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Developing Index Maps with
Spatial Data
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Modeling Solutions

= Use the 2D grid as a basis for overlaying coverages to compute
important hydrologic modeling parameters

= Use land use and soil data to develop index maps and initial
mapping table parameters
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Work Flow

Evaluation of data

GIS Data DEM Data T'Néi‘:;"ey
[ |
\i
Data Acquisition
Watershed
/ Characterization
GIS Data ‘ ‘ TIN/DEM Data
Map-Based y DEM-Based
Watershed watershed Watershed
. . Characterization \ . .
Delineation bata TINDE Delineation
l ot riwd D:.v.‘smw' ‘ l
Watershed Watershed
Delineation Delineation .
Loss | Time of
Coefficients Loss Y Concentration
oefficients Hydrologic Model
\ Development

Precipitation S« \_‘

Hydraulic/Hydrologic
Calculators

Hydrologic Model

Simulation
A - -
& | % =
S "'-'*E"“'J - o i J;J'-

-
Post-processing ﬂ»‘

e
o M
Floodplain Delineation}=
- . x
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Drainage

= |®
i L~

i1




ystem-Wide Wateric—

Watershed and Gfoundwater
Modeling Solutions

= Uniform
= Preliminary models

= Aunique value for every grid cell

= Elevations

* |Index map
= Integer value
= Derived from some physical property
= Soils
= Landuse
= Disturbance

= Parameter values for each process
specified with table of values linked to

the index map
= Used for most processes

& %
s . '--._J_*‘h“__,
- W

2D Parameters in GSSHA




) oo Soil Classifications

Modeling Solutions

= Soil classifications are saved in the database of a shapefile for
most soil surveys

= Soil Index map is created to use the soil information

= You can tie each soil classification to initial Green-Ampt
infiltration values using the table in Rawls et al (1983)

and

Sandy L iﬁf ///4
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Rawls and Brakensiek Tahle
USDA
Textural 8, B, 8| B 8 ¥ A K, ¥,
Classification fem) (cmih) fem)
Sand 0437 | 0417 0033 | oo 7% | 0694 | 3% 495
Loamy sand 0437 | D401 o055 | 0035 | 8E% | 0553 553 513
0453 | 0ag2 poos | opay | ogees | oaze 218 1101
Loarn 0463 | D434 0117 | 0027 | 1115 | n2s2 132 gea |
AREASYMEBOL | SPATIALVER | MUSYM | MUKEY | HYDGRP | TEXTU... Silt loam 0201 | 04 0133 | 0015 J 2078 | D24 065 1669
1 uTE22 1.000 AGF 504174 D e
2 uTeEz2 1.000 AGF 504174 D loarm
3 uTE22 1,000 AGF 504174 D laam
4 uTezz 1.000 AGF 504174 D lovarn
5 uTez2 1.000 AW 504175 D unweath... S :
3 uTe22 1.000 BAC 504176 C loam Sl Erason —— - .
. . Fioughness Interception Retention | Evapotrarsgfation.  Infileabon Iniéial Moistue
SSURGO soil attributes
Using e map: | Sodiap w
| Geewuale I3 |
Irédnain I Ll
3] 19 =
Descrpton] Sty clay S sy clay bosn
Descaiption?
Hychoulc conductrety (cmvhi) | 0.000000 0000000 0.000000
Capdlaty hasd fem] Q000000 0000000 0.000000
Pocosty (' 3m3 |0.000000 0000000 0000000
Fore distrbution indes fom/cm] | 0.000000 000000 0.000000
Fresicual saturstion (m-/m™3) | 0.000000 Q0000 0000000
Fiekd capaciy [m*3/m"3) 0.000000 0000000
=
[ Heo ] [imectTabe . | [ Export Tabke | [ JobConit ] [Coere 1

Mapping Table




System-Wide Watel

Modeling Solutions

%2 GSDA:Soil Type - XMSwiki.com - Mozilla Firefox

United States Department of Agriculture

0 N RCS Natural Resources District of Collumbia County.
A Conservation Service District of Columbia

Home Select State State Contacts Template Databases S5URGO Metadata Status Map US General Soil Map

Please select the class of data you wish to download: | Surwey Ares Version 5, Tabular Version 5, Spatial Version 5 )

@ Tabular Data Only @ Tabular and Spatial Data Spatial Data Cnly Template Database Only
FPlzase s=lact a spatial format: Please select 2 coordinate system: ’ Reset Default ]
ArcView Shapefile - UTM Zone 18, Northern Hemisphere (NAD 83) -
Please select a template database (optional): [ Clear Selection l
AK Access 2002 32.15 soildb_AK_2002 2.5M -~
CA Access 2002 33.2 soildb_CA_2003 1.8M —
CA Access 2000 33.2 soildb_Ca_2000 1.8M
CA Access 2002 32.1 soildb_CA_z002 1.8M
cT Access 2002 32.1 soildb_CT_2002 1.8M
| oc |  Accesszeoa | = |eoldbocameoa OO im [y
Description
Template customized for DC.

Please enter your e-mail address:

: - SRR N #d by spam blocking software, you will need to authorize e-mail from SeoilDataMart@nres.usda.gov in order to receive e-mail notification once
your request has been processed.

Select Survey Area

'-I_'

= | You will receive an
FOIA | Information Quality | Accessibility Statement] emall Wlth a ||nk to
download the data

The United States Department of Agriculture (USDA) sUpports the Natural Resources Cons ey atio e e S Ty T e e e et S e Ty e
Cartography and Geospatial Center (NCGC). Supplied on this website are numerous links and descriptions of genspatial datasets. Through these links it is possivle to
acquire soil type data maps from the two main soils databases, STATSGO, and SSURGO.

& Back to Top

= opELId Py
u Printable version
u Permanent link




Geospatial data processing

Modeling Solutions

= The SSURGO data you download does not have attributes
such as soil texture joined to the shape file.

[4] Attributes . ESREEE T

AREASYMBOL | SPATIALVER | MUSYM | MUKEY .

RGE 1 136 508181 A

GE 1 181 508224

3 |UTE13 1 160 508164

R TE 1 112 |508156

5 |UTEI3 1 118 508161

B |UTEI3 1 160 508164

G 1 181 |508224

T AGE 1 160 508164

3 |UTE13 1 142 508186

10 |UTE13 1 165 508208

11 |UTE13 1 158 |508202

12 HTET2 1 1973 N2

In SSURGO data, the attributes are stored as separate
tables and they need to be linked with the shapefile before
you can use them.

=, 'h-' S - " - __q__'_'..... -
’ WJ M_‘v- i ?-J-"-}: _ -_‘
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==  @Geospatial data processing

Watershed and Groundwater
Modeling Solutions

= WMS has a utility to join SSURGO tabular data to the
shapefile

1 2 da0 #1844 D i el
: Project Explorer 0 x w [a F:\July20

a.lqﬂ Tenain Data Join SSURGO
..... [/l DEM
[—jD kap Data
: L@ Soil Group B J
E|.L.i Coverages ol Text e J
oi Texture
----- M= GSSHA R
[—j.l.@ Hydralogic Tree Data - : =
----- .3! Hydrologic Modeling Tre [4] Astributes
~ L1 Hydraulic Schematic Data AREASYMBOL | SPATIALVER | MUSYM | MUKEY JITEXTURE KSAT | MOISTURE | FIELDCAP | WALTINGPT | HYDGF
E'".li GIS Layers M| [ [oTes 1 138 508181 JClay loam 2171893 0160000 28600000 14800000 B
----- - g R || [_]urei 1 181 508224 | Clay loam 1077243 0100000 15900000 9100000 C
= .Lﬁ 20 Grid D ata Delete 3 |UTEI3 1 160 509164 JLoam FEIE5IS 0100000 14000000 9900000 B
EI .u new grid Remam R IGE 1 12 508156 JLoam 3611269 0130000 12300000 8300000 B
[ default | = 5 |UTEI3 1 118 508161 J5andyclayloam 6193463 0100000 14000000 9900000 B
. B |UTEI3 1 160 509164 JLoam FEIE5IS 0100000 14000000 9900000 B
- Index Ma Loordi
7 |UTEI3 1 181 F02224 N Clay loam 1077243 0100000 15900000 9100000 C
EI 1_] G55HAMod Open Attribute| | (8 [UTE13 1 160 502164 fLoam 5E36535 0100000 14000000 9.300000 B
..... () Jab Cantr _ GE 1 142 508185 JClay loam 1039157 0130000 15900000 12400000 C
_____ () Precipitati Join Tableto L3 | {90 Juters 1 185 508208 fLoam 0010438 0070000 0000000 0000000 D
- GSSHA Zoom To Layeq | |11_|UTE13 1 158 508202 JClay loam 0059855 0150000 23100000 13700000 C
12 |UTE13 1 183 508226 WClay loam 0000000 0000000 0000000 (.000000 B
-1 Index Maj Join NRCS Data | [13 [uTE13 1 160 508164 563535 0100000 14000000 9500000 B
- Conbiruol === '
DL@ 20 Scatter Data

—-—

K

T L - . =




Joining STATSGO Tables

Watershed and Groundwater
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= Joining the HYDGRP attribute

CTTTVPSr S =R

= Opensoils file as a GIS layer 5 m Attributes of UT Polygon Mi=13
. | PERIMETER | UT_
= Join to COMP.DBF based on MUID > o = =
3P
: PE JGII"I Table
Attributes of UT Polygon M=k
COMP_HYDGR| COMP_FROSTAC | COMP.DRAINAG | COMP_HYDRIC| COMP_.CORCO | COMP({ ~
uToEE  [B MODERATE W N Low HIGH —
UT062 (B MODERATE W N Low HIGH
HEE MODERATE W N MODERATE  HIGH
uTos? | MODERATE W N MODERATE  |HIGH
|uToss D MODERATE W SE N Low HIGH
|uTosr  |c MODERATE W N MODERATE  [HIGH v
< | >
Record: ﬂﬂ Dﬂﬂ Show: | ol Selected | Becords [0 out of 1586 Selected ] Options =
“Jutn |c LT T |
- |uToor e E
- |uToor |a — = ~ —————— 3] 25w
L& | @
Record: 14] 4] avm| Show:W Selected | Records [0 out of 3535 Selected.) Optiohs ~
Project Explorer | Time Steps | [{5ea000.0, 4z37000,0) | | Select Generic GIS Data Tool Selected |_Properties | e <




Watershed and Gfoundwater
Modeling Solutions

= How well water is retained on the land surface until it can
transpire, evaporate, or infiltrate

Woods - Good

Forest
Bare ground

Woods - Fair

Industrial



Use of Land use data

Watershed and Groundwater
Modeling Solutions

Standard Text book values for
roughness based on land cover

14
15
= GSSHA .cmt file relating LU Code and
17
2 Mannlng sn
22 NPT At ras = -
23 Confi
oo GSSHA mapplng table relatlng .cmt file
0 0.521000
32 Shru t th d :
= o 0 e |n ex IIIap 0.012000
» Dec Grass: |44 Transportatiod L] GSSHA Map Table Editor =
47 Ever 15 Industrial ang
43 Mixo 18 Mixed Urban o3 | Contaminants I Mutrients Cantinuous Maps Groundwater |
= Other Urban o3 Roughness | Interception Fetention Evapotranspiratinnl |nfiltration I Initial Moizture | Sail Erozion |
51 Stre Bangs (rf 21 Cropland and §
- Lok 2z Orchards, Grov Using index map: [Land use ']
AKE Woods 23 Confined Feedi
53 Rese 24 Other Bgricult Index map type: lGrid v] [ Generate |Ds ] Add ID Delete ID
54 Elays 31 Herbaceous Rar
Roughi
51 Forested Wetlands Hanness ‘ | | |
B2 Monforested Wetlands ID 11 12 14 16 2 41
Description 1 Untitled land... | Untitled land... | Urtitled land... | Untitled land... | Untitled land. .. | Urtitled land...
71 Dry Salt Flats Description2
Surface roughness | 0.011000 0.012000 0.011000 0.011000 0.035000 0.100000
ey
-l _




Modeling Solutions

'ebGIS - Free LULC Data, Utah - SEVIER - GIS - Mozilla Firefox

Fle Edit Wiew History Bookmarks Tools  Help
@ - c {at | \j http:/fwnw.webgis. comiterr_pages/UT/lulcgeo/sevier. html i_.-.? M ' daylight savings provo 1- ‘@i e
[ 2] Most visited \j Cuskomize Links |j Free Hotmal |j Windows Marketplace |j Windows
/ — e i
g 5 G ~ |SC<AERMODView e Craphical
S @ IS : = : = > con : DEMS Inb-m "
. Your #1 Geographic Information Systems Resource
Home
WeblLakes, 7
ceLakes com File Download
WehMET
Terrain Data
s ) | Some files can ham your computer. If the file information below
- .
Py p——— DELTA looks SUSpIcious, or you do not fulty trust the source, do not open or
<coof  1-deg DEM RICHFIELD save this file.
SRTML SALINA
Global File name: richfield.zip
SRTM3 - 5
e Additional LULE {UTM) File type:  WinZip File
T From: www webagis.com
LULC Data DELTA
RICHFIELD
s SALINA
Shapefile (Lat/Long)
Shapefile (UTM)
Standard (UTM) Additional LULC (Stand Would you like to open the file or save it to your computer?
Global
GLEE DELTA [ Open ] [ Save ] [ Cancel ] [ Mare Info
DLG Data RICHFIELD
SALINA
s Always ask before openirkhis type of file
Shapefile (Lat/Long)
Shapefile (UTM) Additional 1 deg DEM maps are available for this county:
Contact DELTA E -113°00000"  -112°00'00" 39°00'00" 40°00'00"
“1 about PRICE W -112°00000"  -111°00'00" 39°00'00" 40°00'00"
RICHFIELD E -113°o0'00" -112e00'00" 3g°e00'on” 39000'00"
SALINA W -112°0000"  -111°00'00° 38°00'00" 39°00'00" =
Back to Top M =
Done

—




Land Use Classification
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Tahle 1. Anderson Land Use Classification Codes

C.Fesg;:;:ﬂon Land Use Description
1 Residential
12 Commercial Services
13 Industrial
.,___ Untitled - ArcMap - ArcView 14 Transppnation, Communications
File Edit View Insert Selection Tools Window Help 15 Industrial and Commercial
L N - 16 Wlixed Urban ar Built-Up Land
DEWS @ [N ][ 8 KD spatal natt > = 17 Other Urban or Buik-Up Land
= 21 Cropland and Pasture
= ?3 22 Orchards, Groves, Yineyards, Murseries
o <all other valus 23 Confined Feeding Operations
LUCODE 24 COther Agricultural Land
[mp il
Si; k)l Herbaceous Rangeland
[p! 32 Shrub and Brush Rangeland
116 33 Mixed Rangeland
Sii | Polygon FORESTED WETLAND
m22 | Palygon Fal 21 |CROPLAND AMD PASTURE 41 Deciduous Farest Land
m23 | Polygon 32 32 |SHRUB & BRUSH RANGELAND 42 Evergreen Forest Land
Ei | Polygon 21 21|CROFLAND AND FASTURE 43 Mixed Forest Land
] | Polygon 32 32|5HRUB & BRUSH RANGELAND
033 | Polygon 41 1|DECIDUOUS FOREST LAND 51 Streams and Canals
e Polygon 41 1|DECIDUOUS FOREST LAND 52 Lakes
43 | Potygon 41 1|DECIDUCQUS FOREST LAND a3 Resemairs
e | Polygen 32 32 |SHRUE & BRUSH RANGELAND 54 Bays and Estuaries
st | Polygon 32 32|5HRUB & BRUSH RANGELAND
D52 | Patygen 2z 32 |SHRUE & BRUSH RANGELAND b1 Forested Wetlands
o | Polygon 43 43| MIXED FOREST LAND B2 Nonforested Wetlands
76 " Polygon 41 1|DECIDUOUS FOREST LAND
< | B | Polygon 32 32 | SHRUB & BRUSH RANGELAND 7 Dry Salt Flats
Display s Polygon 43 43 |MIXED FOREST LAND hd 72 Beaches
braning = K - Ao s — 73 Sandy Areas Other than Beaches
— — 74 Bare Exposed Rock
Recaord: ﬂﬂ Dﬂﬂ Show: W Selected | Records [0 out of 2211 S¢ 75 Strip Mines, Quarries, and Gravel Pits
7B Transitional Areas
i hlixed Barren Land
a1 Shrub and Brush Tundra
a2 Herbaceous Tundra
33 Bare Ground
34 Wi'et Tundra
35 Mixed Tundra
) Perennial Snowfields

Glaciers



Creating and Using Index Maps in GSSHA
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S I S

Read your land use and/or soil shapefiles

Join tables to values in other tables if necessary

Convert land use/soil shapefiles to map module polygons
Create index maps from land use/soil shapefiles

Define GSSHA mapping table properties and initial conditions



Demonstration

Modeling Solutions




g Review & Discuss

Watershed and Gfoundwater
Modeling Solutions

= Objectives

= Use the 2D grid as a basis for overlaying coverages to compute
important hydrologic modeling parameters

= Use land use and soil data to develop index maps and initial mapping
table parameters

= Applications
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