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SWAT Community

SWAT Community Tools

ArcSWAT
arcswat@googlegroups.com
A 1 grow A

MapSWAT

MapSWAT is an open-source QGIS plugin integrated with Google Earth Engine (GEE)
that obtains and prepares SWAT+ input maps. It aims to help new or advanced users
streamline the setup of their SWAT+ models. MapSWAT makes the preparation of
SWAT+ input mapsFIJess error-prone, time—c-::-nsunlzing and resourc-e—iiteisive and SWAT-user

facilitates model application in any study area worldwide. Additional information and :':‘wa‘tusen':"'l [:c.gleg roups.com

the MapSWAT user manual and executable are available online. View reference paper. SWAT iz a river | : e model develo p,_,d to an-m— the iI'I'I|Z:-E| t of land "I'IE!I'IEI!;IEI'I'IE'I'It practi...

SWAT-C SWAT-CUP
SWAT-Carbon is a watershed scale model that converges terrestrial and aquatic carbon
cycles at the watershed scale. It is based on the SWAT2012 and has unique functions to
assess impacts that agricultural management and climate change have on a wide range
of processes and indicators, such as soil organic carbon storage, nitrous oxides
emissions, freeze-thaw cycles/water temperature, and riverine carbon fluxes. SWAT-ER
Ewat b qu{:glegmupaa O
R-SWAT ) a Soil Water A ssment To
Free, open source, graphical user interface for SWAT/SWAT+ calibration, parameter
sensitivity/uncertainty analysis. For help see the user group and tutorial videos. R-SWAT

SWAT+ Toolbox R-SWAT@ 'JC'GQ“"JFOUPa-uU" l
SWAT+ Toolbox is a user-friendly tool for SWAT+ model adaptations. Get the most An inters ope : ol To 2 nsitivi itimization, uncertainty
recent version from the Additional Tools section of the SWAT+ page.

QSWAT

SWATrunR qshat ([@goo qleqmup

Integrate SWAT+ and SWAT2012 models in modeling workflows in R A forum to ) WAT interfac

SWATdoctR Latin American SWAT Users Group
SWATdoctR is a collection of functions and routines for SWAT+ model diagnostics and
calibration in R. The R package includes routines for a guided model calibration,
functions for the evaluation of the model performance, as well as functions for the
visualization and diagnosis of simulation outputs. For reference see the original
publication.

latin-american-swat-users-group(@
An email group . dev




EPIC/APEX Community

w EPIC / APEX Modeling Forum 285 members

Welcome to the EPIC / APEX Modeling Question and Discussion forum! We welcome users of all levels and invite you to ask any questions you might have about our modeling programs.

If you already have a google account associated with this email address, you will have to log in using that account!

Thank you for visiting!
Modeling Team, Texas A&M AgriLife Research at Blackland (Temple, TX)
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Input files:

APEXDIMLDAT (default)

]
]
|
]
|

SITECOMDAT (default)

SUBACOMDAT (defanlt)

WPMILUS.DAT (default)

WINDUS.DAT (default)

CROPCOM.DAT (defaulf)

TILLCOM.DAT (default)

PESTCOM.DAT (defaulf)

Figure 1.1: APEX1501.DAT File Structure

APEXCONT.DAT
Control File. setting parameters that are
constant for entire study or group of mmns.

APEXFILE.DAT
{associates 13 * DAT file

names) [nternal File Reference

File Name to be used

SITECOM.DAT (default)
List of Sites (Number and
Filename._sit)

APEXRUN.DAT
Run # (one line per run)
M Site #

ot stamdard owtpuar
AN DIATITE SUTMATY

.58
.33
dps
msa
WES

APEHEUF ot spew_l

OTWs
s
EWS
_chmx
ddd

Ontput files (35 per run}

swt SWAT owtpt
-sad daily subarea fils
-rod daity resch file
-sot soil output

.dez daily grazing fils
drs daily reservoir file
.aps ammeal pesticide
.ac0 anmnz] cost

suberes SUmmIETY
ammnal subares oufput
daily pesticide file
monthly subarea fils
watershed sommmany

momthly watershed file
daily watershed file

ammial watershed outlet file
daily mamme spplication file
anmmz] soil orgenic C&M
daily soil ergamic C&MN
summmesry soil orgamic C&EN
ammmz] subares crop yield
mnoiT event Flood Rowing
rmoff event Hydrographs

cw  monthly SWAT ourpur
¢ daily watershed pesticide file

pesticide subares summary
watershed sommary for MR/CS famm plannine

ammmes] FSA subarea
special subarea fils for GIS
T special reach file for GIS
¢ daily subarea ydrology file

Monthly Weather Station #
‘!‘ Wind Weather Station # 1-----5‘
. »Subarea :

Daily Weather Station #

£

FERTCOALDAT (default)

Filename.sit
{one file per site)

SOILCOM.DAT (default)

OPSCCOMDAT (defanlt)

SUBACOALDAT
(default)

List of Subareas (number
and Filename.sub)

WPMIUS.DAT
(defanlt)

List of Monthly Weather
Stations (number and
Filename.wpl)

Filename.sub

{one file per subarea)
L R —
OPS5C# ememm ",

VWINDUS.DAT (defaulf)
List of Wind Weather
Stations (number and
Filsname. wnd)

TRESCOM.DAT (default)

PARMISOLDAT (default)

*

MIENZ110.DAT (default)

SOILCOMDAT
(default)

List of Soils (Number
and Filename.sol)

] 4

OPSCCOMDAT
(default)

List of Operation
Schedules (MNumber and
Filename.aps)

PENT150LDAT (default)

Filename.wnd

(one file per wind
weather station)

Filename wpl
{cne file per Monthly
Weather Station)
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-
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HERDO.DAT (default)

WDLSTCOM.DAT (default)

WDLSTCOM.DAT
(default)

List of Daily Weather
Stations (number and
Filename.dly)

Filename.dly
{one file per daily
weather station)

H H

PSOCOM.DAT (default) -
Filename.ops

(one file per
operation schedule)

'lllIllllIllIIIIllllllIIlIllllllllllllllllllllll"u

Filename.sol
(one file per soil)

EFDTLST.DAT (defaulf)
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EPIC/APEX Community

Technical Paper @ Full Access

APEXSENSUN: An Open-Source Package in R for Sensitivity prr— _—
Journal of Software Engineering and Applications
Analysis and Model Performance Evaluation of APEX e Atiole B oe o 1 e

9}, Article ID:96106,15 pages
2019.12100

Mansour Talebizadeh @& Daniel Maoriasi, Jean L. Steiner, Prasanna Gowda, Haile K. Tadesse
Amanda M. Nelson, Patrick Starks APEXeditor: A Spreadsheet-Based Tool

27 September 2018 | https://doi.org/10.1111/1752-1688.12686 | Citations: 4 for Ed|t|r!g APEX Model Input and
Output Files

Javier M. Osorio Leyton

Texas A&M AgriLife Research, Blackland Research and Extension Center, Temple, TX, USA

W" APEX-CUTE Email: josorio@tamu.edu
E

Copyright @ 2019 by author({s) and Scientific Research Publishing Inc.

This work is licensed under the Creative Commons Attribution International License (CC BY
The Agricultural Policy Environmental eXtender - auto-Calibration and UncerTainty Estimator (APEX-CUTE) was

developed to fa e the calibration and uncertainty analysis routines with a user-friendly interface

TE was developed by the framework of the Integrated Parameter and Uncertai OMMOons. ot

a emaker, 20 ito-calibration. -npen Access |
nodifying APEX input files with candidate

solution, running APEX, evaluating model output by calculating performance statistics, perturbing current best
solution to generate candidate solution, and iteratively repeating the process until maximum numbe e . .
sitivity analysis using the Morris method (1 . Received: September 3, 2019; Accepted: October 28, 2019; Published: October 31, 2019
07). These SA and auto-calibration tools can be used to complement users’ refinement of an
APEX model. Users are responsible for conducting n ry checks for model input and initial runs before
conducting SA and/or auto-calibration using APEX-CUTE to make sure that the basic APEX input and setup are
correct. More applications of APEX-CUTE can also be found in Wang et al

This repository contains source codes and an executable for APEX-CUTE.

 Installer: APEX-CUTE 7.8

* Source Code
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Creating a workflow: Automate everything

Be realistic! You will do things
over and over again...

Manual steps are...

® error prone
® time consuming
® not documented

Every command or click should be stored in a
way, such that it can be executed again!

AAAAAAAAAAAAAAAAAAAAAAAA

But you can automate all steps!



Make things more usable - for yourself and
others!

Reproducibility in practice:
How easily can somebody use the thing later?

Think about your target audience to set priorities! Do they want to ...
re-run all your scripts?
run the code as piece of software?
use the code and adapt it?
use the computation results only?
understand what and how we did it?



Our goal: reproducibility! | Comprhens"'t

..but in practice:

traceability

some users
might be
interested
mostly in
results




How easily can somebody use the thing later?

R6 object-oriented programming for R: step-by-step APEX model setup.

Inherent or have functions adapt from: ~
R6

* sensobol \

* apexsensun

e SWATdoctR sur s s : @: s oty

. SWATru n R I\?o‘{:lvi-l;(ija(;ri-sttscs tool N SSiYanAl;rfualfTaSed management

for SWAT+ model setups > operation scheduling

¢ SWATfarmR SWATrunR c ] SWATtunR

Tuning SWAT+ model parameters

SWATmeasR

Implementation of NSWRMs in
SWATbuildR model setups




How easily can somebody use the thing later?

Create and Load TxtInOut Files:

load_apex_files: function (project_path)
setup_apex_folder: function (project_path = project_path, run_path = NULL)



How easily can somebody use the thing later?

Updated Functions:

update_ APEXRUN: function (ASTN = NULL, ISIT = NULL, IWPN = NULL, ISUB = NULL, ...)

update SUBAREA: function (INPS = NULL, IOPS = NULL, IWTH = NULL, LUNS = NULL, ...)

update_ APEXCONT: function (NBYR = NULL, IYR = NULL, NGN = NULL, IET = NULL, IPRK = NULL, ...)
update_PARM: function (parm.tbl)

update_PRNT: function (output_ext = NULL, over_write_ PRNT = TRUE, save_output = FALSE)



How easily can somebody use the thing later?

Sensitive Analysis and CC change data:

create_sample matrices: function (params, gsa_method = list(method =
"SENSOBOL", arguments = list(...))

set_cc_projections: function (ccfile = NULL, update OPC = FALSE, mgtrulefile
= NULL)

gsa_methods supported: MORRIS, LHS, SENSOBOL, FAST99



How easily can somebody use the thing later?

RunAPEX: function (input = list(run_path = file.path(selfSrun_path,
"TxtInOut")

e Standardized input and output management
 Scalability with parallel simulations

Re-running computations might be difficult or take long time... Keep old

versions!
* Integration with SQL for long-term storage and analysis
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