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Introduction

The first step for simulating SWAT models
: Collecting watershed topographical and

meteorological data

Traditional manual methodologies
: Time-consuming process
: Human error and cost problems

: Require technical expertise
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Introduction

# Real time Web-based GIS have risen due to the burdens

of input data gathering and processing

7
\
(\@“3/1 -—
T

Internet,

# Useful way to serve scattered potential users

# Requires acceptable speed and accuracy

* A large amount of spatial data processing and display
# Overcome network bandwidth limitations to provide

. acceptable access time
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Objectives

- » Development of Web-based GIS that was developed to
support SWAT model operation

: using Web-GIS capability for map browsing
: online watershed delineation

: topographical (spatial) and meteorological data

extraction in real time
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Study Area

6 Study location map

® Seven counties and watersheds around Paldang lake in Korea

|| eup-myeon-dong
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Data preparation
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Operational requirements of input data for SWAT

Data
classification

Data
description

File
format

geodatabase
table

SWAT database

access file

tables and text
files

watershed inlet location table

dBase

usersoil (attribute of soil texture)

userwegn (attribute of meteorological station)

land use lookup table

soil lookup table

dBase or ASCII

spatial data

DEM

ESRI grid format

land use

ESRI grid format

sets soil texture or shapefile
user—defined watersheds shapefile
weather generator data
dBase

weather data
sets

(location of meteorological station)

daily precipitation data table

temperature data table

relative humidity data table

solar radiation data table

wind speed data table

dBase or ASCII
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Digital maps constructed for the system development

# (a) DEM, (b) land use map, (c) soil map

Data set Source [tems
DEM 1: 25,000 NGIS digital map altitude
land use National Geographic Information Institute land use 3 land use categorie s
soll texture generated from Rural Development Admimistration soil map 184 sail texture categoriesz)
weather data [Lorea Meteorological Adnumstration mean temperature, precipitation, wind velocity, relative hunudity, sunshine duration

1) URBI, RICE, AGRL, FRST, BERM, WETL, BARL and WATR (land use class of SWAT)
2) AnC, AnD, ArB, ArC, BeB, BeC2, SuB, SuC, ViB, ViC, Yl ete, (sol class of SWAT)



22010 International SWAT Conference & Workshops 2010 SWAT

Korea
Generation of SWAT input data sets from the system

. ® The weather data collection system

* From the Korean Meteorological Administration web site
(http://www.kma.go.kr)

* Real-time daily weather data (*.dbf) - i} 3\ p )

: precipitation, mean temperature, 5 ¢ .
wind velocity, sunshine duration, \\,_ A m;;x 5 °
relative humidity s

* SWAT database

* Attribute file of soil map
: usersoil

® Attribute file of weather station
: userwgn
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System outline

A -Watershed Selection
\Web Browser - Qutlet Point Selecting
“ - Map Control, QUery

Client Graphical User Interface

Middleware

JavaScript

Web Server
- MapServer

| Server Side Application

Spatial Executable Application
Data

- Watershed Delineation System
=1 - Topographical Data Extraction System
- Meteorological Data Extraction System

Server

Management
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Detail description of the Web-GIS for SWAT data generation system

Client Side

Web-GIS user interface Web-based GIS for SWAT data generation e
a ' system DEM (Digital Elevation Model)
Watershed outlet point selection ¥ Sink filling function
Watershed delineation system Sink filled DEM
- Double-seed array-replacement ¥

algorithm (Choi et al. 2003) WS e

v - Stream line map
Watershed generation
) Spatial SWAT input data
- DEM

<+ 4 o - Landuse data
- Soil texture data

SWAT attribute data

SWAT input data extraction system | 1 | | Usersoil, userwgn

- Grid computation - Landuse, soil lookup table
Result HTML page - SWAT database
- Result watershed display Meteorological data
- Result extracted spatial data * - Mean temperature
(DEM, land use, soil texture) - Precipitation

display 4 j ) _ - Wind velocity
- Extracted SWAT input data and | Meteorological data extraction system << < 1 . Relative humidity

meteorological data download - Sunshine duration
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Graphical user interface of the SWAT data generation system

# URL : http://ruralwater.snu.ac.kr/16_swat/index_swat.html

Seoul National University * Introduction * Help * Email
SWAT Input Data Generation System
“Integrated Labaratory Rural Systems Englneering”

Select Background Reference Map

| Mo Background [v]

p e

[ R BHE (1 checked)
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Legend L

""" HMEIH SHE
B W] 29 . 51T (2 checked)
O] e
..... [ =2
""" O x=24
O &K (vectar)
""" alE (raster)
..... SHE & FAT Map Reference
E'" JSBEL (1 checked)
"M esss Map Scale 1: 520300
""" i
G- D|:.7'|| EEl'lxll_E Click x. v Map coordinates
- 236930 |, 448977
o] L1
Google Map

Print Map (*

SWAT Input Data Download

SWAT Input Data Download |
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Extracted spatial data for the four different watersheds
With delineated watershed containing DEM and land use

SWAT Input Data Generation System T Input Data Generation System

Select Dackground Select Background "
ke S Py P = My *8 e o | = [ ran | rem [seer]| ane| wo [N Map

Select Layers

(R -F-5 1

SE e aNE
O o=
[mE-EE)
0O zz2n
o ) &4 (vactor)
[ s jraster) [ #48 rrasten
[ &ite 5 AR O it & BT
[ Jas Map Relerence Map Reference
O 2
= 1127800 ap Scale 1:94700
Oe
: Map enord: . stap cosrdinates
IR iekx, ¥ tick x, y .
O smns Clickx. v | 943663 . 4 Click= ¥ | 235119 , 413201
Result Layers 3 e ATa036 I | 225098 | 03261
& stap Extent] Ll AP EXRRY auziag | 421300
2 gaans . Geotle Map Gosale Maz
et B Legend Legend &

Output Layers i PrintMap ¢ Frint Map ¢
Nene
$H0ESY
ET0IESE
D RREYS

SWAT Input Data Download
EWAT Input Data Downlusd

SWAT Input Data Dewnload
SWAT Input Data Bewnload

* Intradserion

nput Data Generation System

Select Background o o e e e Reference Map Select Background o o oy e - Map
No Backaround v Ne Dackground - .
Select Layers Select Layers
0w T LezEas " ] ) i R
5E g EECR M %7 di !
D O mae o ! : 4
= O a2 ) [ ¢ e iy |
O Os=ga : Hant )
=] [ 0k (vector) ’ ’ r =y . . w7
[ ] 81 (raster) = o o !
o ] #48 & B&R PR I ¥ ) .
2@ Map Referance W 0 mesayBRas - i - " Map Refersnce
o * 0 nems P H
= tap Seale 1-80100 : ) ; T | stap meale 1: 145300
O Rosult Layers o i -
. Map coo 1 - . Yeks, ¥
aa Clek e, ¥ | sypcee Wi : : - . Chekx,
Result Layers \tap Extent| 209783 [ - o ey Y s o 204158
Map Extent] 20703 . ; . 3 A [apvent] S Seene
SECERE] Gosals e L . T : ©od Govale s
E =83 Legend - —_— L ke g : Legend
Qulput Layers Print Map « s % - 7 Printstap
SWAT Input Data Dewnload O guiws . i a + [ SWAT Input Data Devnlaad
SWAT Input Dats Dewnlead ) B el [ AT SWAT Ingut Data Dewnbead
-
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Download page for the extracted SWAT input data
Including spatial and weather data

= 1. SWAT Database =

SWAT MDBE File (.mdb) Usersoil File (.xIs) Userwgn File (.xIs)

Swat MDB file Usersoil file Userwgn file

= 2. Input GIS Data Eau

Data Classification ASCII GRID File (.asc) Data File (.dbf)

GIS & H m! Coordinates file

x| NP (DEM) DEM ASCII file

EX0l= Landuse ASCII file Landuse DBEF file

= 3. Weather Data E&u

=== ===

FNEE=E 4 Weather Generator Data DBF file ===A === |\ ===l qC === | A

Rainfall Data DBF file

Temperature Data DBFE file

Relative Humidity Data DEF file

Solar Radiation Data DBF file

Wind Speed Data DBF file

= 4. Watershed and Outlet GIS Data

Data Classification Shape File (.shp) Dbf File (.dbf) Shx File (.shx)

Watershed Line Watershed SHP file Watershed DBF file Watershed SHX file

Qutlet SHP file Outlet DBF file QOutlet SHX file
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Application of ArcSWAT using extracted SWAT data

@ Land Use/Soils/Slope Definition
Land Use Data | Soil Data | Slape |

[Land Use Grid

/ £ | [Crerogram FleswatarcsmAT Datanasesiswattests
BEM Setugs Butlet anad ket Definition WatersheciGriLanclse]
2 # Subiaty a ;
[EPrran Pl Gt R AT Catassesomatinitn. g ! mmw:::
: oo —Choose Grid Field
e e Fort nowse ok - ,
Ay Tikls = p

o [ =l
I pumin = |
LooktUp Tabls Table Grid Yaluss = Land Cover Classes
Strewm Definftion
= DENbased
Pravdetine Thesms and wabsraheds i _._ E SWAT Land Use Classification Table
il 1) "
DEN: byernel * Amals) | LandUseSwat
Ficir shrection sl H =1 1 11.67 URBN
1 = 2 7.84| RICE
3 861 AGRL
Araw (13- 27T [ ata 3 sl 4 64.53 FRST
Dhanter of ca L] Caleidation of Sislshasers P ainelsis 4 5 3.00 BERM
o= r ot [ 0.30 WETL
. —_— i 7 2,05 BARL
Pctwt et | =) repr E 1.9 WATR
Srean datame A
v et
Crents e art outltn !
OV ||| Moty
Mty of Subtmrme: 41
Reclassity
@ Land Use/Soils/Slope Definition - I~ Create HRU Feature Class

Oyarlay |

Land Use Data Soil Data | Slope | W Create Overlay Report

[~ Soils Grid
=

[~Choose Grid Field

e R

C:\Program Files\Swat rcSWAT Databasesiswattests
WatershediGridiLandSais1

@ Weather Data Definition

Felative Humidity Data | Solar Radiation Data | Wind Speed Data |
Weather Generator Data | Rainfall Data | Temperature Data |

Laad US or custorn weather database to continue

[~ Options r LIS D h
& Ware € Stmuidstiame 554 atabase
€ stouid € StmuideSeon

& Custorn Database

LookUp Table Tahle Grid Values —= Sails Atiributes ‘

SWAT Soil Classification Table

Locations Table: |DtermpWpaldangWweather_data¥wanstations, dbl

. Setup and Run SWAT Model Simulation -5 E3

VALUE [Arealx) | Name [~ Period of Simulation
3 038 AB e
4 092 AT i 1-1-2005 i 12-31-2007 5
5 ROT AT Starting Date [Z]|  Ending Date T2 I simulate Forecast Period
1 003 B
2 015 88
Fl 003 BgB —Hainfall Sub-Daily Timestep ———————————————— —Forecast Period
§ 013 CGC
= P itz =] minutes Starting Date E PUmEr of Simultions:
Feclassify
"~ Rainfall Distibution ——————| [~ Printout Seflings
* Skewed nomal * Dai) i Frint Hourly Oulput
I~ Create HRU Feature Class ewed nomal iy T~ Piint Sail Chem Output I Print Hourly Output
Oyeriay. Cancel " Mised exponential " Monthly I Piint Pesticide Output I Frint Soil Storage:
[ Create Overlay Report
Y © Yealy  NYSKP: | I Piint Log Flows W Livit HRU Qutput

Depositon File Setup SWAT Aun | Run SWAT Cancel
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EComparison of application of ArcSWAT input data sets
 between preparing ArcSWAT input data and
' Web-GIS based SWAT data generation system

User preparing ArcSWAT
input data sets

( Multiple step )

Data collection or preparation

Preparing ArcSWAT input data

1. ArcSWAT spatial data sets
- DEM, Land use, Soil
- User-defined watersheds

|

I

I

|

I

2. ArcSWAT tables and text files :
- Geodatabase table |
- Watershed inlet location table |
- Land use and soil look up table |
- Weather generator location table |
- Daily precipitation data table |
- Temperature data table |
- Solar radiation data table |
- Wind speed data table |
- Relative humidity data table |
I

- Spatial data sets
- Table and text files

Generated ArcSWAT input data sets

4 )

Application of ArcSWAT
input data sets

2010 SWAT

Korea

Web-GIS based SWAT data
generation system

( Just one step )

User Interface and download page
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Conclusions

The system for Web-based GIS SWAT data generation that can be

operated in real-time through the Internet was developed.

The system is comprised of
- Watershed Delineation System
- Topographical Data Extraction System

- Metrological Data Extraction System

:i Useful to users who are willing to operate SWAT models
for the various watershed management purpose in

|
|
I terms of spatial and weather data providing and
|
|

preparing



Thank you for your attention

Questions and Comments?

Won-Ho, Nam
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