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Mendocino Area Highway Project Least Cost Model

1. Add Land Cover and Slope Class Layers
2. Assign Friction Values to Layers

3. Overlay Layers

Mendocinclandoo ver 5; assign /—} MendocinoLandcoye

]_7/ 4. Run a Friction Surface

overlay /—|_’

MenocinoLandCove — MendaSlapeClazs SlopeClassLancove 7}[ cost 5. Run a least-coast
pathway
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Before building the model the land cover dataset
was imported and converted from an ESRI

shapefile to an IDRISI vector dataset.

SHAPEIDR - Shapefile / Idrisi conversion o @ (3]

{o Shapefile to [drisi
" |drizi to Shapefile

Input Shapefile : Mendacinolcover.shp

Dutput |drisi wector file : FAGEDGEIShclassProfusfs\DEMRY .
Reference system : JTK-10M.REF =
Reference units ; meters j

Urit digtance : 1.0

Title : Mendocinolandcaver

Q. Cloze Help




Mendocino Area Land Cover
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Before building the Least Cost Model the Digital
Elevation Model (DEM) was converted to an
ASCI| text file using ArcGIS software and then
imported into an IDRISI raster format.

ArcRaster - ArcInfo Raster Exchange Format E [=] @

{ " Idrisi to &rclnfo raster binany format
£ Idrigi to Arclnfo raster ASCI format
(" Arclnfo raster binary farmat to | drisi
(* Arclnfo raster ASCI format to | drizi

[rpt file: rd vl 23kt

Dutput file: FAGEOGEIE M classProfusfz"DEMBY __.

| Corwvert output file from real to integer

...................................................................................................................




Mendocino Area Highway Project DEM




Once the Digital Elevation Model (DEM) was imported into
an IDRISI raster format, a surface analysis tool was used to
calculate slope in degrees.

SURFACE - surface analysis E [=] @
Calculate:
(« Slope {* Slope and azpect
[ Azpect {° Analptical hillzhading
Input elevation rodel: kM endacinaDE K
Output slope image: F\GEOGE95,clazsProjwsis\DEMRNDE .
Calculate zlopesz in:
(* degrees (" percent
Slope image title: tendocinaSlope

Q. Cloge Help




Mendocino Area Slope




The slope output raster was then
reclassified to five slope classes.

FRECLASS - image classification / reclassification EI =1 @
Type af file to reclass Clas=sification type
* lmage f zer-defined reclazs
" “ectar
° Attribute values file © Egqualinterval reclass
Ihput file : |I‘--1-3r'u:h:u:ir'u:-5h:||:ie
CDutput file : |FZ"-.GEDG555"-.D|-E|33Pfl:li"-.u3|:3"-.|:'EMH"-.DE

R eclazs parameters

Assign a new walue aof Tao all walues from T o just lezs than -

0 5

2 5 10

3 10 15

4 15 20 -
== RLCL Ffile... Sawve asz HCL Ffile... | Femowve line Clear grid

Output documentation. ..

ok Close | Help




Mendocino Area Slope Classes




Assigning Attribute Variables for Land Cover

Cover Type Cover Type ID |Friction Value
1 2

Mixed Evergreen —

Rhododendron

Blue Oak — Digger Pine 2 4
Chaparral 3 5
Coast Range Montane 4 4
Tule Marsh 5 6

California Prairie 6 4

Lake 7 99




Assigning Attribute Variables for Slope Class

Slope (degrees) |Slope Class
1 1

0-5




Slope Class Friction Value + Land Cover Class
Friction Value




Overlay “Discrete Cost Surfaces”

4 4 4 99 99
5 99 99
LAND 5 3 3
COVER
5 5 3 3 3
VALUE 5 5 5 100 100
5 5 3 3 3 7 7 6 100 | 100
+ = 7 8 7 4 4
10 9 6 7 5
1 1 1 1 1 10 8 6 7 6
SLOPE 3 3 1 1 1
CLASS . . , . .
VALUE
5 4 3 4 2
5 3 3 4 3




Cumulative Cost Surface




Optimal Route - Least Cost Path
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Algorithm underlying ‘least-cost’ modeling

N =N+ (r; +r,,)2
or
Ni =N +2%%0.5 * (v, +ry,,)/2

N. = accumulated cost in cell 1
r. = resistance value in cell I

1: source cell

1+]1: target cell




Discrete Cost Surface
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Cumulative Cost Surface
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Model Produced Least Cost Route of Mendocino
Area New Highway Project
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Mendocino Area Highway Alternatives A and B
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ME‘tEtE

20125




Data Sources

http://edcsns17.cr.usgs.gov/NewEarthExplorer/

U.S. Geologic Survey - DEM (n39w123.bil)

http://atlas.ca.gov/download.html#/casil/inlandWaters

U.S. Bureau of Reclamation MPGIS Service Center — hydrologicfeatures (streams)

http://atlas.ca.gov/download.html#/casil/transportation

U.S. Census Bureau — TIGER_MRoads

http://www.atlas.ca.gov/download.html#/casil/imageryBaseMapsLandCover/landCover

U.S. Bureau of Reclamation MPGIS Service Center — Veg1976Kuc (1996 edition)
Kuchler Land Cover Layer (U.S. Bureau of Reclamation MPGIS Service Center — 1996)

Environmental Systems Research Institute (ESRI) 2000-11-01, vector digital data: United States.


http://edcsns17.cr.usgs.gov/NewEarthExplorer/
http://atlas.ca.gov/download.html
http://atlas.ca.gov/download.html
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