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INTRODUCTION

Soils information of Thailand
was primarily provided by the
Department of Land Development
(DLD),

Nevertheless, soil data are
available only in the arable land
whose slope is less than 35%.

The steep-slope land was
generally defined as Slope Complex
(SC), there 1s no other data available

B Slope less than 35%
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We are interested in know...

"SLEEP tool" can to improve the soil data
(Slope Complex, SC) to simulate streamtlow
by SWAT model. The result will be better?
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OBJECTIVE

Soil-landscape modeling by SLEEP was
applied to fulfilling the required soil data in
hydrologic modeling.
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LLOCATION THAILAND IN THE WORLD
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STUDY AREA

Krasioa basin, Thailand

The area of basin about 1,327
km? . Located in 3 provinces,
including Suphan Buri, Kanchanaburi
and Uthaithani.

Krasioa River is the origin
of mountain in Ban Rai District of
Uthai Thani and flows south-east to
Dan Chang District of Suphan Buri
province.

River flows to the south to
nearly Dan Chan and to Ban Na Ta
e Pin. Dan Chang district Suphan buri
. Suphan Buri It starts off into the plain and flows
Kanchana Buri "~ e TN eastward into the Suphan Buri River
W High:T7e Y at Sam Chuk District, Total distance

of main river about 1s 140 km.
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DATA

v" DEM (Digital Elevation Model) pixel size 90 Meters
http://www.srtm.csi.cgiar.org

v Climate Data (Daily) included RelativeHumidy,
Temperature(Max,Min), Wind Speed, Solar Radiation, from
Thai Meteorological Department.

v" Rainfall (Daily) from Royal Irrigation Department, Thailand

v' Stations Gage and Runoff data from Royal Irrigation
Department, Thailand

v Land use from Department of Land Development (DLD),
Thailand

v" Soils Map and Soils Properties from Department of Land
Development (DLD), Thailand

v Stream Line from Department of Water Resource, Thailand
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Land use/Soils/Slope Definition
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Soil & Water
Assessment Tool

SOFTWARE DOCUMENTATION WORKSHOPS CONFERENCES

SWAT

PUBLICATIONS

SLEEP TOOL

DEVELOPERS

SOFTWARE

SLEEP

About

Soil-Landscape Estimation and Evaluation Program
(SLEEP) for ArcGIS 10.1

The Soil-Landscape Estimation and Evaluation Program (SLEEP) helps users
generate a soil database that is necessary as an input to environmental
models. The spatial distribution of soil attributes such as percentage silt, sand,
clay. organic content and depth of soil profile varies from one point to another

(both in lateral and vertical dimension). It is impractical to measure the soil
SLEEP v8 was released March 8, 2016.

DOWNLOAD SLEEP

attributes at each and every point on the earth surface. Spatial interpolation of
the measured soil attribute is used to provide continuous representation of soil
but there are some limitations owing to the non-uniform distribution of soils
over an area. The idea behind the SLEEP tool is to divide a watershed or area
into different zones or “facets” based on the average slope parameters, and
then derive a model for each facet relating the soil attributes to different
terrain and environmental attributes. Further details are presented in

(Ziadat et al., 2015 &7).

The SLEEP tool is created as a toolbox to facilitate and speed up the complex
process involved in the objective explained above, so that many iterations can
be carried out by simple mouse click.

® 2018 All rights reserved | Website maintenance: eco.web@tamu.edu | Twitter | Facebook

TEXAS ASeM Aericultumal
AGRILiFE USDA g it

RESEARCH

TEXAS A&M

UNIVERSITY

Help

Download the user guide B] for setup instructions and a
tutorial using the SLEEP tool.

Software Requirements

To run the SLEEP tool, ArcGIS 10.1 Service Pack 1 (ArcView
license) or later versions of ArcGIS is needed. The Spatial
Analyst extension and Arc Hydro Tools are required to run the
models (use default installation directories and note that there
may be differences between versions that cause issues with
the SLEEP toolset, so it is recommended to use the ArcHydro
version compatible with the ArcGIS version installed in the
machine, a copy of ArcHydro is provided for the ArcGIS 10.1
Service Pack 1 with the installation package).

Download ArcHydro tools from ESRI.

Compact with Texans Privacy and Security Accessibility Policy State Link Policy Statewide Search Veterans Benefits Military Families Risk, Fraud & Misconduct Hotline Texas Homeland Security Texas Veteran's Portal

Equal Opportunity for Educational Programs Statement Open Records/Public Information Texas CREWS
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ROSETTA TOOL

BE an official website of the United States government Here's how vou know

USDA united States Department of Agriculture
Agricultural Research Service ARS Home | AboutARS | ContactUs

U.S. Salinity Laboratory: Riverside, CA

Research v People v Salinity Lab Menu v

ARS Home » Pacific West Area » Riverside, California » U.S. Salinity Laboratory » Docs » ROSETTA Model

Related Topics ROSETTA Model

Related Links

USSL Publications

The program, exmples, and manual can be
downloaded from the software download area.

Special Publications

Models
Year: 1999
Research Databases Version: 1.0
(requires 32-bit Windows)
Index
e Abstract

+« Data input and output

« Downloading and installing Rosetia

+« Help system and tutorials

« Information about the predicted hydraulic parameters

+ Class average hydraulic parameters

¢ References

e Disclaimer
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METHODOLOGY(Over view)

Past of SLEEP Past of SWAT

DEM (Digital Elevation Model)
Soil-Landscape Estimation
o Watershed Delineator
and Evaluation Program (SLEEP)
\ y
ITTTT T T T T T T T T T I
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|
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- . I
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-SOL_BD ;
- — | Run SWAT [«
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METHODOLOGY

This project will have 2 part of Methodology included:

Part 1 (SLEEP Tool: Predictions soil properties)
- Development of regression model based on soil-landscape
approach by SLEEP model for predicting the missing data on
so1l properties.
-Soils pedo-transfer function using by Rosetta for found
information on soil properties from SLEEP tool.

SLEEP Model
| (within ArcGIS10.1)

b
Field measured soil data Spatially distributed

1) % clay soil properties
2y e milt

3) Yo sand

Microsolt Excel Macro Tool

43 %% slone : J
5) % organic matier for soil pedo-transfer function
1) Sail depth ],
Soil raster data Soil data table
for SWAT for SWAT

Figure 1 Flow chart showing the process of generating a SWAT
user-so1l database using SLEEP software in ArcGIS 10.1 1n

combination with the Microsoft Excel macro Tool .
Feras M Ziadat et al.

2018 SWAT Conference in Brussels, Belgium



METHODOLOGY

Soil predicted from SLEEP tool

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Bxocie me | EEEED0 R,

HEH i - k@ N, &
Initial ArcMap Setup = Basic DEM Processing + Facet and Attribute Processing = Image Processing | Soil Attribute Prediction | _
Table Of Contents R x 14, Append Output Values to Soil Observation Points &

r = I 14, Export the Soil Attribute table
§ E = layers ~ 13. Soil Attribute Regression
g = B Soil Observations_Layer Copy 16. Soil Attribute Prediction

¢ 17. SLEEP Format Conversion

= :°”*FZD*E"SL"’ T Soil Attribute Prediction

Soil Attribute Prediction is
performed using the table
generated from the Soil Attribute
Regression tool as well as the table
generated with all outputs
appended.

= LongestFlowPathCat

5 B Drainsgeline
5 B Facet Soil_Obs _Spatial_loin
]
o B Facet Classification
O
OB facets
]
a catchment

= Soil_Att_SF
Value
High: 37.649

Low: 21.5489

=] savi
Value
High : 0.762655

Low:-0.377184

= ndvi
Value
High : 0.508443

Low:-0.25147

=] cti
Value
High : 27.9624

Low:9.31525

= FacetClass
.4
[ k3

B M empty
.o v

= M aateurs vilaa| 2 ¢
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METHODOLOGY

¥ Rosetta Lite v. 1.1 (June 2003)

— Select Model - —
(" Textural classes ( SSCBD+water content at 33 kPa (TH33)
(" % Sand, Silt and Clay (SSC) (" Same +water content at 1500 kPa (TH1500)

@ %Sand, Silt Clay and Bulk Density (BD)

Input e Output
Texdural Class S L2008 1
Theta r [cm3/cm3] 0.0998
Sand [%] 30 | | Thetas [cm3/cm3] 0.4957
Silt [%] 20 Alpha [1/cm] 0.0195
Clay [%] 20 n[ 13031
BD [gr/cm?3] 1.3 Ks [cm/day] 21.73
TH33 [em3/cm3] :
TH1500 [em3/em3] | Help! | Predict Accept | Cancel |
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METHODOLOGY

The study have 2 part of Methodology included:

Part 2 (SWAT model: Assessments Runoff)
- Evaluation performance of model on streamflow estimation
of Krasioa basin from physical soil properties, predicted by
SLEEP, included soil depth, fraction of soil particles (clay,
sand, organic matter) by SWAT model

&¥ Setup and Run SWAT Model Simulation — O x
Period of Simulation
Starting Date : | 1/1/1982 | T EndingDate: [12/3172000 | [TH]
Min Date = 1/1/1953 Max Date =12/31/2000
Printout Settings
Timestep: S () Daily () Yearly [] Print Log Flow [ ] Print Pesticide Output

@ Monthly NYSKIP: [0 | [ Print Hourly Output [ ] Print Soil Storage

Rainfall Distribution [] Print Saoil Nutrient [] Route Headwaters  [_| Print Binary Output
(®) Skewsd normal [] Print Water Quality Output [ ] Print Snow Output ] Print Vel /Depth Output
() Mixed exponential 1.3 [] Print MGT Output [] Print WTR Output

SWAT exe Version Output File Variables: All -

() 32-bit, debug () 32-bit, release
(") B4-bit, debug (@) 64-bit, release
() Custom (swatUser.exe in TxtinOut folder) CPU ID: |1
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RESULTS

Part 1: The SLEEP Tool
SOL Z

Value
. High : 256.312
|

Low:82.1316

SOL_Clay

Value
I High: 37.573

Low: 16.1081

SOL _CBN

Yalue
l High: 2.18231

" Low : 0.059074

SOL Sand
Value

™ High: 57.649

L

Low : 21.5489
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RESULTS OF SOILS PROPERTIES

Part 1: SLEEP Tool: Compare table Soil(DLD) & Soil(SLEEP)

SOL Z SOL BD SOL AWC SOL K SOL_CBN CLAY SAND

NO- PNAM TEXTURE (Lo SN Dip DD | DD | bLD i bLD i
1 Hc SL 16 144 1.54 0.14 0.15 124.8 15 1.75 1.809 11.8 11.8 60.4 45.32
21 Hd SIC 7 63 1.4 1.46 0.11 0.13 4.6 12 1.790 1.849 54 26.7 2.3 22.34
3 Kh SL 11 99 1.6 1.54 0.14 0.15 124.§ 30 1.33] 1.389 6.5 6.5 73.5 51.23
4 Kk C 2 18 1.4 1.46 0.11 0.13 4.6 3.8 1.65] 1.709 84 37.57 3.7 23.74
5 Koy SIL 19 171 1.5 1.52 0.2 0.19 259 14 2.86 2.919 15 33.1 1.5 21.54
6 Kbp L 17 153 1.6 1.54 0.14 0.15 526.8 381 0.89] 0.949 9.7 19.§] 51.8 51.§
7 Ks L 30 2708 1.6 1.54 0.15 0.17 25 167 3220 2.157 17.5 13] 42.5 42.5
8 Kt SCL 19 171 1.6 1.54 0.14 0.15 124.§ 89 0.53] 0.355 29 9 26 53.2) 53.2)
9 Lb C 23 207 1.4 1.46 0.16 0.1§] 6.1 2.6 4731 3.169 62 32 5 25.04
10 Lh SL 16 144 1.6 1.54 0.12 0.15 22.7 30 0.73] 0.489 14.7 16 76.8 52.13
11 Li SIC 11 99 1.5 1.52 0.14 0.15 3.7 18 3.81] 2.553 40.8 24 9.2 29.24
12 Ls CL 10 90) 1.6 1.54 0.13 0.16 8.8 14 1.21  0.804 27 28 43 43
13 Ly CL 20 180 1.4 1.46 0.11 0.13 4.6 16 1.62] 1.085 22 15 42.6) 45
14 Ml C 19 171 1.4 1.46 0.11 0.13 4.6 8.5 1.99 1.333 50.2 29 19.3] 39.34
15 Mr SL 12 108 1.6 1.54 0.14 0.15 124.§ 46.6 0.94 0.63 15.5 16 69.1 48
16 Mt SL 12 108 1.6 1.54 0.14 0.15 124.§ 11.1 1.05] 0.704] 15.6 22) 59.3] 59.3]
171 Ng S 15 135 1.6 1.54 0.14 0.15 124.8 18 0.36 0.241 1 11 89.5 57.64
18 Np SIC 20 180 1.5 1.52 0.14 0.15 3.7 7.9 1.41 0.945 46.1 28 3.2 23.24
19 Ntn SIL 10 90) 1.5 1.52 0.2 0.19 259 15.5 2.11 1.414 22.5 26 14 34.04
20) Pc C 12 108 1.5 1.52 0.14 0.15 3.7 2.2 2.1 1.407 84.6 33 2.3 22.34
21 Ph SICL 14 126 1.4 1.46 0.16 0.1§] 6.1 6.6 1.24 0.831 30.5 24 21 41.04
22 Pn L 14 126 1.6 1.54 0.13 0.16 8.8 13 0.85] 0.57 15.9 33 40.8§] 40.8
23 Ps LS 5 45 1.6 1.54 0.14 0.15 526.8 33 0.98 0.657 7.1 1§] 80 56
24  Pth SCL 15 135 1.6 1.54 0.15 0.17 25 17.5 0.51] 0.342 15 21 44 44
25 Rn SIL 11 99 1.5 1.52 0.2 0.19 259 12.12 0.38 0.255 2.5 3.9 453 453
26 Sa SICL 12 108 1.4 1.46 0.16 0.1§] 6.1 5 1.53] 1.025 34.7 33 12.9 32.94
A 4 4 () () 4

.0 . . . 0. D0 . . .

30 Sn SIL 4 36 1.5 1.52 0.2 0.19 259 2.7 1.48 0.992 25.5 25.5 20.5 40.54
31 Sp SL 11 99 1.6 1.54 0.14 0.15 124.8 308 2.8 1.876 5.1 5.1 75.1 75.1
321 Suk SL 26 234 1.6 1.54 0.14 0.15 124.§ 297 0.271 0.181 4.5 20.1 73.7] 53]
33 Tk L 21 189 1.6 1.54 0.15 0.17 25 4 4 1.67] 1.119 18.8] 25.44 44 4 44 4
34 Tm LS 28 252 1.6 1.54 0.14 0.15 526.8 12 0.79 0.529 9.4 29.1 67.8 46
35 Tq C 11 99 1.4 1.46 0.11 0.13 4.6 12.5 483 2.174 47 7.2 20.5 40.54
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SCHEMATIC DIAGRAM BASIN SYSTEM

Krasioa basin, Thailand
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CORRELATION THE RESULTS WITH OBS. DATA

{cms)

B Rainfall ----- Runoff DLD

(mm)

Runoff Observed ====Runotff SLEEP
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Output from Soils DLLD Given NSE =(0.38

QOutput from Soils SLEEP Given NSE =0.46
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CONCLUSION

SLEEP tool could provide consistent
information on soil properties. The predicted
so1l properties from SLEEP tool improved also
the performance of SWAT model for reservoir
inflow estimation 1n Krasioa basin.
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NEXT STEP

I will Test in another area for check results

It Ok, I will continue to...

Calibration and validation model
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