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SWAT Overview

O  SWAT (Soil Water Assessment Tool)
n hydrological model
m operates on a daily time step

m used for predicting the water
resources, sediment, and chemical
yields in a specific watershed

O  Input data: weather, soil properties,
topography, vegetation, and land
management practices of the
watershed

O  SWAT estimates the impact of land
management practices on water
guantity and quality in complex
watersheds

O  The SWAT model must pass through a

careful calibration and uncertainty
analysis
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gSWAT Overview

O Main functionalities:

Calibration of the SWAT
models (on GRID
infrastructure)

Execution of scenarios
based on a calibrated
SWAT model (on GRID
infrastructures)

O The calibration process
uses the SUFI2 uncertainty
analysis routine

O Web application

Web Portal

Data Management

Decision Maker/

Tools Citizen Tools
Geospatial and Grid Services
Other_
(BA(\:;AI/E(T) URM GaenodSpG?;:jm
Functionality

Geospatial Oriented Level

gLite Middleware

Grid Infrastructure (EGEE)

Data

Repositories

-Spatial data, catalogues, maps
-Application data (hydrology, clime, soil,

etc.)

-Scenarios
-Results of processing
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gSWAT Architecture

O Web Portal
m  Developed in Adobe Flex 4

m  Enable different categories of
users to use the calibration
interface using efficient and
intuitive user interaction
techniques
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Web Portal
SW.AT ca.llbratlon SWAT Scenarios
Calibration
Services
SWAT Management SWAT Data
and Execution Management

SWAT
Monitoring

Grid Infrastructure (gLite Middleware)

SWAT calibration
outputs repository

SWAT Models
repository
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gSWAT Architecture

O Services

SWAT Management and
Execution — used to create new
calibration projects, upload SWAT
models, start new iterations, save
finished iterations, delete iterations,
etc.;
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Web Portal
SW.AT ca.llbratlon SWAT Scenarios
Calibration
Services
SWAT Management SWAT Data
and Execution Management

m  SWAT Data Management —
structures the data as is necessary SWAT
for the calibration process, upload Monitoring
data to Grid in Storage Element,
download output data;
Grid Infrastructure (gLite Middleware)
m  SWAT Monitoring — monitors the
execution of the calibrations, ——
update the iteration status, etc. f:zﬁ:ix:’:e's z‘ﬁﬁ::'r':;zts'i‘t’:ry
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gSWAT Architecture N
O  Grid infrastructure LBz
SWAT calibration .
[ Resources Calibration SWAT Scenarios
O Worker Nodes — computational [ ¢ovices
resources
0 Storage Element — storing SWAT Management SWAT Data
and Execution Management
resources
= Ganga- frontend for job SWAT
definition and management Monitoring
m Diane — support a more
efficient usage of the distributed Grid Infrastructure (gLite Middleware)
computing infrastructures
SWAT Models SWAT calibration
repository outputs repository
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gSWAT Functionalities rireGRIDS

O Management of the SWAT calibration projects

Create new project
Upload SWAT model
Delete project

Modify calibration parameters

O Management of the execution of the calibration iterations

Start and monitor iterations

Save and delete completed iterations

O Output visualization

Graphical visualization

Institute for Water Education F—o———1%

OpenWater Workshops and Symposium, 18 -19 April, 2011, UNESCO-IHE Institute for Water
Education, Delft, The Netherlands



OQOG
@.

SWAT Calibration Process 7 Y

O The calibration process - execution of several iterations until
the calibration criteria is satisfied.

Each iteration process is composed of a number of simulations.
Each simulation is independent on the other simulations.

The user can choose between several objective functions.

O 0O 0O 0O

After performing an iteration the user can change the type of the
objective function to see the effect of this objective function.
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Processing steps $nviroGRIDS

Pre-processing step

Test Calibration

Post-processing step
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The calibration process

par_infsf2

SUFI? LH sampleexe =

v

par_val sf2

o e !

SWAT Edit.exe +—SUFI2?_swEditdef *

v

Modified SWAT
inputs

swat2005 exe

v

SWAT
outputs

v

SUFI2_extract_rch.def _y SUFI2 extract rch.exe

e ___otfiooreeees ¢ !

GRID

observed.sf2

Iieration
@..n simulation steps)

» SUFI? _95ppu.exe

------------------------------------------------------------ ¢- ssssssEsEmEEnn

out » SUFI2? goal fnexe — goalsf2 —»

!

SUFI? new _pars.exe
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gSWAT Execution Flow JhiroGRIDS

1. Create the job script

2. Create the DIANE script

3. Start the DIANE master

4. Start the Grid workers using GANGA

5. Monitor the execution of the tasks (simulations)

6. Download the output data
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gSWAT Execution Flow “nviroGRIDS
Ceeaeeareressesseassaninas |lhe DIANE master sends monitoring information
] to the Monitoring Component the DIANE master

- | -

-F DIANE WN
/ master /

|_ Start the calibration process

User 5 gSWATGUI

: Start the DIANE master The GRID WNs execute the tasks (simulations)
The gSWAT services process the output data and store the results on SE

gSWAT
Services

. WN

Start the GRID worker nodes
Using GANGA

gSWAT DB ¥
] Monitoring \—J‘
: component :

gSWAT system GRID related tools GRID
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Executing simulations on Grid
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O The jobs are launched using DIANE and Ganga

O On the Grid Worker Node we perform the following steps:

m  Copy locally the SWAT model archive;
m  Execute the SWAT simulation;

m  Archive and store the SWAT outputs.
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O Data management
m  The SWAT model is stored on a Storage Element

m  The Grid jobs will copy locally the input SWAT model from the Storage
Element

O  Monitoring component
m  DIANE monitoring component (http://dianemon.cern.ch)
m  The gSWAT monitoring component parses the JSON

m  Store the information in the gSWAT database
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gSWAT User Interface viroGRIDS
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O Project list and detailed information on the selected project

Projects List

Project0 et
Created at: SatJan 29 20:21:57 GMT+0200 2011 Hame: Projectd
Status: Uploading project D ]
Created at: SatJan 28 20:21:57 GMT+0200 2011
Projecti
Created at Sat.Jan 29 20:21:57 GMT+0200 2011 Executing since: SatJan 29 20:21:57 GMT+0200 2011 {(13min agao)
Status:; Incomplete uploading
Status: SWAT model calibration ended successfully
Project2 ArcSwat model: ArcSwat 2009
Created at: SatJan 29 20:21:57 GMT+0200 2011
Status: Loaded project Description: Project 4 description
Project3
Created at: SatJan 29 20:21:57 GMT+0200 2011
Status: Running iteration . e
Projectd Output results: M]
Created at: SatJan 29 20:21:57 GMT+0200 2011
Status: Finished iteration
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Create a new project & wirdGRIDS

O Step 1: Define general project information

Create a new project

Project name: | Black Sea Catchment model

Projectdescription:  [aiiprate the SWAT model that contains
information about the Black Sea
Catchment

TxtinOut created with: | ArcSwat 2005 -

| CREATE PROJECT | | CANCEL |

O Step 2: Select the SWAT model to be uploaded

Upload project files

TxtinOut archive location: | Complete path to archive (Zip, rar, targz) | [ Browse

[ upLoAD | [ canceL |
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p enviroGRIDS
“nvirdGRIDS test victor 1 - gSWVVAT Calibration
Start calibration Save iteration Close tabs Project logs Close project
Project status: Finished iteration U par_inf.s1 X
1| Test_example_2005 4]
2
Project Explorer 3
’ M 4
. &
» (3 Executable Files | 5| Mumber_of_Parameters= 10
» ] terations history i}
7 i =
v £ Calibration Inputs : Number_of LH_sims= 15
|_] file.cio q
|| obsemnved.sf2 1?
| ) str.sf2 12
|Jvar_file_rch.sf2 15 v__ALPHA BF.gw 0.0 0.08
|| par_inf.sf2 18
17 v GW_DELAY.gw 3 45
| par_val.sf2 18
¥ [y Calibration Outputs 19 v__CH_N2re 0.0 0.08
20 |
L] goal.sf2 _ l21| v_cHK2te 5 13
[ new_pars.sf2 22
best sim.s® 23 v__ALPHA_BNEK.re 0 1
| best_sim.s || 24
|} 95ppu.sf2 Ad 25 r__SOL_AWC(1).s0l 0.02 0.4 vl
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Calibration Output Visualization & virdGRIDS

Generate chart for (g_1 |v|[ Tool tips: off

95PPU [ Observed  [| Bestestimation

22
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Month
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Performance nviroGRIDS
B

O vo.gear.cern.ch VO

O Variables: the number of worker nodes and the number of SWAT

simulations
Average Execution Time / Simulation
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Future work YnviroGRIDS
B

O The possibility to define and run scenarios

O Export the calibrated SWAT model to other systems, such as
BASHYT, for output visualization
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Thank you for your attention!

Questions?

Victor Bacu, Dorian Gorgan, Denisa Rodila,

Danut Mihon, Teodor Stefanut
Computer Science Department
Technical University of Cluj-Napoca
Victor.Bacu@cs.utcluj.ro
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