershed

Delineate Watershed

Use existing watershed | DEM properties | TauDEM output

Burn in existing stream netrork

Step 1| Delineste Watershed

] [

Step 2 Greate HRUS
Step 3 | Edit Inputs and Run SWAT

QSWAT parameters

Cancel

E:\Manair_QSWAT YManair

Define threshold
Number of cells area [sq. km

Create streams

%/ Use an nlets/outiets shapefie

(S} Draw inlets autiets Select nlets foutlets
Snap threshold (metres)
[~ Loy
> Y@ @ 3 300 Review snapped
@R Create watershed
@ ®© = 1 [l « Data » DEM » DEM_ Clip v & | | Search DEM Clip »
o
D) Organise v New folder =2- 0 @
a
Vi .
-~ a
a 1% This PC s bbasin I
s Desktoy
(LT . P
¥l Documents
I Sta I8 Downloads. oK Cancel
— b Music DEM_Albers tif DEM_Albers.if.au
E xel
fh . £ Pictures
Videos
. _i
u i Windows (C)
\2 | [ Data (%)
e a Projects (E:)
L] €% BD-RE Drive (F)
T &3 €D Drive (Gi)
% projects (W172.2
8% rsadeg (\17227.
File name: | DEM_Albers.tif v | |aufites () -
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14. DEM loads at the background.

15. Change the Area in Define threshold to 1000 sq.km and click on Create streams button. This
creates the stream based on the threshold value provided. Click OK on MPI error dialog box.

-] QSWAT 156 - oiEN

‘Select DEM
E:\Manoir_QSWAT Wanair\Source DEM_Abers. bf g

Bum n existing stroam network

Define threshoid

17527 Number of cells [1000] Aea sabm v

R Use an riets/outiets shapefie

Layen (.
; o0 =Vv@E@EO
3 anmations =]
Q % (¥ Resits
S % (¥ vistershed
v = % [ pillchade (hilihade)
% o= DEM (DEM_Albers)
, 2.3
o 337-653
653969
V:;" % (3 Londuse -
o= | % s &
=0 Sz o &%
|l o=t
[
m Stop.
ol [+
@ Critesion Length -
B Length
Time.
Caladate. Export Cear
S

16. The Streams are created and click on the “V” icon from the toolbox to load a vector data.

K4 QGIS 2.6.1-Brighton - Manair
Edt Vew Llayer Settngs Plugns Veclyr Rester Database Web A

DoEBLS [H0% 8L 5
Y/ BLCR &G H @/
MEUW W M M s [FR R - e

ey RN

[ -Select DEM
| E:Wanair_QSWATManair\Source\DEM_Abers. if

- [
QSWAT 156 - sl
Burn in existing stream network
About |
L )
s et Define threshold
| NewProject | | Existing Project | ‘ 17527 Number of cels | 1000 Area [sqkm |~
Create streams
‘Main Steps.

% Use an inlets/outiets shapefie
Step1| Delneate Watershed |

{
QSWAT parameters — m Draw inlets/outiets | Selectinletsjoutiets

Snap threshold (metres)
E]‘ concel | 300 | Review snapped

E:\Manair_QSWAT\Manair |

Ecﬁa"@@@;!n.wé\n‘ﬂﬁ

EEEET |

e U =)
337-653 |

Shoresepath B ’(w (] Add point source to each subbasin ‘

s
2

& 4
g

< Number of Show Taudem & y
lo > processes output L3 Concel |

\@ Criterion Length -
Length
Time |
Calaulate Export | Clear
i
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17. Open Somanpally.shp from the following path SWAT_Training > Data > Shp > Somanpally

F QGIS 2.6.1-Brighton - Manair
Mewi Laye settnos Pops ecly, - ester” Catsbone - Web  rogeasiy e,

wEBES-0 0 0 BY

Add vector layer 2 IEl
o
i,
@,

i <« Data » Shp » Somanpally Search Somanpally

Organise v Newfolder = 0 @

A Neme Date modified Type 2

1% This PC | Somanpally_catchment_gcs.sbx 8/07/20192:54PM  SBX File

S0 H88 8N

v Ju Desktop @ Somanpally_catchment_gcs.shp 8/07/20192:54PM  SHP File
o *® (U 1a 1/ Documents 7 Somanpally_catchment_gcs.shpxmi 8/07/2019254PM XML File
(15 8 Downloads || Somanpally_catchment_gcs.shx 8/07/20192:54PM  SHX File
7 e W Music ) sompally.cpg 8/07/2019222PM  CPGFile
5 ) Pictures (%] Sompally.dbf 8/07/20192:22PM  DBF File
{b l Videos. | Sompally.prj 8/07/20192:22PM PRI File
Stop s Windows (C) | Sompally.sbn 8/07/20192:22PM  SBN File

= s Data (09 L] Sompally.sbx 8/07/20192:22PM  SBXFile
S s Projects (E) ]b Sompally.shp 8/07/20192:22PM  SHP File

\SB & BD-RE Drive (F) 7 Sompally.shpxml 8/07/20192:22PM XML File
. (=53 & CDDrive () | Sompally.shx 8/07/20192:22PM  SHXFile

Time | % projects (\\172.2 ) Year-wise_station_wise_Godavari_Dischar... £/07/20192:06PM  Microsoft Exce v
= R rsadeg (NI227. v < >
File name: | Sompally.shp v| |Allfiles ()

18. Somanpally.shp is added to the project.

19. Click on Draw Inlets/outlets button to add the outlet to our basin of interest.

F QGIS 2.6.1-Brighton - Manair
, Lover Settogs phons \ecr Bt Datbse Ueh

m- 8%

Select DEM

E:\Manair_QSWATWanair\Source\DEM_Abers. i

QSWAT 156 - ol

| Burn in existing stream network
et ( e ]

Select Profect Define threshold

| NewProject | Existing Project | 17527 | Number of cells | 1000 area [sq.km | v

Main Steps
) %] Use an inlets/outlets shapefie
Step1 Delineate Watershed

Step 2 Create HRUS -

| |
s | s e o) T

Snap threshold (metres)

oK | cancel 30 Review snapped
Ex\Manaic_QSWATWManaic | rom—

e BECEOBSBYNS

® — Streams (DEM_Albersnet) |
% I Hillshade (hillshade)
B s
22-337
A 337-653 5 ot
653 - 969
S &% ] Add point source to each subbasin
Start
x| Numberof Show Taudem
( IE3) o St o ol |
stop
]
\P | cremen Length !
o | Length
. Time |
Coaiate | | Export Clear
Sire |
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20. Inlets/outlets dialog box appears. Further zoom to the Somanpally.shp which was added already
and click on the stream closer to Somanpally.shp at maximum zoom level and Click Ok. This adds an
outlet point.

K4 QGIS 2.6.1-Brighton - Manair
Project Edt Vew layer Settings Pugns Vector Raster Database Web Progessng Hep

D=8 E;EE% oL, ,rAPPLPRALR 6 N - ReBEs-0 3" 8- B

LAVICRY: <00 "maAsese & 0

MEUUFA “\W\F‘V‘:‘\m&l“}!k ¥,
=

QSWAT 1.5G6 < =

About.
Select type of point to add, then dick on
Select Project-
beficiectyl {Edsina Prokect OK to confirm and exit, Cancel to remove
points and exit.
Main Steps ® Outlet

Step1| Delineate Watershed

QSN peameter Step 3 [Edit Inputs and Run SWAT

o J [ e

E¢\Manar_QSWAT\Manair

t - BN SSIINANS

Cm s urawsumes ouses wr...
%) outet U
% {niet
% @ Reservoir
® ® Pontsource
il % © Sompally
X — Streams (DEM_Albersnet) |~
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21. Click on the Create Watershed button to delineate the watershed.
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22. The Watershed is delineated with its Subbasins. Click OK. Proceed to step 28 if reservoir is

not to be provided.

d
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23. Click on Select reservoir Subbains to add reservoir.
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24. Hold Ctrl and Click on subbasin “3” and click Save.
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National Remote Sensing Centre

- o EEN

 NewProject | | Existing Project
Done VDdineatEWatershed R

Step 3 | Edit Inputs and Run SWAT

QGIS 2.6.1-Brighton - Man
Web Processing Help

EY: TV Yer-

EBEE=-0

Hold Ctrl and click in the subbasins you want to select.
Selected subbasins will turn yellow, and a count is shown
at the bottom left of the main window.

If you want to start again release Ctrl and click outside
the watershed; then hold Ctrl and resume selection.

You can pause in the selection to pan or zoom provided
you hold Ctrl again when you resume selection.

When finished click "Save" to save your selection,

or "Cancel" to abandon the selection.

‘ Cancel .
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25. Click Add button.
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26. This adds reservoir to the project. Click OK.
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27. The corresponding Subbasins are visible.

# QGIS 2.6.1-Brighton - Manair
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28. Open QGIS. Add the LULC.tif (landuse map) from the following path: SWAT_Training > Data >
Lulc
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29. Right Click on LULC.tif and click on properties.
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30. In the Layer Properties dialog box, click on load style button. Select lulc_style.gml from the
following path: SWAT_Training > Data > Lulc
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31. This displays the Value and its corresponding LULC class names. Click OK
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32. Now Open the QSWATRef2012.mdb from the following path:
open the table crop and urban. QSWATRef2012.mdb contains the LULC codes defined by SWAT. In
order to link LULC data to SWAT database we need to create a lookup table. So, we need to define
the SWAT code for the LULC classes in LULC.tif file.

RSAA

Manair_QSWAT > Manair and

Tabie Tooks Microsoft Access = O
EdemaiData  DatabaseTools  Datasheet L]
i e 2 - = 3,
s o EEE @ New EToms | 4 r Yseieaon E‘ lﬁ 2, Repiace
e s Dpemg E| L Pissances - e oo
Sl B g [P Sl Bl i | B0 X oetete - Fmtore- | 4 ™7 Tosgle Fite " seect-
5 Font Recores Sonarine Fing
@ Security Waming Certain content in the database has been disabled  Options. ?
Tables el meoe ]
B sutoingar OBJECTID - | ICNUM CPNM_ ¥ IDC - CROPNAME - BIOE .| HvsTI BAI - FRGRWL - LAMXI FRGRW2 -| LAMX2 | DLAl CHTMX - ROMX | TOPT .| T
B bsomn 1 1 AGRL 4 Agricultural Land-Generic 35 045 3 15 064 1 2 30
= oL 2 2 AGRR 4 Agricultural Land-Row Crop: 39 05 3 015 0.05 [ 095 07 25 2 2
B owmy 3 3 AGRC 5 Agricultural Land-Close-gror 30 04 4 005 0.05 045 035 (5} 03 13 18
i 4 4 0RCD 7 Orchard 15 01 4 o1 015 05 075 039 35 2 20
s S HAY 6 Hay 3 03 4 o005 005 043 035 039 o5 2 2
2 o 7 7 #RSD 7 Forest-Deciduous 15 076 s 005 0.05 04 035 039 6 3s 30
Z copdetautt k 8 8 FRSE 7 Forest-Evergreen 15 0.76 5 0.15 0.7 0.25 0.99 099 10 s 30
T aopmg s 3 WeTL 6 Wetlands-Mixed a7 03 5 o1 02 02 035 07 25 22 )
& opamg 12 12 PAST 6 pasture 35 09 4 005 0.05 0.49 05 059 05 2 2
= A= 15 15 ANGE 6 Range-Grasses Y 03 25 o005 01 025 07 035 1 2 2
o E 16 16 RNGE 6 Range-Brush 34 05 2 005 01 025 07 03s 1 2 2
B et oo 17 17 SWRN 6 Southwestern US (Arid) Ran B 03 15 005 01 025 07 035 1 2 2
0 rent 18 18 WATR 6 water o 0 ) o 0 [) 0 o 0 o 0
= fertmg 144 144 ICES 6 SNOW OR ICE o 0 0 o 0 0 o o (] o 0
=R e— » (New)
T Gs_AttrRules Surban o
1 GDB CadedDomains OBIECTID -| IUNUM | URBNAME - URBFLNM -l Eme FCMP - CURBDEN - URBCOEF - DIRTMX ~-| THALF -| TNCONC -| TPCONC - TNOICONC=-| OV.N -| CN2A -| cN2B -
BB conconmners 1 1 URHD Residential-High Density 024 o1 a1
B s e 2 2 URMD Residential-Medium Density 038 03 024 018 225 07s 550 m 72 01 3 5
y 3 3 URML Residential-Med/Low Density 02 017 024 013 25 075 450 1% 6 01 31 59
Z) o Defaunvalues 4 4 URD Residential-Low Density 012 01 024 018 225 075 460 196 6 01 a1 53
1 Goe_oomsins 5 5 ucom Commercial 0.7 062 028 018 200 15 420 240 55 01 31 59
I G0s_edgeConnRules 6 6 LIDU Industrial 0.84 079 014 018 400 235 a30 104 56 01 31 59
e 7 7 UTRN Transportation 038 035 012 018 30 33 480 m 63 01 a1 59
B e Rt 8 8 UINS Institutional 051 047 o1 013 340 39 40 22 63 01 31 59
< 9 9 URBN Residential 0.38 03 024 018 225 075 550 m 72 01 a1 59
I o Festurevatase 3 ==
) cos Fieldinto
=1 G0B_GeomColumns
T GoB_InConnRules
I cos_objeacsses
=1 GD8_RangeDomsins
I coe_Reiciasses
T o8 Releaseinto
=3 o8 ReiRules
T3 Ge_SpatiolRets
18 stunapomains v §
Datasheet View om ook [ S @ 4

National Remote Sensing Centre, ISRO, Hyderabad




@4% QSWAT Training Manual: Water Resources Group, RSAA
nrsc

33. Open LULC.xIsx from the following path: SWAT_Training > Data > Lulc. Click on sheet2. The LULC
classes of LULC.tif is listed.
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36. Open Manair.mdb from the following path: Manair_QSWAT >Manair.

Click External Data, then click Excel.

External Data | Database Tools

Pe P 2D DI D

5 Gy b

1 Cache List Data
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lup.

37. Import the file LULC.xIsx from the following path: SWAT_Training > Data > Lulc and Click Ok.

@‘ FEECE L Microsoft Access
= Home  Create | ExtemalData | Database Tools

P90 2R3 D 3
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Al Access Objects. Gl Get External Data - Excel Spreadsheet L
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dpa il P A Heme - Dote modied Sze
& Jmpor 8 This PC
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38. Click Next.

@ : Microsoft Access
G e
Home Create External Data Database Tools

o] Text File iy Word pE T % [ Discard Changes ~
7P P 57 S& §h 2 R s
(=3 5 XML File | [7 Text File = L 4 Cache List Data EE
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Sheet?
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dpd - -

ElevationBand
Example1_landuses
Example1_soils
Example1_usersoil

FAO_s0ils

GAGEDATES
GDB_Columninfo

GDB_Databaselocks

GDE_GeamColumns

GDE_ltemRelationships

GDB_ItemRelationshipTyp...

GDB_items
GDB_ltems_Shape_Index
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Import Spreadsheet Wizard
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Text File
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All Access Objects ~|«
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@ N Microsoft Access
S o

B P SRS

iy Word.

et Fte

% |4 Discard Changes -
I I ]
v sl /A Cache List Data

Saved | Access Excel SharePoint - saved | Excel Sharepoint PDF Create Manage | Work Synchronize - Move to
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‘e Security Waming _Certain content i the database has been disabled | _ Options..
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Import Spreadsheet Wizard

39. Select No primary key radio button.

@ N Microsoft Access
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- uniquely identify each record in your table. Ttalows you to retrizve data more quickly.
Tables 2 A

Basin

(O Let Access add primary key.
Basin_Shape_Index
BASINSDATAT ® oty [ M
(@) primary key.

BASINSDATAZ

bsn

hm [Lawpose 1D

dpd Il

ElevationBand
Example1_landuses
Example_soils
Examplel_usersoil

FAO_sails

GAGEDATES
GDB_Columninfo
GDB_Databaselocks

GDB_GeomColumns

GDB_temRelationships

GDB_itemRelationshipTyp...

GDE_items
GDB_items_Shape_Index
GDB_itemTypes
GDB_Replicalog
GDE_SpatialRefs
global_landuses
global_soils

qw

hru

hrus

LongestPath
LongestPath_Shape_Index

LuExempt

[ s e e e e e Y

lup -

Import Spreadsheet Wizard
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40. Rename the table as India_landuses and click Finish. (Note: Name should end with _landuses)

@ Microsoft Access

Home  Create | ExtemaiData | Database Tools
T JrestFie % % T
3P EF TP Do 15 |5 e

) Word

[ Text File:
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Imparts. List More~ | Exports Lst  or¥ps T More~ | Email Replies | Oniine 3 Relink Lists Sharzpoint
Inport Export Collect Data SharePoint Lists
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Import Spreadsheet Wizard

41. Close the dialog box.
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42. India_landuses Look up table is imported to the database Manair.mdb.

43, Close the database Manair.mdb.

@ 2 Tabe Tools Microsoft Access
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Online Ejbaliciat SharePoint
Export
All Access Objects -«
[searcn. 73

SharePoint Lists.
COB_COImAAT = .
B India_landuses

LANDUSE_IE - |SWAT_CODI -

import

GDB_DatabaseLocks

MonitoringPoint
MonitaringPaint_Shape_In.
Name AutoCorrect Save Fail
ops

Outlet

Outlet_Shape_Index

Record: 4« 1of20 | b M b= [ G loFilier | Search

pep

=

=]

= 6DB_GeomColumns b

=5 G0B_temReiationships B RORIiD)
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=
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Data:

sheet View

44. Click on Create HRUs button. The Land Use, Soil and slope Definition option in the HRU Analysis
menu allows the user to specify the land use, soil and slope themes that will be used for modeling
using SWAT. These themes are then used to determine the hydrologic response unit (HRU)
distribution in each sub- watershed.
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45. Select and open LULC.tif (landuse map) from the following path: SWAT_Training > Data > Lulc

i QGIS 2.6.1-Brighton - Manair
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Main Steps o
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46. From the landuse table dropdown, select India_landuses.

4 QGIS 2.6.1-Brighton - Manair
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47. For Soil data, select and open hwsd_India_albers250mgg.tif from the following path:
SWAT Training > Data > Soil. (Data Source : FAO)

'

Project Edit View layer Settings Plugins \Vector Raster Database Web Progessing Help
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48. From the soil table dropdown, select global_soils. (Note: global_soils is the lookup table for soil

data)
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49. Click on Read button and this reads the landuse and soil data provided.

@

Project Edit View Layer Settngs Plugins Vector Raster Datebase Web Proessing Help
Dﬂ—l‘ll‘lv_hl_‘\ ,:m,&/\f\«:z

o N

QGIS 2.6.1-Brighton - Manair

QSWAT 1 5G
# Select landuse map
F E:\Manair_QSWAT\Manair\Source\rop\LULC. i J
| e Landuse table | India_landuses | v
\/( = Select soil map
w Main Steps E:Wanair_QSWATY _India_slbers250mgg. tf
e o .
® Done | Delineate Watershed Soil data
G Stp2|  CreateHRUs | ® usersol STATSGO SSURGO/STATSGo2 | Soltable |gobal sols iz
/4 QSWAT parameters Step 3 Edit Inputs and Run ST | S ==
! ® Read from maps
(o [ conal
q © Read from previous
E:WManair_QSWATManair
o Sir e
Q o sYOOEG Sethenai s‘“]r::: DT L Setlanduse, sol, slope thresholds
De it landuse,
R r B O Dorientarize e || o Landse () 100 [
% =] L- viatershed Clear @ Dominant HRU
E
@ ® D outet Sopebands O Filter by landuse, soi
x et 0, 959
9 % @ Reservor O Filter by area
(] % @ pont
v X o sompaly Optonsl O Targetrumber ofte
| | [P (T
— Streams (DEM_Albersnet)
o = & [ Bemtimdses ]
@© Percentof subbasin
B L sevonbends ] | | O ares )
&
( S ——
& = Create HRU:
reate HRUS
@
; !

Criterion

B
g
‘5
B

Length ]

a . ‘
Ciadate | | Bport || Cear |
S 3Hep

50. Select Filter by area radio button, then select Area (Ha) radio button. Set the area threshold as
100 ha. Click Create HRUs. This creates HRUs based on the threshold value provided.
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51. Open QSWATRef2012.mdb from the following path: Manair_QSWAT > Manair. Rename the
WGEN_user table to WGEN_user_1.
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52. Click External Data, then click Excel. Import the file WGEN_user.xIsx from the following path:
SWAT Training > Data > Weather and Click open and then Ok.

@ = QSWATRef2012 : Database (Access 2002 - 2003 file format) - Microsoft Access
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QSWATRef2012 : Database (Access 2002 - 2003 file form
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54. Select No primary key radio button and click next.

@ - QSWATRef2012 : Database (Access 2002 - 2003 file for
)
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55. Rename the table name as WGEN_user and click Finish and close the dialog box.

@ : QSWATRef2012 : Database (Access 2002 - 2003 file fc
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56. Go to QSWAT 1.5G dialog box and click Edit Inputs and Run SWAT button. SWAT Editor Dialog
box opens. Click Connect to Database button. Database connection successful message appears.
Click OK.

~
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57. Click Write Input Tables from toolbar and from the drop down, click Weather Stations. This
menu contains functions to build database files that include information needed to generate default
input for the SWAT model. The commands on the menu need to be implemented only once for a
project. However, if the user modifies the HRU distribution after building the input database files,
these commands must be reprocessed again.
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58. The Weather Data Definition dialog box opens. From the Locations Table dropdown, select
WGEN_user. (Note: Don’t click OK)
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59. Click on Rainfall Data tab and select Raingages radio button.

60. Import the precipitation gauges file IMD_pcp.txt from the following path: SWAT_Training > Data
> Weather > pcp_0.25deg
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61. Click on Temperature Data tab and select Climate Stations radio button.

62. Import the Temperature gauges file IMD_newfile.txt from the following path: SWAT_Training >
Data > Weather > IMD_tmp_decicorr
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63. Click OK and close the weather data definition dialog box. The Weather files are read
successfully.
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64. Click Write Input Tables from toolbar and from the drop down, click Write SWAT Input Tables.
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65. Write SWAT Database Tables dialog appears. Click Select All button and then click Create Tables
button. Then Click No.
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Use weather database to calculate heat units to maturity (US only)?
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Building Fig table ...
sinep

Do you want to re-write the exiting ‘pp’ (point source) information?

66. Click Yes.
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67. Click OK and close Write SWAT database Tables dialog box. This creates tables for all files to be

written.
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68. Click Edit SWAT Input from toolbar and from the drop down, click Re-Write SWAT Input Files.
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69. From the Rewrite SWAT Input Files dialog box, click Select All button and click Write Files
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QGIS 2.6.1-Brighton - Manair
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button, then click OK. Rewriting of all tables is done successfully.
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70. Then Close Rewrite SWAT Input Files dialog box.

71. Click SWAT Simulation from toolbar and from the drop down, click Run SWAT.
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72. Setup and Run SWAT Model Simulation dialog box appears. In that dialog box, Change the
starting and ending date to 1/1/1978 and 12/31/2012 respectively. Select 64-bit release radio
button, provide NYSKIP value of 2. Then click Setup SWAT Run button. Click OK.
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73. Click Run SWAT button. This runs the SWAT model.
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74. Click OK and close the Setup and Run SWAT Model Simulation dialog box.
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75. Click SWAT Simulation from toolbar and from the drop down, click Read SWAT Output.
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76. Check output.rch, output.sub, output.hru and click on Import Files to Databases button. Save
current simulation name as “Simulation_without Reservoir_& Crop_Mgt” and Save the SWAT
simulation by clicking on Save Simulation button.
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77. The simulation results are saved in the following path: Manair_QSWAT > Manair > Scenarios >
Simulation_without_Reservoir_& Crop_Mgt > TxtInOut

Home Share View
@ ~ T . » ThisPC » Projects (E) » Manair QSWAT + Manair » Scenarios » Simulation_without_Reservoir_& Crop_Mgt » TxtinOut

<t Favourites MName . Date modified Type Size
B Desktop 7 watout.dat 8/16/2019 10:12ZAM  DAT File 2,847 KB
4 Downloads j urban.dat 8/16/2019 10:10 AM  DAT File 2KB
] Recent places E‘ Tmpl.Tmp 8/16/2019 :51 AM TMP File 663 KB
I till.dat 8/16/2019 10:10 AM  DAT File TKB
1 This PC | swat.gst 8/16/2019 10:12 AM QST File OKB
mu Desktop E‘ sub.dat 8/16/2019 10:12 AM  DAT File 0KB
| Documents ) septwa.dat 8/16/2019 10:10 AM  DAT File 6 KB
& Downloads | septic.out 8/16/2019 10:12 AM  QUT File TKB
o Music E‘ rsv.dat 8/16/2019 10:12 AM  DAT File 0KB
= Pictures I reh.dat 8/16/2019 10:12Z AM  DAT File 0KB
Bl Videos E‘ plant.dat 2/16/2019 10:10 AM  DAT File 43 KB
s Windows (C:) 7 pest.dat 8/16/2019 10:10AM  DAT File 16KE
(s Data (D:) I peplipep 8/16/20199:51 AM  PCP File 1,371KB
ca Projects (E) @ output.sub 8/16/2019 10:12 AM  SUB File 583 KB
t:’ BD-RE Drive (F:) My Disc || output.std 8/16/2019 10:12 AM  STD File 123 KB
é.} CD Drive (G:) | cutput.sed 8/16/2019 10:12 AM  SED File 561KB
W Seagste Backup Plus Drive (1) 7 output.esv 8/16/2019 10:12 AM RSV File 1KB
g projects (\172.27.129.161) (W) I outputirch 8/16/2019 10:12AM  RCH File 1,242 KB
g rsadeg (\\172.27.129.161) (X) | cutput.pst 8/16/2019 10:12 AM  PST File OKB
g wrg_ipu (W172.27.129.110) (¥3) E‘ output.hru 8/16/2019 10:12 AM  HRU File 24KB
g Walamtari (\172.27.161.122) (Z3) I lup.dat 8/16/2019 10:12ZAM  DAT File OKB
|| input.std 8/16/2019 10:12 AM  5TD File 47 KB
e- MNetwork L_| hyd.out 8/16/2019 10:12 AM  OUT File 3KB
I hru.dat 8/16/2019 10:12Z AM  DAT File 0KB
| finfin 2/16/2019 10:12 AM  FIM File TKB
E‘File.(io 8/16/2019 10:10 AM  CIO File 5KB
I fig fig 8/16/20199:58 AM  FIG File 2ZKB
E‘ fert.dat 2/16/2019 10:10 AM  DAT File SKB
|| estest 8/16/2019 10:12 AM  CST File 0KB
|| chan.deg 8/16/2019 10:12 AM  DEG File 1KB
| bmp-sedfil.out 8/16/2019 10:12 AM  OUT File TKB

78. Open the SWATOutput.mdb file from the following path: Manair_QSWAT > Manair > Scenarios >
Simulation_with_Reservoir_& Crop_Mgt > TablesOut
Open the rch table from it. Click on SUB and filter only SUB with value “5”.

Home ‘ Create External Data Database Tools Datasheet

- o — = = A s = S— ab
| % % cut T n == ) H@ = New X Totals A Y {7 Selection 5] % fﬁ 23 Replace
| —! 53 copy = — =Hsave ‘& speling | 41 V] Advanced ~ = GoTo~
Vi Pasts - - - || &4 -~ = |2 Refresh Filte Size t Switch Find
I TR 2 Format Painter || RN (A (L2 -|[E+] =2 -] ‘ |2~ =" | X Detete ~ EMore~ ([4, | " 7 Taggle Fitter || fit Form windows+ || & Select~
Views Clipboard il Font = Rich Text | Records Sort & Filter Window Find |
G Security Warning  Certain content in the database has been disabled Options... B
Tables SR -
= n Erch RN
& b =
= SUB. - YEAR -| MON  -| AREAkm2 - |FLOW_INcm - |FLOW_OUTc - | EVAPcms - | TLOSScms - | SED_INtons - |SED_OUTtor - |SEDCONCHME - s
o 41 sort Smallest to Largest 2440 0.2803 0.05002 0.2303 0 2.037E-07  0.000000184  0.00000174
= sub Z| | sort Largest to Smallest 2019 0.5002 0.2996 0.2006 0 0.000000379  0.000000379 5.244E-07
tbIDepDef %« B 4657 2.051 1.077 0.9741 0 5.688E-07 5.688E-07 2.062E-07
B v == e A e
=1 tbiMgtdef | & 8 B = 2 B
= . [ iseect Ao | 2440 0.2102 0 0.2102 0 1.906E-07 0 0
= Bhane B ‘13'3’““) 2019 0.3448 0.1039 0.2408 0 3.5456-07  3.545E-07  0.000001655
B toiReher B2 4657 1.537 0.3666 117 0 5.321E-07 5.321E-07  0.000001052
1 tbiRsvDef B A3 2431 1.138 0.1767 0.9613 0 0.00000119 7.735 9.136
1 tbisedDef B4 12830 2.086 1.093 0.9931 0 7.735 48.85 17.62 E
2 tbisnuper B 5 2440 0.4623 0.2618 0.2004 0 2187 2186 1089
2 toismaver 2019 0.2767 0.04874 0.228 0 75.19 75.19 72.88
- o = 4657 1475 03727 1102 0 2674 2672 536.4
£ toisubpet 8431 0.9496 0.3029 0.6466 0 2786 24.75 3.52
B3 toiswiDer B 12880 2.043 0.9972 1.046 0 2210 59.31 16.13
53 toivelDer i 2440 0.1157 0 0.1197 0 0.02787 (] 0
B towaet B 2 1980 4 2019 0.227 0.03109 0.1959 0 19.14 19.14 7.988
3 1980 a 4657 0.9087 0.0347 0.874 0 5.562 5.562 13.2
= toiwtrDef
4 1980 4 2431 0.559 0.1281 0.4309 0 162.1 9.59 1538
5 1980 a 12830 1271 0.2009 1.07 0 9.59 12.02 3.062
B 1 1980 5 2440 0.08684 0 0.08684 0 0.05031 0 0 L
2 1980 5 2019 0.144 0 0.144 0 0.000000379 (] [
[Rarard 1 [af1an o v [ o ciiee [Searen laf m ] > X
il i i
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79. Copy the sheet and paste it in a new excel sheet named “Results”

Tables | «
= EH rch = a5 ]
E ru
- SUB ¥ YEAR - MON - AREAkm2 - FLOW INcm - FLOW OUTc- EVAPcms - TLOSScms - SED_INtons - SED_OUTtor - SEDCONCmg - O}
Lt | 5 1930 1 12880 3.891 3.064 0.8272 (] 82.75 199.1 23.88
= 5 1980 2 12880 2.086 1.093 0.9931 0 7.735 43.85 17.62
E3 tbiDepDef | 5 1980 3 12880 2.043 0.9972 1.046 (] 2210 59.31 16.13
=3 toiHruDer 5 1930 4 12880 1271 0.2009 1.07 () 9.59 12.02 3.062
B i | 5| 1980 5, 12880 0.8924 0.009899 0.8825 0 2.011 0.3727 0.4534
= 5 1930 6 12880 112 1112 0.7249 (i 966900 44150 73.46
S | 5 1980 7 12880 237 231 0.6556 0 2353000 102700 116.2
0 tolRchDef 5 1980 8 12880 547.1 546.5 0.5567 0 3213000 312300 177.6
3 tolRsvDet | 5| 1980 9 12830 390.2 389.4 0.7761 (] 1360000 179600 159.1
E3 toisedDef 5 1930 10 12880 175.1 174.2 0.914 0 32490 55770 118.3
- | 5 1930 1 12880 76.5 75.71 0.7904 (] 9591 17310 82.85
2 thiSnuDef
T 5 1980 12 12880 15.39 14.68 0.7062 0 1834 1767 42.48
i
e | 5 1981 1 12880 7.95 7.212 0.7378 0 1413 641 31.96
& toisubDet 5 1981 2 12880 4.169 3.146 1.023 (] 4318 178.1 24.65
£ tolswrDef | 5 1981 3 12880 4.07 3.17 0.9006 0 8044 240.2 22.97
E3 toivelDef 5 1981 4 12880 1.897 0.567 1.33 (] 6.579 26.59 15.83
B | 5 1981 5 12880 2.012 0.7762 1.235 0 69.81 49.77 11.76
= y 5 1981 6 12880 85.74 84.77 0.9776 (i 323600 34000 48.94
FRIENES | 5| 1981 7 12880 218.1 2175 0.6503 0 1669000 28300 120.2
5 1981 8 12880 589.9 589.2 0.7342 0 3895000 378100 177.8
| 5 1981 9 12880 499 498.4 0.6863 0 1788000 245900 177.6
5 1981 10 12880 260.9 260.1 0.8718 0 115000 97740 139

‘ Home ‘ Insert Page Layout Formulas Data Review View
i ‘* Cit Calibri vl - IA‘ A |§ = §H$| (S Wrap Text General v ﬁ
‘— |52 copy z | e et | = T '
Pajte ‘ J Format Painter l el gl .' '“ O A " "_; = @Merge i CEEEE l $ % “(jg ;ng ;:;?nd;;g.:;alv a's:?r:;:
Clipboard {F Font F] Alignment iF] Number IF] Styles
F1 ~ (@ £ | FLOW_ouTems
| A B [ [ E | F G H 1 J K L M
1 sue | vear | MON [AREAkm2|OW_INcnDW_OUTCEVAPCmS|TLOSScmSHED_INtonfD_OUTtoCONCmg PRGN _INKIRGN_OUTE
| < 5 1980 1 12880 3.891 3.064 0.8272 0 82.75 199.1 23.88 0.009763 0.003183
B35 5 1980 2 12880 2.086| 1.093 0.9931 0 7.735 48.85 17.62| 0.003203 0
4| 5 1980 3 12880 2.043 0.9972 1.046 0 2210 59.31 16.13 4284 2131
i 5 1980 4 12880 1.271)  0.2009 1.07 0 9.59 12.02 3.062 82.98 47.61
6| 5 1980 5 12880 0.8924) 0.009899 0.8825 0 2.011 0.3727 0.4534 2.678 0.6258
| 7| 5 1980 6 12880 112 111.2 0.7249 0 9663500 44150 73.46 1251000 1107000
8] 5 1980 7 12880 223.7| 223.1] 0.6556 0/ 2353000 102700 116.2| 2646000 2387000
s s 1980 8 12880 547.1] 5465 0.5567 0 3213000 312300  177.6| 7286000 6745000
10| 5 1980 9 12880 390.2 389.4f 0.7761 0 1360000 179600 159.1 24396000 2250000
g 5 1980 10 12880 175.1] 174.2] 0.914 0 324390 55770 118.3 3865 3320
12 5 1980 11 12880 76.5)  75.71 0.7904 0 9591 17310 82.85 85.79 69.53
33_ 5 1980 12 12880 15.39 14.68] 0.7062 0 1834 1767 42.48 2060 1418
14| 5 1981 b 12880 7.95 7.212] 0.7378 0 1413 641 31.96 13240 8982
a5 5 1981 2 12880 4,169 3.146 1.023 0 43.18 178.1 24.65 633.3 359.4
£ 5 1981 3 12880 4.07| 3.17 0.9006 0 8044 240.2 22.97 10520 6546
17 s 1981 4 12830 1.897| 0.567 1.33 0 6579 2659  15.83  6.258  2.992
18| 5 1981 5 12880 2.012 0.7762 1.235 0 69.81 49.77 11.76 150.4 76.08
19 5 1981 6 12880 85.74) 84.77 0.9776 0/ 323600 34000 48.94 849500 759100
.20 5 1981 E 12880 218.1  217.5 0.6503 0 1669000 88800 120.2 2184000 1940000
*21.‘ 5 1981 8 12880 589.9 589.2 0.7342 0 3895000 378100 177.8 5392000 5057000
122 5 1981 9 12880 499 498.4) 0.6863 0 1788000 2453900 177.6| 3297000 3018000
23| 5 1981 10 12880 260.9  260.1 0.8718 0 115000 97740 139 139100 123400
ﬂ 5 1981 11 12830 149.9 149.1 0.7823 0 29110 43410 110.6 203.5 174.8
25 s 1981 12 12880 43.33|» 4264I 0.7414 0 6067 8429  64.11 2318  16.71
ﬁ&im S;mtl ;‘QSRhJeAE;ﬁ;;eB ‘}Dégl:. Q Q14 Q ‘aﬁ n 217/ n A21 Q Q72 Q 28 A2 0 nﬂA'lQ’) T _ﬂ
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80. Copy only SUB, YEAR, MON and FLOW_OUTcms columns to sheet2. Also copy observed data
from Observed_Somanpally.xIsx from the following path: SWAT_Training > Data > Observed

[ 4 Y B e
1 ] Year | Observed_Discharge_Monthly_Average
2 1980 0.91641590%4
3| 1980 0.41302711
‘4| 1980 0.145295297
5 1980 0.156525723
6 1980 0.096140574
7| 1980 8.17132517
8| 1980 21.44573945
9 1980 111.5774135
10| 1980 53.918855
11| 1980 15.00128677
12| 1980 10.26932333
13| 1980 1.150345416
14_‘ 1981 0.465757013
15| 1981 0.22704515
16| 1981 0.7881349
17| 1981 0.201911783
18 | 1981 0.639576581
19| 1981 13.26977733
20| 1981 38.86023
21| 1981 260.6232587
22 | 1981 124.2848117
23 [ 1981 86.19239548
24| 1981 16.6954633
25| 1981 3.595809871
26l 1082 N 9 RARATAIN2D S - e
4 4 » M| Observed Daily Raw | Observed_Discharge_Monthly_Avg swatcup . vJ 0
B A B c D _ E F G
1 suB YeAR |  moN  |Flow outemd observed
2 | 5 1980 1 3.064 0.916419094
3 | B 1980 2 1.093 0.41302711
4 | 5 1980 3 0.9972 0.145295297
S | 5 1980 4 0.2009 0.156525723
6 | 5 1980 5 0.009899 0.096140574
7 | 5 1980 6 111.2 8.17132517
8 e 1980 74 223.1 21.44573945
9 | 5 1980 8 546.5 111.5774135
10 | 5 1980 9 389.4 53.918855
11| 5 1980 10 174.2 15.00128677
12 S 1980 11 75.71 10.26932333
13| 5 1980 12 14.68 1.150345416
14 | 5 1981 1 7.212 0.465757013
15| 5 1981 2 3.146 0.22704515
16 | 5 1981 3 3.17 0.7881349
17| 5 1981 4 0.567 0.201911783
18 5 1981 5 0.7762 0.639576581
19 | B 1981 6 84.77 13.26977733
20 | 5 1981 7 217.5 38.86023
21 | 5 1981 8 589.2 260.6232587
22 | 5 1981 9 498.4 124.2848117
23 | B 1981 10 260.1 86.19239548
24 | 5 1981 11 149.1 16.6954633
25 5 1981 12 42.64 3.595809871
5 1 Q Q4R 2 ARATAIN2D

=7 I 1922 =
M 4 » M| Sheetl | Sheet2 ~Sheet3 ~¥J £

| N
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81. Rename the column FLOW_OUT to sim_normal and select that column and observed column.
Plot a 2D line graph.

D1 - | FLOW_OuTems
T T o e I
1 sue | vear |  moN  [FLow outcm:
[2] 5 1980 1 3.064 0.916419094
3] 5 1980 2 1.093| 0.41302711
[a] s 1980 3 0.9972| 0.145295297
5] s 1980 4 0.2009) 0.156525723
L6 5 1980 5| 0.009899 0.096140574
[7] 5 1980 5 1112 817132517
L&l 5 1980 7 223.1 2144573945
9 5 1980 8 546.5| 111.5774135
10, 5 1980 9 389.4 53.918855
] s 1980 10 174.2 15.00128677
12 5 1980 1 75.71 10.26932333
13 5 1980 12 14.68| 1150245416
14 5 1981 1 7.212 0.465757013
15| 5 1981 2 3.146| 0.22704515
16 5 1981 3| 3.17, 0.7881349
[17] s 1981 4 0.567| 0.201911783
18 5 1981 5 0.7762| 0.639576581
19| 5 1981 § 84.77| 13.26977733
20 5 1981 7 2175 38.86023
(2] 5 1981 8 589.2| 260.6232587
22 5 1981 9 498.4| 124.2848117
23 5 1981 10 260.1 86.19239548
24 5 1981 1 149.1 16.6954633
25 s 1981 12 42.64 3.595809871
1 R Q4R 2 ARATAIN2D

26 L~ 14022
W4 3] Shesti | Sheets “Sheets /e AN SIS

82. To plot the data, click on Line in insert toolbar and click Line option.

Home ‘ Insert | Page Layout Formulas Data Review View
a— —— q . J
RO » @ SO @
PivotTable Table H Picture Clip Shapes SmartArt = Column 'line i Bar Area Scatter Other Hyperlink Text F
Y || Art v g v b T v Charts ™ || Box &
Tables |1 _ llustrations | 2-D Line I & Links |
D1 ~ @ fe | FLOW_ouTems || :
A [ B c ‘ lﬁi M Wj T T —r
1 s | wvean | won == Line
2 5 1980, 1 ~2%H  Display trend over time (dates,
3 5 1930 2| 2 years) or ordered categories.
L 5, 1980_ 3 3-D Us_erf';xl wh;;\ r:(her:1 are many :!ta’tat
5 5 1980 a| ~| points and the order is important.
6 5 1980 5 @
7] 5 1980 6
8| 5 1940} L il AN chart Types..
9| 5 1980 | 54657 IIL5774135
10| 5 1980 9 389.4 53.918855
11 5 1980 10 174.2| 15.00128677
12 5 1980 11] 75.71) 10.26932333
13 5 1980 12] 14.68| 1.150345416
14| 5 1981 1] 7.212| 0.465757013
5] 5 1981 2 3.146, 0.22704515
16| 5 1981 3] 3.17| 0.7881349
7] 5 1981 4I 0.567 0.201911783
18| 5 1981 5 0.7762 0.639576581
19| 5 1981 6 84.77| 13.26977733
20| 5 1981 7 217.5| 38.86023
21 5 1981 8I 589.2| 260.6232587
22| 5 1981 9| 498.4 124.2848117
23 5 1981 10 260.1| 86.19239548
24| 5 1981 11 149.1 16.6954633
25 5 1981 12 42.64 3.595809871

2A s 1922 ™ Q 2 RRATAIN2D
W4 > ] Sheetl | Sheet2 Sheets "¥3 AN NI T
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Format |

Home Page Layout Formulas ew  View | Design Layout
LA ICEHEALHEHESEESEFEE E
| . w [y
Change  Save As Switch Select = = Move
|| Chart Type Template || Row/Column Data (2 = || chart
| Type Data Chart Styles Location’
Chart2 - 7|
A B Fr—f— & H 1 3 ok ] e ] m N ) T Y )
_ sue | vear | erved |
__suB _YEAR [ | e
s| 1980 1 3.064 0.916419094
s 1980 2 1093 0.41302711 | 4,00
B 1980 3 0.9972| 0.145295297
5 1980, 4 0.2009 0156525723 | 1200
6| 5| 1980 5 0.009899 0.096140574
57 s 1980/ 6 111.2] 8.17132517 | || 1000
8 B 1980 7 231 148573985 || oo
9 s 1980 8 546.5 1115774135 I
10 s| 1980/ 9| 389.4| 53.918855 600 {
1 5 1980, 10 174.2 15.00128677 | | | A
12 5 1980 11 7571 10.26932333 | 400 ft
‘13 5 1980, 12 14.68 115045416 | | L [Cation-10 | A
14 5| 1981/ 1 7.212| 0.465757013 T
- i BIE
15 5 1981 2 3.146 0.22704515 o
15| s| 1981 3 317 0.7881389 Iﬂ’*z AR OoNIL N2 ES02YRRE2Y Y psoaug
| |
17 s 1981 4 0567 0.201911783 e Defcte ]
18| 5 1981 5 0.7762 0.639576581 | Resetto Match Styte
19 5 1981 6 84.77 13.26977733 A Eont..
20| 5| 1981/ 7 2175 38.86023 B change crantpe...
] s 1981/ 8 589.2 260.6232587 ) Select Datan.
2] B 1981/ 9l 498.4 124.2848117 e
3 s 1981 10 260.1 86.19239548 N
2 s 1981 1 149.1 16.6954633 AL
2 s 1981/ 12 42.64 3595809871 Adahincrondincs
e sl P = Format Axis...

84. Click on Edit button.

[ D1 v (s fe | FLOW_OUTems

Lgﬁ F Select Data Source

; 5 1980 1 2.064 0916419090 | 1600 || Crerteetarence: EEETIEE
3 5 1980 2| 1093 0.41302711 | 4,00
4| 5 1980, 3 0.9972| 0.145295297 6(:1 ';l
5 5 1980 a 0.2009| 0.156525723 | 1200
6| 5 1980 5 0.009899 0.096140574 Legend Entries (Series) Horizontal (Category) Axis Labels
| 7 5| 1980 6 1112 817132517 | 2000 || | “5add ][_ Fedt | X Remove ][i] o Edit
8| 5 1980, 7 223.1| 21.44573945 s00 | | [Frow_outans
9| 5 1980/ s 546.5 111.5774135 cbkavad
10 5 1980, 9 389.4 53.918855
En 5 1980/ 10 174.2 15.00128677
12| 5 1980 11 75.71| 10.26932333

13 s 1980/ 12| 14.68 1150345416

14 5 1981 1 7.212 0.465757013

15| s| 1981 2| 3.146 0.22704515

16 5 1981 3 317 0.7881349

17| 5 1981 4 0.567| 0.201911783

18 5 1981 5 0.7762| 0.639576581

19| s| 1981 6 84.77| 13.26977733

20 5 1981 7 217.5 38.86023

2 5 1981 8 589.2| 260.6232587

2 5 1981 9 498.4| 124.2848117

23 5| 1981 10| 260.1| 86.19239548

24| 5| 1981 u 149.1 16.6954633

25 5 1981 12 42.64| 3.595809871

T3 T Shestt | Sheet2 . Sheets /753 Sl .
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85. Select the column in Axis label range.

B2 @ f< | FLOW_ouTems
F— 8 ] & D E F G H 1 J K L M N
s\ 1980} 1 3.064 0.916419094| | *°%Y
5 1980} 2 1.093 041302711 | | 1400
s 1980} 3 0.9972 0.145295297
s} 1980} 4 0.2009, 0.156525723| | 1200
1980} 5 0.009899 0.096140574
2 1980} 6, 111.2] ganzsz | | 10
5 1980} 7 223.1| 21.44573945 6
s} 1980} 8 546.5| 111.5774135 1
] 1980} 9| 389.4 53.918855 600
s\ 1980} 10 174.2 15.00128677 i | 1
5 1980} 11 75.71| 10.26932333 \
5} 1980} 12 14.68| 1150345416 | 500 A
5 1981} 1 7.212 0.465757013
5 1981} 2 3.146 0.22704515 0
5! 1981} 3 3.17 0.7881349
) 1981} 4 0.567| 0.201911783
5 1981} 5 0.7762 0.639576581
zi i:ﬁie 3 :‘:77; 133';‘:;07727333 —Sheet21852:5852771 = 1980, 1980, 19...
' { . ¥
5§ 19814 8 589.2| 260.6232587 Lo ]
5 1981} 9| 498.4| 124.2848117 —-
5 1981} 10 260.1| 86.19239548
s 1981} 1 149.1| 16.6954633
5 1981} 12) 42.64 3.595809871
s\ 1982, 1 8.996| 2.664762032
{ §
%mﬁ Sheet2:}Sgh%e.€t3—/’—@ 5 N4 2 120027214 — -
86. Click OK.
[ D1 ~ @ f« | FLOW_ouTems
[ 4 A | B [ c D E £ G H | 1 J - ™M N | o )
= 5 1980 1 3.064| 0.916419098| | *°%
3 5 1980 ) 1.093] 041302711 | | 1400
1 s 1980 3 0.9972| 0.145295297
5| 5 1980, 4 0.2009 0.156525723| | 1200 1 1
6 5 1980 s|  0.009899 0.096140574 L l
7| s 1980, § i3] enasi |l o soice 3 =
8 5 1980 7 223.1| 21.44573945
9| s 1980 g 546.5 111.5774135| | | Chartdatarange: | =Sheet2!B$1:585277, Sheet2!$Ds 1:5E5277
10 5 1980 9 339.4 53.918855 k
Ty 5 1980 10 174.2| 15.00128677 |
12| 5 1980 1 75.71| 10.26932333 g: :ﬂ
| ——
15| 5 1981 P 3.146| 0.22704515 et || ofew | Xeome ] o]0 \
16| 5 1981 3 3.17| 0.7881349 [ ] |[FLOW-OUTems 1960 S eagsassass
17 s 1981 4 0.567| 0.201911783 | | |observed 1080 e S s
‘18] 5 1981 5| 0.7762| 0.639576581 1980
19 5 1981 § 84.77 13.26977733| 1980
20 s 1981 7 217.5 38.86023 | 1580 -
21 5 1981 g 589.2| 260.6232587
22| 5 1981 9| 498.4] 124.2848117
2] 5 1981 10 260.1 86.19239548 - -
24 s 1981 1 149.1 16.6954633
25| 5 1981 ) 42,64 3.595809871
26| s 1982 1 8.996 2664762032
<< wi] Shestl | Sheet2 Shest3 7% —
- i [

This displays the comparison between observed and simulated discharge.
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INCORPORATION OF RESERVOIR

87. Open QSWATRef2012.mdb file from the project and open resrng table. Change the maximum
values of RES_ESA, RES_EVOL, RES_PSA, RES_PVOL and RES_VOL to 999999 and save the file.

Tables vl «
| 0 UpSchedules 3
E opSchedulesDefault
Hresng
E apsmg
CRNAME -| MIN_ -| MAX  -| DEFAULT -| UNITS ~ | FORMAT - REPEAT VAI-  DEF -
& ounmg ~ |oD na na na na AUTOINCREME 1 Unigue ID.
E pest ~ |SUBBASIN 1 9995 1 na INTEGER 1 Subbasin ID
EH pestdefault . |MORES a 12 o na FLOAT 1 Month the res:
B pestmg __|IYRES 0 9999 0 na FLOAT 1 Year of the sir
o eHucee __|RES_ESA 1 EOOd 0 [ha] FLOAT 1 Reservoir surf:
__|RES_EVOL 15 3000 0 [1074 m3] FLOAT 1 Volume of wai
= pndmg ~ |RES_PSA 1 1000 ] [ha] FLOAT 1 Reservoir surf:
£ primg __|RES_PVOL 10 100 0 [10+4 m3] FLOAT 1 Volume of wal
1 pemg _|RES_VOL 10 100 1] [1044 m3] FLOAT 1 Initial reservoi
B iesmg ~_|RES_SED 1 5000 4000 [mg/1] FLOAT 1 Initial sedimer
= b RES_NSED 1 5000 4000 [mg/1] FLOAT 1 Normal sedim
norn |
g . |RES_K 0 1 0 [mm/hr] FLOAT 1 Hydraulic conc
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88. Go to QSWAT 1.5G dialog box and click Edit Inputs and Run SWAT button. SWAT Editor Dialog
box opens. Click Connect to Database button. Click Edit SWAT Input from toolbar and from the
drop down, click Reservoirs.
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89. Select the Reservoir and click OK.
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90. Click Edit Values to edit the parameters. (Refer SWAT Documentation)
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91. Provide the corresponding values for IYRES, RES_ESA, RES_EVOL, RES_PSA, RES_PVOL, RES_VOL,
IFLOD1R, IFLOD2R, NDTARG, and STARG_FPS.
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92. Click on Monthly Data tab and provide the maximum monthly outflow values. Then select
minimum monthly outflow from the drop down and provide the respective values. Click on Save
Edits.
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93. Click OK and close the dialog box. This saves the characteristics of the reservoir added.
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94. Click on Subbasin Data in Edit SWAT Input dropdown.

Kd =

Project Edit View L

D= B8 E

QSWAT 1.5G

- - N
)
About

Select Project

RAR a&

QGIS 2.6.1-Brighton - Manair

v

5] @ - 5 | a5
/B New Project | | Existing Project a i
08 08 Lg | p e
V" Done Delineate Watershed 5 subbasins.
[+ Add - —
QSWAT parameters Done Create HRUs
'n & Project L - Write Input Tables | Edit SWAT Input | SWAT Simulation  Help
b Home || , L) | swns
' Favouri = fepactio Yew SWAT Project Ged Databases
(+] : £ Wanar_ QSTAT
, t ;; oK Cancel E:AManai QSWAY Point Source Discharges
Qe & E/ : : SWAT Parameter Inlet Discharges
» J ry [ SYEE OSWAT e E\Manar QSWAT  Reservoirs
8 G/ . =
L N SWAT Soils Datebs|  Subbasin Data
=) MSSQL [CASWAT\SWATE|  watershed Data
% : g;::;s SWAT Executable Re-Write SWAT Input Files
@ i £ SpatLite @ C\SWAT\SWATE| Integrate APEX
Layers =)
@ o=
g = @ E@ QA
@ % P outet =]
x4 et
,{l x . Reservoir
X ® Point source
v E % Drawninlets/outlets (dra...
B % ) outlet
&= x Inlet
* x . Reservoir
X @ Point source

National Remote Sensing Centre, ISRO, Hyderabad

& BEE =0

Py

gy L




nrsc

QSWAT Training Manual: Water Resources Group, RSAA

95. In the Edit Subbasin Inputs dialog box, select Management (.Mgt) from SWAT Input Table

dropdow

@

Project Edit  View
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v/ 8

o
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S SHHH8 MV

96. Click

n, 1 from Subbasin dropdown, respective Land Use, soils and slope. Click OK.
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97. Click Operations tab and click Edit Operation button for Operations such as Plant/begin,
growing season, Auto fertilization initialization, Harvest and kill operation that are already listed.

98. Provide the corresponding values for the parameters provided.
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99. Add a new operation by clicking on Add Operation button and select Auto Irrigation and click OK.
Once the schedule is edited, Save the Schedule by clicking on Save Schedule button.
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100. Provide the corresponding values for the parameters provided. Further Extend Management
Operations and Extend Edits to Selected HRUs, then select Subbasins, landuse, soils, slope and Save

the edits.
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101. Click OK and close the dialog box. Similarly for each Landuse, a crop is assigned with their

respective parameters.
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102. Further follow the steps to Rewrite the SWAT input files and Run the SWAT model (step 68 to
75).

103. Check the output.rsv and output.mgt to write reservoir and management operations to table.
Click Run SWAT Check button to summarize results from SWAT simulations. Save the SWAT output
as “Simulation_with_Reservoir_&_Crop_Mgt”
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104. The simulation results are saved in the following path: Manair_QSWAT > Manair > Scenarios >
Simulation_without_Reservoir_& Crop_Mgt > TxtInOut . Thus Reservoir and management
operations have been incorporated.

105. Open the SWATOutput.mdb file from the following path: Manair_QSWAT > Manair > Scenarios
> Simulation_with_Reservoir_&_Crop_Mgt > TablesOut

Open the rsv table from it. Copy and paste the data into a new excel sheet and plot the Volume
column.

SWAT- Check

SWAT-Check is a tool used to summarize results from SWAT simulations. It can also provide warning
that could help to improve the modeling skills in SWAT. SWAT- Check evaluates different processes
in the landscape. It can be executed by locating the TxtInOut of a particular simulation. There are
several windows in SWAT-Check namely Hydrology, Sediment, Nitrogen cycle, Phosphorous cycle,
Plant growth, Landscape nutrient losses, Land use summary, Instream processes, point sources and
Reservoirs. The Hydrology window summarizes the water balance both graphically and numerically.
The sediment window summarizes graphically and numerically the sediment yield in the watershed —
both in the upland and in-stream processes. The Land Use Summary window summarizes the
different landscape process components for each land use type in the watershed.
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Setup H)'df!’bg}’f\ Sediment | Mitrogen Cycle | Phosphorus Cycle | Plant Growth | Landscape Nutriert Losses I Land Use Summary | Instream Processes | Point Sources | Reservairs I About |

BB A AN A L A Realistic hydrology is the foundation of any model. Pay particular
Elv. .rlln. . 4 SO ,’ ,’ attention to evapotranspiration, baseflow and suface runoff ratios.
PET o SO Baseflow/streamflow ratios for the U5 are provided by the USGS, these
rantpiradon L data are accessible wia the button below. The ranges specified here
1.8174 . b29.2 ,’ ,' ,' ,' ,' are general guidelines only, and may not apply to your simulation area
Ptk
,' Precipitation -
/9581 Show Avg. Morthly Basin Values | | Show US Baseflow Map
LI
i
A
L Awerage Curve Number Messages and Wamings

Water yield may be excessive
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T = 1637 Streamflow/Precip
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1513 150 .4 um o Baseflow. Total Flow D
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Confining Layer Perc/Precip
Deep Recharge/Precip
Deep (confined) Flow cutof watershed )
quifer e Rechangs to deep aquifer ET/Precipiation
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