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Spatial Data
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= 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



Presenter Notes
Presentation Notes
Upon completion of this module, participants will be able to:
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.


Mapping GIS

Watershed and Groundwater
Modeling Solutions

Drainage

Soils



Presenter Notes
Presentation Notes
Some of the coverages that can be used to overlay with the drainage coverage include: Land Use and Soil coverages.  Most coverages are vector data, but some can be raster.


e 2D Parameters in GSSHA

Modeling Solutions

= Uniform

= Preliminary models

= A unique value for every grid cell
= Elevations

* |ndex map

= Integer value

= Derived from some physical property
= Soils
= Land use
= Disturbance

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



) e 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)

anc

Sandy L 2Nty L /Zﬁi?/%;



Presenter Notes
Presentation Notes
The soil type coverage should contain the soil classifications for each soil type represented.  You can use the table from Rawls et al (1983) to determine initial Green-Ampt infiltration values such as hydraulic conductivity, porosity, pore distribution index, residual saturation, and field capacity.  Many soil surveys include these values in tables as a part of the survey.


SSURGO soil attributes

AREASYMBOL | SPATIALVER | MUSYM | MUKEY | HYDGRP || TEXTU...
1 uTE22 1.000 AGF 504174 D loarn
2 |ute22 1.000 AGF 504174 D loarn
3 |uTezz 1,000 AGF 504174 D loarn
4 uTE22 1.000 AGF 504174 D o
5§ |uTe22 1.000 AWF 504175 D unweath...
6 |uTez2 1.000 BAC 504176 C loarn

Rawls and Brakensiek T ahle

UsDa
Teutural 8, R Bp 3 ¥, A K, ¥,
Clazsification fem) [cmih) fem)
Sand 0.437 0.417 0033 0.02 7.6 0694 2356 495
Loarny sand 0437 0.4 0nss 0035 869 0553 598 B13
0453 0492 Qoos 0041 1468 0.37g FAL-] 1101
Loarn 0.463 0.434 0117 0.027 11.15 0.252 1.32 aa9
Silt loam 05m 0.486 0133 0os { 2079 0234 0E8 1668
Sed Erosion Cortarinarts Hutrienis Cordirums Greandhater
Roughness | Inecopion | Reteniion | Evapotirsglaion]  Inftolion | il Moishae
Using index map: | Sodap
| Germiats 1D
Irideation
5] =
Drescrpton] S ardy elay bosen
Drescapnon?
Hipchaubc conductivity [cmh 0.000000
Cagdlary head fem) 0.000000
Porasity (m"3/m"3) 0000000
Pore distribution index [om/cm] 0.000000
Residusl saturation [m”3m"3) 0 D00000
Field capacity [m"3/m"3 0000000
Help | [ [Impod Table . | [ Export Tabe. | [ JebConi ] [Coere 1
Mapping Table
——_n—



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

i N
[4] Attributes .- ESREEE T
AREASYMEOL | SPATIALVER | MUSYM | MUKEY .
RGE 1 138 50a1E1 A
RGE 1 181 508224
3 |UTE13 1 160 508164
4 |uTE13 1 112 508156
5 |UTEI3 1 118 E0R161
B |UTE13 1 160 508164
A GE 1 181 | 508224
RGE 1 160 B0R164
GE 1 142 B0R166
10 |UTE13 1 165 508208
11 |UTE13 1 158 508202
12 HTE12 1 1072 [ i= iy

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

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

N F S0 40 ER D E ROl

. Project Explorer O X \H\«@@ [ & FrJuly20
a.lqﬂ Tenain Data Join SSURGO
..... [/l DEM
[—jD kap Data
: L@ Soil Group B J
E|.L.i Coverages — J
oi Texture
----- M= GSSHA B
[—j.l.@ Hydralogic Tree Data - : =
----- .3! Hydrologic Modeling Tre (4] Attributes
~ L1 Hydraulic Schematic Data AREASYMBOL | SPATIALVER | MUSYM | MUKEY JITEXTURE KSAT  |MOISTURE | FIELDCAP | WALTINGPT | HYDGF
E'".li GIS Layers M| [ [oTes 1 138 508181 | Clay loam 2171893 0160000 28600000 14800000 B
----- - g R | [2uree 1 181 508224 | Clay loam 1077243 0100000 15900000 9100000 C
=) .@ 900 Grid Data Delete 3 |UTEI3 1 160 509164 fLoam 5E36535 0100000 14000000 9500000 B
EI .u new grid Remam 4 |uTe13 1 112 508156 f|Loam 3E11289 0130000 12300000 8300000 B
[ default | 5 |uTe13 1 18 508161 5andy clayloam 6193463 0100000 14000000 9.900000 B
. £ |UTE13 1 160 508164 fLoam 5636535 0100000 14000000 9500000 B
- Index Ma Loordi
| 7 |uTe12 1 181 503224 | Clay loam 1077243 0100000 15900000 9100000 C
EI 1_] G55HAMod Open Attribute| | |8 |UTE13 1 160 502164 f Loam 5E3R535 0100000 74000000 9900000 B
..... () Jab Cantr _ IGE 1 142 508185 | Clay loam 1039157 0130000  15.900000 12400000 C
_____ () Precipitati JoinTableto L3 | {90~ |ureta 1 185 508208 fLoam 0010438 0070000 0000000 0000000 D
- GSSHA Zoom To Layer | |11 |UT613 1 158 502202 | Clay loam 0059855 0150000 23100000 13700000 C
12 |uTE13 1 183 | 508226 \Clayloam 0000000 0000000 0000000 0000000 B
-1l Index Maj Join NRCS Data | [13 |UTE13 1 160 508164  Dhgn 563535 0100000 14000000 9500000 B
I Continuol e :
DL@ 20 Scatter Data -
‘w — W - il




Modeling Solutions

= Joining the HYDGRP attribute

(5 | (R

oo =
= QOpen soils file as a GIS layer 3 m Attributes of UT Polygon EEX
. Shape | AREA | PERIMETER | UT_ | UT.ID | MgiD ~
= Join to COMP.DBF based on MUID | v e T Y =
3P . | 3
hex Join Table X5
Attributes of UT Polygon M=
COMP_HYDGR| COMP_FROSTAC | COMP.DRAINAG | COMP_HYDRIC| COMP_.CORCO | COMP{ ~
uTose (B MODERATE w N LOW HIGH —
uTose (B MODERATE W N LOW HIGH
| |uTi20 |E MODERATE w N MODERATE  |HIGH
uTos?  |c MODERATE ] N MODERATE  |HIGH
|uTtoss  |D MODERATE W SE N LOW HIGH
uToE?  |C MODERATE W N MODERATE  [HIGH |»
< | >
Record: ﬂﬂ Dﬂﬂ Show: | Al Selected | Becords [0 out of 1536 Selected.] Options =
ot |c mruane W S
| |uToor  |B 3
_|uToo A — = - e 3 P
43 | &
Record: ﬂﬂ Djﬂ Show:W Selected | Fecords [0 out of 3535 Selected ) Optionz =
Project Explorer LWJ [5e3000.0, 4z37000,0) | | Select Generic GIS Data Tool Selected |_Properties W-q 5
L e T 18O Lh |
R ——— | |
i



Presenter Notes
Presentation Notes
In the shape file database file for Statsgo soils only part of the attributes are stored.  The Hydrologic soil group attribute, necessary to compute a CN is stored in a separate table that needs to be “joined” to the feature attribute table.  The geometry table always has an attribute named MUID and the accompanying table holding the additional attributes (usually named statsgoc.dbf or comp.dbf) also as a field named.  In the GIS module you can join two tables based on a common field.  With ArcObjects enabled the standard ArcView DLL’s are used to perform the join.
Joining the HYDGRP attribute to the feature table involves the following step:
Open the soils database you wish to use in the GIS module
Right click on the soils layer in the Tree Data Window and choose the Join Table to Layer… option.
Specify the table you wish to join (almost always this will be called statsgoc.dbf, or COMP.DBF).
Make sure that the fields from both databases are set to MUID.
If you want you can join all attributes, or you can just join the HYDGRP attribute (without ArcObjects only).
You are now ready to convert the layer to a soils coverage and use it for mapping.
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= How well water is retained on the land surface until it can
transpire, evaporate, or infiltrate

Woods - Good

Forest
Bare ground

Woods - Fair

Industrial

_,-‘-+


Presenter Notes
Presentation Notes
The land use affects how water is retained on the land surface until it can transpire, evaporate, or infiltrate.  Thus, the curve number is affected by the land use.
Note that care should be used when accounting for impervious areas.  An impervious area would have a high CN value.  If the impervious area is factored into the composite CN, then you should not enter the percent impervious separately as is possible in many hydrologic models (like HEC-1).


B Use of Land use data
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Modeling Solutions

Standard Text book values for
roughness based on land cover

14
15
= GSSHA .cmt file relating LU Code and
17
2 Mannmg SN
22 e R L "
23 Confi
24 Othe
GSSHA mapplng table relatmg .cmt file
4 0.521000
32 Shru h d .
* w tothe index map
i Dot 5xass: 114 Transportatiod | 4] GSSHA Map Table Editor -
47 E\?ECrl 15 Industrial ang
43 Mixe 18 Mixed Urban o3 | Contaminants I Mutrients Cantinuous Maps Groundwater |
17 Other Urban o3 Foughness | Interception Fetention Evapotranspiratinnl Infiltration I Initial Moizture | Sail Erozion |

51 Strod Eangs (rf 21 Cropland and §
52 g LE-: 22 Orchards, Grovy Using index map: [Land use v]

AKE Woods 23 Confined Feedi
33 Resd 24 Other Agricult Index map type: lGrid v] [ Generate [Ds ] Delete 1D
54 Bays 31 Herbaceous ERar
61 Forested Wetlands Roughness ‘ | | |
B2 Monforested Wetlands ID 11 12 14 16 21 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
.
s
-




Modeling Solutions

Land Use Classification

= Untitled - ArcMap - ArcView

DeEE [ic]

File Edit View Insert Selection Tools Window Help

+ |[1573170 v |:f & W2 Spatial Analyst ~

x
-l £ Layers ~
-

1 <all other valu

LUCODE

o

o2

013

14

16

17

2t

/22

m23

24

o3t

32

33

4

42

43

os2

053 L_
61

62

74

m7s

76 v

< |

Display @0
Drawing * K O~ A~

%

|| Polygon
|__|Polygon 21 21
|| Polygon 32 32
|__|Polygon 21 21

|| Polygon 32 3z
|__|Polygon 41 41
Polygon 41 41

|| Polygon 41 41
|__|Polygon 32 32
|| Polygon 32 32
|__|Polygon 32 3z
|| Polygon 43 43
|| Polygon 41 41
|__|Polygon 32 3z
Polygon 43 43

Record: ﬂﬂ Djﬂ Show:

FORESTED WETLAND
CROPLAND AND PASTURE
SHRUB & BRUSH RANGELAMND
CROPLAND AND PASTURE
SHRUB & BRUSH RANGELAND
DECIDUCUS FOREST LAND
DECIDUOUS FOREST LAMND
DECIDUOUS FOREST LAMND
SHRUB & ERUSH RANGELAND
SHRUB & BRUSH RANGELAMND
SHRUB & ERUSH RANGELAND
MIXED FOREST LAMND
DECIDUQUS FOREST LAMND
SHRUB & ERUSH RANGELAND
MIXED FOREST LAND

Al Selected | Records [0 out of 2211 S¢

E

o

Tahle 1. &nderson Land Use Classification Codes

CI&SE’;!;:HO" Land Use Description
11 Residential
12 Commercial Services
13 Industrial
14 Transportation, Communications
15 Industrial and Cormmercial
16 tixed Urban or Built-Up Land
17 Other Urban or Built-Up Land
21 Cropland and Pasture
22 Orchards, Groves, Wineyards, Murseries
23 Confined Feeding Operations
24 Other Agricultural Land
& Herbaceous Rangeland
32 Shrub and Brush Rangeland
33 Wixed Rangeland
41 Deciduous Farest Land
42 Evergreen Forest Land
43 hlixed Forest Land
a1 Strearns and Canals
o2 Lakes
a3 Resemoirs
o4 Bays and Estuaries
51 Forested Wetlands
62 Monforested YWetlands
71 Dry Salt Flats
72 Beaches
73 Sandy Areas Other than Beaches
T4 Bare Exposed Rock
75 Strip Mines, Quarries, and Gravel Pits
76 Transitional Areas
7 hlixed Barren Land
a1 Shrub and Brush Tundra
g2 Herbaceous Tundra
33 Bare Ground
34 Wet Tundra
35 Mixed Tundra
=N Perennial Snowfields

Glaciers


Presenter Notes
Presentation Notes
The EPA BASINS website provides land use data in shapefile format for individual watersheds.  As with the soils data, you must first locate your HUC

The USGS has a standard classification system to describe different types of land use.  The downloadable land use files all use this classification system and you will find an attribute in the feature attribute table (you don’t need to join a separate table as with the soils) named LUCODE that has the classification ID and an attribute named LEVEL2 that has the description.  As can be seen values in the 10-19 range are reserved for developed/urban land use, 20-29 are agricultural, 30-39 are rangeland, 40-49 are forested land, 50-59 are water covered land uses, 60-69 wetlands, 70-79 barren land, 80-89 tundra, and 90-99 perennial snow or ice covered.  The image above which shows the complete description may be hard to read, but a complete listing in a text file can be found in the WMS “docs” directory with the rest of the model documentation.


S Creating and Using Index Maps in GSSHA

Watershed and Gfoundwater
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1.
2.
3.
A

5.

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



- 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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