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Introduction

> Collecting available GIS data sets

> Creating GIS layers

> Data Analysis with GIS

» An example of how to actually USE data_

Y

> Eresion Modeling with GIS

PN onservation




Collecting Available GIS Data

> Basic Information available
Landcover
Streams
Watershed Boundaries
Solls
Public Lands
High guality resources
Impaired \Waters
Cultural Resources
Arial Phoetographs and Elevation Data
Other
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Collecting Available GIS Data

> Agency websites and locations of
available GIS infermation

DNR Geospatial data clearinghouse

DOA — [Landcover

EPA Digital Mapping teol

« NRCS Soils Data Mart and NRCS Digital
Gateway:
o Other — USGS etc...

Endless supply ofi GIS data available on the web or
just callland ask semeone




; Illinois Natural Resources Geospatial Data Clearinghouse - Microsoft Internet Explorer - |E|i|
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Collecting Available GIS Data

> Agency websites and locations of
available GIS infermation

DNR Geospatial data clearinghouse

DOA — [Landcover

EPA Digital Mapping teol

« NRCS Soils Data Mart and NRCS Digital
Gateway:
o Other — USGS etc...

Endless supply ofi GIS data available on the web or
just callland ask semeone




Soil Data Mart - Home. - Microsoft Internet Explorer - |E|i|

File Edit “iew Faworites Tools Help i
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Address I@ http:ffsoildatamart. nres. usda. gow!
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United States Department of Agriculture Al

0 NRC Natural Resources
< Conservation Service

Home Select State State Contacts Template Databases

Welcome to the Soil Data Mart! The Soil Data Mart allows you to:

Determine where saoil tabular and spatial data is available,

Download data for one soil survey area at a time. (Download requests for more than one survey area at a time can be submitted through the
Geospatial Data Gateway. Going through the Geospatial Data Gateway also provides the option to obtain data on CD or DVD.)

Download a template Microsoft Access® database for working with downloaded data.

Generate a variety of reports for one soil survey area at a time.

Find out who to contact for information about soil data for a particular state.,

"Subscribe" ar "unsubscribe" to a sail survey area. A person whao is subscribed will automatically be notified whenewver data for that soil survey
area is updated. You must register and login before doing this,

Aan alternative presentation of the soil survey area data contained in the Soil Data Mart, including on screen or printed soil maps and survey area
manuscripts, when they exist for the corresponding survey area, is available through ¥Web Soil Survey.

Please either select from the list of options across the top of the page, or to request a download or generate reports, begin by selecting a state or
territory.

Select State

Soil Data Availability Map - FDF F Soil Data Availability Map - JPG F

The Soil Data Mart may be unawvailable on Tuesdays from 5 to 7 p.m. Mountain time due to maintenance activities,

The Soil Data Mart has been tested under Mozilla Firefox® 1.0 and later, Microsoft Internet Explorer® 5.0 and later, and Netscape MNavigator® .7
and later for Microsoft Windows®. There are differences in site navigation and mechanics under different versions of these browsers, Some
differences are more significant than others, There are some major differences under MNetscape Mavigator® 4.7 and 4.8, For details on site
navigation and mechanics under different versions of these browsers, please see Mavigating and Using the Soil Data Mart on the Soil Data Mart Help
page.

The Soil Data Mart provides an entry point to allow its pages to be integrated easily into other web sites, Get detailed information.

Freedorn of Information Act | Accessibility Staternent | Privacy Policy | Non-Discrimination Staterment
FirstGow | USDA | NRCS | Disclaimer | Contact Us

A Back to Top
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Creating GIS layers

> Digitizing Features using existing base maps
o Location and extent of conservation practices (CRP/CREP)
o Other significant features

> Input field survey data using GPS

o Any Information can be tied to a GPS point and displayed on a
map

o Significant features or sample sites

> Add descriptive Information to an existing map layer
o Edit existing layers to represent unigue infermation for an area
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Creating GIS layers

> Digitizing Features from existing base maps
o Location and extent of conservation practices (CRP/CREP)
o Other significant features

> Input field survey data using GPS

o Any Information can be tied to a GPS point and displayed on a
map

o Significant features or sample sites

> Add descriptive Information to an existing map layer
o Edit existing layers to represent unigue infermation for an area
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Creating GIS Layers: Representing Data in Map Format




Data Analysis
Examples

> Acres of a particular landcover type
o Forest, wetland, row crop

> Length of Impaired or high quality streams
> Percentage of streams buffered
> Stream Sinuosity.

> Landscape fragmentation
o Software extensions available

> Acres of eroding solls

> Area ofi land with' sensitive groundwater
[ESOUICes




Using the Data
Example: Prioritization model

> Chooese prioritization scenarios: How do yoeu
want to prioritize areas?

» Based on major stakeholder concerns/interest
Water quality, eresion, habitat, recreation

o Based on what type of activities will suit a
particular area
Restoration Vs Protection

o« Scenario = Protection of Habitat or Restoration of
habitat for water quality




Using the Data
Example: Prioritization model

> Determine what infermation impacts a particular scenario

o Restoration of water quality would rely heavily on streams data
for example

o Protection of habitat may rely more heavily on information
representing existing high quality habitat

> Tabulate Area or length or quality values for certain
features within specified boundaries
o % acres forest, number of TMDL watersheds, acres ofi eroding
ground, quality of monitored forests
> Extrapolate missing information where possible

o Build regression eguations from other data sets to estimate
values for areas with “no data”




B4 Microsoft Excel -

LaMoine_prioritize.xls
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Using the Data
Example: Prioritization model

> Determine what information IS most/least
Important; positive or hegative relationships

o« How should one piece of information be weighted
compared to another?

o Should high values receive high or low scores?

> Determine scoring/ranking system and calculate

o« Normal distribution of values for each watershed
Each score out of 100

> Sum all scores for each variable to come up with
a final composite score for each watershed

> Review, adjust, and finalize watershed rankings
Within each scenario n
22000
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| 37 | 71300100802 062 03536 738X 0.80328 3% 07421 97897 0.7250 2.2% 0.5901 112 0.5551 B2 0.BROE 4%
| 38 [ 7130000603 0.2%| 02242 7103 07577 5.7 06368 12571383 06271 283 0.5521 052 06107 4.7 07394 12832
| 39 | 71300100701 01% 01879 B7.92C 0.6944 19.62 05623 1250203 06273 152 0.6363 042 06157 10,232 0.5160 17.52
| 40 | 71300100702 18% 07658 B13% 0.5404 1E.4% 06735 19.0021% 0.21e8 323 0.5273 152 05233 2.7 0.8042 10.7%2
| 41 [71300100703 052 03216 B0.1%2 0.5107 2113 05089 1672282 0.34E8 4422 0.44E0 195 04360 8.8 0.5750 16.822
| 42 |71300100704 023  0.2150 871 0.4371 23.0% 04367 18.2852%¢ 0.2544 3.5 0.5057 03 06204 E.42Z 0.6740 7.7

4| 4| » | p[ Protectandrec \Rﬂersrt‘z)re wat_r /eros_r / Rank_shest /
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Sum=12378
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Using the Data
Example: Prioritization model

> Determine what information IS most/least
Important; positive or hegative relationships

o« How should one piece of information be weighted
compared to another?

o Should high values receive high or low scores?

> Determine scoring/ranking system and calculate

o« Normal distribution of values for each watershed
Each score out of 100

> Sum all scores for each variable to come up with
a final composite score for each watershed

> Review, adjust, and finalize watershed rankings
Within each scenario n
22000




oft

ritize xls

B4 Micros

Excel - LaMoine_prio

|E) Eile Edit Wiew Insert Format Tools Data Window Help

=l
;@m\

JDDE|§@.J|J.E‘$|nvnv|%E A8 LI B 200% v @] Aa

-~ 10 v|BIU

== s

A

EQ3

Ct|

| FSUM{AIZT100+ L3730+ BO3 30+ BU2™ 100+ BEVY2 70+ CC3* 75+ CE3™00+ CI 3760+ CK3™
EC3*60+EM3™40))/16

+CM3Ta5+DK3E" 30+DW3 80+ DY3 80 EAZTE0+

EQ T = AN L Lu L L=
1
Combo Human_N Terrestrial Aquatic_ Combo_C

2 Comp orm _Norm Norm omp Sum

3 | 47.3706259 0.5883 0.6319 0.1793 0.9173 232
4  36.0854857 0.4294 0.3285 0.1214 0.2854 116
5 37.5220759 0.4866 0.2210 0.6556 0.3752 174
6 36.8422768 0.0758 0.9358 0.6759 0.3315 202
7/ | 29.6353783 0.0584 0.3370 0.0462 0.0461 49
8 32.6023155 0.5780 0.5403 0.0774 0.1210 132
9 23.6360657 0.4895 0.2373 0.0165 0.0032 75
10 43.0439116 0.3091 0.4676 0.4305 0.7383 195
11 42.0323518 0.3052 0.2067 0.6774 0.6783 187
12 40.6357452 0.0332 0.0847 0.2162 0.5875 92
13 31.0263813 0.4864 0.1293 0.0968 0.0745 79
14 42.1535847 0.2944 0.7615 0.5169 0.6858 226
15 34.0603623 0.7520 0.7700 0.3190 0.1794 202
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Using the Data
Example: Prioritization model

> Determine what information IS most/least
Important; positive or hegative relationships

o« How should one piece of information be weighted
compared to another?

o Should high values receive high or low scores?

> Determine scoring/ranking system and calculate

o« Normal distribution of values for each watershed
Scores out of 100

> Sum all scores for each variable to come up with
a final composite score for each watershed

> Review, adjust, and finalize watershed rankings
Within each scenario n
22000




4 Microsoft Excel - LaMoine_prioritize_xls

J@ File Edit “iew Insert Format Tools Data Window Help

=l
ETE

DRy (2@ - &= a2l 2| @d 100 @, A ~0vB7Uu|l===E8 %, 9%
K16 ~| = | 75.7726089261259
A B C D E F = H J K
YWy ater
Ciuality Erosion
2 [HUC 12 Protect and Rec |Tier Rank Restore Tier Rank Restore Tier Rank restore Tier Rank
3 | 71300030701 88 56 232 22 109 24 76 15
4 | 71300030702 116 45 116 53 54 47 78 14
5 |71300030703 174 33 174 37 103 29 93 3 3
6 | 71300030902 132 41 202 30 130 13 39 5]
¥ | 71300030803 256 22 49 52 59 50 55 30
8 | 71300030904 291 11 132 49 51 49 56 29
9 | 71300030905 337 3 3 75 59 16 51 19 51
10 | 71300031001 107 49 1895 31 112 23 34 42
11 | 71300031002 258 21 187 34 81 40 25 45
12 | 71300031003 220 27 92 56 54 45 32 44
13 | 71300031004 278 16 79 58 g 52 31 45
14 | 71300031101 168 36 226 24 92 36 88 7
15 | 71300031102 2685 15 202 29 115 22 73 22
16 | 71300100101 a4 54 265 16 84 38 76 19
17 | 71300100102 103 51 252 18 125 16 58 26
18 | 71300100103 104 50 267 15 95 34 80 11
19 | 71300100104 197 30 156 40 41 57 27 45
20 | 71300100201 107 45 207 25 120 19 74 20
21 71300100202 899 53 212 26 101 30 54 25
22 71300100203 99 52 244 20 107 26 59 24
23 | 71300100204 74 58 272 12 52 39 85 8
24 171300100205 55 50 203 10 1432 g 84 9
25 | 71300100206 110 46 205 7 128 15 73 23
26 | 71300100301 47 52 305 5 160 5 I 15
27 71300100302 80 a7 243 3 3 160 5 92 4
28 | 71300100303 52 51 341 4 191 2 2 a7 2 2
29 | 71300100304 169 35 187 33 116 21 32
30 | 71300100305 166 37 269 14 140 11 74
31 | 71300100306 310 8 154 43 122 17 17
32 | 71300100401 135 40 224 25 79 43 53
33 | 71300100402 165 38 247 19 106 27 39
34 | 71300100501 121 44 350 2 2 199 1 1 78
35 | 71300100502 236 25 208 27 109 25 5
36 1 71300100801 125 47 357 1 1 185 4 Qg 1 J_‘
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Next Steps

> Collect missing data in prioritized watersheds

o Information that cannot be extrapolated or gathered
from existing data layers (IE location and rates of
gully erosion)

> Adjust prioritization moedel Ifi desired

> Compute load reductions for BMP’s In selected
watersheds

« |IEPA load reduction spreadsheets, RUSLE soll loss
equation, and ether modeling programs




| & la Y

% E3 B T 0 OE A 54 &) |l 4 100% ¥ 12) || Arial

H76 j

=]
A B

C D E F | H |

Before After Before After
RUSLE Treatment Treatment Treatment Treatment
Rainfall-Runoff Erosivity Factor (R) 120 120
Soil Eradibility Factor (K) 0.35 0.35
Length-Slope Factor (LS) 0.44 0.44
Cover Management Factor (C) 0.7 05
Support Practice Factor (P) 0.775 0.11
Fredicted Ayvg Annual Soil Loss (tonfacrefyear) 0.00 0.00 10.03 1.02

Example

Contributing Area [acres) | | 14 |

The paortion of the treated field which contributes eroded sail to the waterbody. The contributing area is defined by the

runoff flowpath and by topography and may differ in size from the actual treated field.

Please select a gross soil texture;

1 Clay (clay, clay loam, and silt clay)

@ i Peat

o Sl (silt, silty clay loam, loam, and silt loam)
1 Zand (sand, sandy clay, sandy clay loam, sandy loam, and loamy sand)

Estimated Load Reductions for Agricultural Field Practices

Treated Example
Sediment Load Reduction (ton/year) #DW/0I B85
Phosphorus Load Reduction {Ibfyear) #DV/0 100
Mitrogen Load Reduction {Ib/yr) #DV/0 200

Estimated Additional Load Reductions through Filter Strips

Filter Strips Example
Sediment Load Reduction (ton/year) #DV/0 3]
Phosphorus Load Reduction {Ibfyear) #DV/0 14
Mitrogen Load Reduction {Ib/yr) #DV/0 27
Total Estimated Load Reductions
Total Example
Sediment Load Reduction (ton/year) #DV/0 92
Phosphorus Load Reduction {Ibfyear) #DV/0 114
Mitrogen Load Reduction (Ib/yr) #DW/0I 227

b [ M Instructions 4 Gully Stablization / Bank Stablization %, Aq Fields & Filter Strips

FondsBWASCOE / Urban Runoff /

[ <]




Next Steps

> Focus future activities in selected
watersheds and apply for grants —
IMPLEMENT!

o ‘restore 1000 ft of riparian zone”

» Protect 10,000ac of high guality habitat”




Sheet and RIll Erosion

Prediction Model

> Method for ESTIMATING erosion potential within
a large watershed with limited staff and
rlesources

o Not exact but a good planning tool

> RUSLE Soll loss eguation : E=ERKLSCP

« E = average soll loss
o R = Rainfall intensity factor
K = Soll erodability factor
LS = LLength slope factor
C = Cover factor
P’ = prevention practice facton




Sheet and Rill Erosion
Prediction Model: Steps

> Acguire digital solils (1:24,000 scale preferred)

> Begin to select appropriate solls and necessary
VE[ES
o Interview local SWCD/NRCS soil specialists to

determine what soils are contributing sheet and rill
erosion In their area, what are appropriate C and P
factors

> Clean up digital soils
o Select out “eroding” solls (ie B slepes or greater)

o Clip out areas with existing vegetation or “sinks” for
erosion

» Apply K, P, C, and R values to selectedi soils 6‘60




Sheet and RIll Erosion

Prediction Model: Steps

> Compute LS factor
« Run AML on Digital Elevation Model
« Utilize NRCS planning LS factors by soll type

> Convert each equation component to a separate

GRID file

> Multiply eachi grid file together and run statistics
to sum values for your planning area

> Apply sediment delivery ratio and re-calculate

> Make pretty maps and get ready for some goeod
and bad feedback
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Sheet and RIll Erosion

Prediction Model: Steps

> Compute LS factor
« Run AML on Digital Elevation Model
« Utilize NRCS planning LS factors by soll type

> Convert each equation component to a separate

GRID file

> Multiply eachi grid file together and run statistics
to sum values for your planning area

> Apply sediment delivery ratio and re-calculate

> Make pretty maps and get ready for some goeod
and bad feedback
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Questions / Comments?

7‘,'_:,-" L ‘ v ""_1 .
} " . After only 1 mont
V /7 = working with GIS




