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Introduction

% Hydrology Cycle & Model

—APE W

Sublimation Agricultural Policy Environmental eXtender model

I\ _ :
Evapotranspiration Evaporatid Soll & Water S WAT
T X AJ'C::‘H‘I&_nt Tool

. wafer
U.S. Dept. of the Interior
U?‘ Geological Surve
L

o e b Groundwater storage

11|:| llga.water.usgs. g}v'edu'walar-._.. e.
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v" Most hydrological models can not deal with land use dynamics

Does hydrological models
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Soil & Water | Sw AT
Assessment Tool

SWAT Input Data
Inpuﬁ'glf)e Static Dynamic
Climate
SWAT Land Use
Input
Soil
Terrain
Scale Geological  Centuries Decades Years Days Hours

(Friedrich J. Koch, 2012)

v SWAT Model cannot consider dynamic land use change
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Introduction

v SWAT2009_LUC, SWAT LUSPA, SWAT Tool have been developed to overcome this
problem in Soil and Water Assessment Tool(SWAT).

SWAT 2009_LUC
ST Lasd Lie Clesage o 000 | siigmn
L pre-procannar for HEU frechom updelng e Sils. | 2000 e e ]
| -
- _c:
Program Language: Python
T License: Open Source A N
0S: Windows (95+) and Linux Bhomse s
) Running on: Command Line s
Introduction Mt | Portiten | st || P
- GUI: .txt setup file - 2
| =T ] = ]
= po—
or s = By
- 7201 ‘ ==
= . . — =
i -
: 11
18

Test Case &
LUPSA app.
Conclusions
& Prospects
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v The SWAT2009_LUC and SWAT Tool cover only existing HRUs in SWAT scenarios.

v The SWAT LUPSA module can account unique HRUs and update HRU slopes.

HRU_1:
HRU: Fraction: 0.06
i Slope: 18%
Fraction: 0.13 ot
. (V) e
PV Fraction: 0.07
Slope: 25%

(Friedrich J. Koch, 2012)

v The SWAT LUPSA module is not publicly accessible at this time.
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v" In the study, the Web-based interface were developed to provide user-friendly interface for

dynamic SWAT modeling considering spatial and temporal characteristics at a watershed.
v Web-based SWAT LUC was developed base on LUPSA module.
v" Development of SWAT BFlow function to apply alpha factors.

v" Additional functionality can help SWAT users to simulate more correctly.
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+ Web based SWAT LUC

[ Web-Based on SWAT LL x\ (Eeonsh iy B= |
« - CNfN |j 203.252.82.16/~dongjun/main.html B0 v B =

i % G Google P2 EztzEE (O IE0|M 72 202 (O] Work (3 English (3 At¥(Dictionary) (3 =2 (3 Conference (O3 DATA (33 LDJ <@ Tutorials for Sqoop, » [ 7|Et 2013

Introduction SWAT LUC Module SWAT-LUC BFlow Alpha Factor Sloped CN Module

Web-Based SWAT LUC Module

. Start LUC Module

_____________________________________

Program Language:
Python, HTML

Input Data:
TxtInOut.zip file
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% Web based LUC Module process

Result
HRU Fraction Slope HRU Fraction Slope
Match 000010001 Frcl Slp1 000010001 Frc2 Slp2 000010001
Uniquein1 000010002 Frcl Slp1 - - - 000010002
Match 000010003 Frcl Slp1 000010002 Frc2 Slp2 000010003
Unique in 2 - - - 000010015 Frc2 Slp2 000010019
Unique in 2 - - - 000010016 Frc2 Slp2 000010020

1. Extract identification, area, and slope of HRUs, rename, rewrite new HRUs
2. Update ‘Lupdat, file1dat ‘file(n).dat, filecio files.
3. Check total sub-catchment HRU fractions
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Design & Functions

+ Web based SWAT LUC

/I3 Telephasic by HTMLs UP X \__ Bt o) O se]
« = C a0 203‘25_2.82.16#dcmgjun/ieﬁ-sideb&r.ht\rl B QO Vv n =
2o G Google P =z ez COIEGIM 7PME S0p2 [ Work [ Engiish [ APH(Dictionary) [ =2 (3 Conference (] DATA (1 LDJ b Tutorials for Sqoop, - & Boundless : Introduc' (T profile - pronunciatic @) GIS [H2H®0] = GDAL () ArcSWAT | Michael » (O 7|Er 203

Intreduction SWAT LUC Module SWAT-LUC BFlow Alpha Factor Sloped CN Medule

(¢ 27 =)
. O muzsm = 2]
Stepl. Input Files - -
v 4=g - 0 @
- e o U =Am7)| .-L-Tf—EleEm il
First Sce};a_|_|ofsjg| R ceec ..E-\J o
User Uploadl | mpOI A1 e \I»&_Eﬂkg o e M
—_—— S L
-_—— - _I
SiaftDa&:‘ﬁE-%—% " EVEEE]
\ E—
20165 078 ~ || o||»| Bruoe
Seconc| e = P
User Uploe ¥ 2 8 £ 8 3 E|pex
12 ~
3 4 5 6 7 8 o]0
Start Date L=zOs3 )
0 11 12 13 14 15 | 18 E
= :
V: — T — ] — g — E_. MouseWithoutBorders
ff mz2=g
I |24 25 28 27 28 20 30]| uy=a=
|' Ad( 31 | [m=l., 16.03.09_FZA(RE) xlsx [==] 1606291 D) EESH?|= D -
| S THY O|Z(N): | - [2Ema -
U ErIER
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Design & Functions
[Option 1] Enter your flow data here ! [Option 2] Upload dat file!
\/
<+ E
I izt ol
N_using_usgs_flowdata.cg B O v =
[ conference [J DATA [ LDJ & Tutorials for Sqoop, | & Boundless : Intreduc. (T profile - pronunciatic @) GIS W2t 0| = GDAL () ArcSWAT | Michael » (] 7| 2013

[ Enter WQ Data for LDC
€« C A [ www.envsys.co.kr/~swatbflow/USGS_GOOGLE/run_SWAT_BFLO\
G Google [ & =2 2EEl (7 EWH 742 20) (3 Work (T Engish [ AFi(Dictionary) (] =%

oo
1: GoogleMap Interface (48 states in US Only) 2: Enter / Upload my date/flow data 3:Related Doc
SWAT BFlow was run successfully [1940 ~ 1940]
Baseflow Ratio First Pass Second Pass Third Pass Alpha Factor
0.2428 < <== Use this in SWAT .gw file
baseflow/streamflow 0.58 0.41 0.31 i1 Alpha value editor program :::
hitp://www.envsys.co.kr/~swatbflow/USGS_GOOGL|
Download SWAT BFlow Output --- @ or | Open Output in HTML Table

Heb-based SHAT BFlow - http:i//www.EnvSys.co.kr/™swatbflow

]l Alpha Factor
0.2428 <<== Use this in SWAT .gw file

10 Alpha value editor program :::
http:/fwww.envsys.co.kr/~swatbflow/USG5_GOOGL

1948-a1-81 to 1948-12-31

1946-8:
DATES:

ence & Workshops in Warsaw, Poland
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“ Little Eagle Creek Ave, IN

e Area: ~258.20 km? i
|+ Elevation: 257.02 ~ 289.91m |
'+ Slope: 0.88 ~ 4.40 % :

« Using Landsue data:

- Landuse data of 2001
=i - Landuse data of 2011
w 1 2 High : 299.21

B Ly 2as 51
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Test Case

“ Little Eagle Creek Ave, IN

Siiis

O
~._ Urbanization — ¥
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s+ Web based LUC Process of Test case

Web based LUC System

Scenario 1

SWAT TxtInOut file WAT Tx o
Using Land use 2001 file Using Land use 2011 file

ot 351 HRUs in 23 Subbasins 356 HRUs in 23 Suasms

Common HRU : 36 Unique HRU1 : 315  Unique HRUZ2 : 320

Output Data

SWAT TexInOut file based on renamed HRUs
———————————————— 671 HRUs in 23 Subbains SORSEREEE =S
Update Lup.dat, file1.dat, file2.dat and file.cio based on New HRUs
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(m?3/s)

< Compare Flow Simulation ' Subbasin | Mean | Max | Min
2001 0.151 3.736 0.000
10 2011 0.151 3.850 0.000
LUC 0.157 3.572 0.001
2001 3.087 71.44 0.000
19 2011 3.087 71.51 0.000
LUC 3.224 64.98 0.000
2001 1.318 31.74 0.000
20 2011 1.318 32.09 0.000
LUC 1.369 28.97 0.002
2001 0.125 3.115 0.000
22 2011 0.124 3.167 0.001
LUC 0.132 3.150 0.001
) 2001 4.546 106.70 0.000
:l::'aelt 2011 4.545 107.10 0.000

LUC 4.745 97.59 0.000

2017 SWAT Conference & Workshops in Warsaw, Poland



4 &
GISE4E XNU Cal=

PR Spems—

Conclusions
& Prospects

2017 SWAT Conference & Workshops in Warsaw, Poland



o4
& Prospeds

¢ Prospects

v" Development and application of BMPs Module

v" Development and application of the Sloped CN module
v' Correct error in the Web-based LUC site

v" Open the web-site at the end of the year

%+ Conclusions

v" The system, developed in this study, can consider dynamics of watershed spatially and
temporanly with better accuracies than ever before.

v" This system will be helpful in deciding policy related to land use change.
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Thank you
for your attention!

2017 SWAT Conference & Workshops in Warsaw, Poland



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22

