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Sustainable Land
Development Suitability
Analysis

suit-a-bil-i-ty A measure of the relative usefulness of a land unit fc
some given purpose.
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Introduction

The purpose of a land use suitability analysis is to provide a rational, systematidayuikntifying those areas which are

more suitable for development, and idéfying those areas which should be maintained for rural or agricultural uses, or
protected as conservation areas. The suitability analysis is created using geographic information systems (GIS) data, which
is data that is registered to a coordinate syste The fact that the data sets are registered to a coordinate system makes is
possible to add up the values of the input data sets, to create an overall score that indicates the degree of development
suitability at every point on the map within the studyea (which in this case, is Santa Fe County).

A development suitability map is only one of many factors that are used in the preparation of a land use plan. A final land
use plan generally cannot be simply generated directly from a suitability mapugilthit is possible to generate a
conceptuallevel map showing where development should occur from a suitability map (this has been done in the section
that shows alternative future development scenarios for the County).

A suitability analysis is prepatdy first identifying those available GIS data sets which contain factors that are relevant to
land development suitability. The source GIS data generally needs to first be processeddoged)eso that the coding of
data reflects the suitability \rae that is attributed to information in the data set. In this exercise, all input datasets were
asSid G2 I t26 6mM0OT Y2RSNIGS oO0HUO 2NJ KAIK o600 adzidloAftAdGe

It is easier to conceptualize a ®bility analysis by first grouping and summing the suitability factors into broad categories.
10 broad categories were used:

e Identify land suitable for crops

e Identify grazing land/ranches

e Identify sensitive native plant and animal species habitat areas

o |dentify lands sensitive to surface and ground water vulnerability
e Identify lands with important physical characteristics

¢ Identify lands suitable for resource based recreation

o Identify areas of cultural, historical and archaeological importance
e Identify lands with priority scenic value

¢ Identify land suitable for commercial and residential development
e Identify land use compatibility

It should be noted that a number of factors were not used due to lack of geographical completeness. Because of this, there
aregaps in the factor numbering systerhe following is required to utilize or modify the model:

e Requires ArcGIS 9.3 with Spatial Analyst.
e NAD_1983 StatePlane_New_Mexico_Central_FIPS 3002nHstbe set as the projection for all factors.

The variousuitability factors were weighted first, before summing the values, by applying multipliers that reflect
judgments regarding the relative importance of these factors. A total ofdiffirt suitability factors were used to create

the development suitabily map for Santa Fe County. The source and content of these input data sets, and their relevance
to land development suitability, is described in the following sections.
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Suitability Analysis Factors and Weighting

Volume II: Sustainable Land Development Suitability Analysis

Factor ' Percen of
Number Factor Name Weight Totgl
Weight
'(:;?gLoprl Identify lands suitable for crops
1.1 Identify soils most suitable for irrigated crops 1 1.7%
1.2 Identify soils most suitable for loimtensity livestock Range Production 1 1.7%
13 Ideptify current areas of irrigated crops (Traditional Irrigated Valley, Mod 1 1.7%
AgriculturalAreas)
14 Precipitation 1 1.7%
2?3;052 Identify farms / ranches to be protected
2.1 Identify farms / ranches production 1 1.7%
2?220;3 Identify lands suitable for protecting native plant and animal species
3.1 Identify lands with high amphibian species richness 1 1.7%
3.2 Identify lands with high reptilian species richness 1 1.7%
3.3 Identify lands with high bird species richness 1 1.7%
3.4 Identify lands with high mammal species richness 1 1.7%
3.5 Identify lands with undisturbed natural grasslands 1 1.7%
3.6 Identify lands with undisturbed Pineduniper Woodlands 1 1.7%
3.7 Identify lands with undisturbed forested areas 1 1.7%
3.8 Focal Species Richness 1 1.7%
gar\ghopr 4 Identify lands suitable for protecting surface and groundwater quality
4.1 Identify lands proximal to natural springs 1 1.7%
4.2 Identify lands proximal permanent water bodies 1 1.7%
4.3 Identify lands proximal drainage buffers 1 1.7%
4.4 NM GAP Wetlands and Riparian areas 1 1.7%
4.5 D.R.A.S.T.I.C. Model 1 1.7%
4.7 Identify lands near existing domestic water wells 1 1.7%
4.8 Arsenic Contamination 1 1.7%
4.9 Water Fair Data 1 1.7%
(Z?SLOFIS Identify lands with important physical characteristics
51 Identify lands within the 10@ear floodplain 1 1.7%
5.2 Identify steep slopes 1 1.7%
5.4 Identify lands prone to fire (Fire Hazard) 1 1.7%
5.6 Identify lands with septic limitations 1 1.7%
5.7 Identify soils with high erodability 1 1.7%
5.8 Identify landslide hazards 1 1.7%
5.9 Earthquake Risk 1 1.7%
Factor . . .
Group6 Identify lands suitable for resource based recreation
Sustainable Land Development Plan
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6.1 Identify existing and potential trail corridors 1 1.7%
6.2 Identify existing resourcbased parks and recreation (community parks) | 1 1.7%
2?33057 Identify areas of cultural, historical and archaeological importance

Identify lands proximal to recorded archaeological, historical, and
71 paleontological sites pf demonstrgted or poten.tial significance , Id.entify 1 1.7%

lands proximal to major Pr€olumbian pueblo sites and zones of high

archaeological or paleontological potential
7.4 Proximity to National Register of Historical Places 1 1.7%
E?SLOFIS Identify lands with scenic value
8.1 Identify scenic highways and railroads 1 1.7%
83 Identify Ianqls withirDelphibased scenic landmarks, outcrops, peaks, gaf 1 1.7%

and geologic features (GWCI)
8.4 Combined Scenic Qualiyisual Resources Inventory Analysis) 1 1.7%
(F;?gtoprg Identify lands suitable for development
9.1 Identify soils suitable for development (dwellings without basements) 1 1.7%
9.2 Identify lands proximal to community / public water system 1 1.7%
9.3 Identify lands proximal to community / public wastewater system 1 1.7%
9.4 Identify lands proximal to paved highway interchanges 1 1.7%
9.5 Identify lands proximal to paved roadway 1 1.7%
9.6 Identify lands proximal to fire station 1 1.7%
9.7 Identify lands proximal to public or private primary or secondary school | 1 1.7%
9.8 Identify lands proximal to health care facilities 1 1.7%
9.9 Hydrologic Zones (Groundwater Availability) 1 1.7%
9.10 Proximity to Rail Runner Stops 1 1.7%
9.11 Proximity to Commuter Bus Routes 1 1.7%
9.12 Proximity to major norinterstate roads 1 1.7%
9.13 Proximity to local roads as defined by staff 1 1.7%
9.14 Groundwater Storage (Water Budget) 1 1.7%
g?gtjoprlo Identify land use compatibility
10.1 Identify lands proximal to designatemnservationareas and open space | 1 1.7%
10.2 Identify lands proximal to areas of anticipated annexation 1 1.7%
10.3 Identify lands proximal to areas designatasi future growth areas 1 1.7%
10.5 Identify lands proximal to existing residential uses (structures)dmuiches | 1 1.7%
10.6 Identify lands proximal to existing neesidential uses (structures) busines| 1 1.7%
10.7 Value of Land Improvements 1 1.7%
10.8 Parcel Density 1 1.7%
10.9 Identify lands proximal to areas of dense population 1 1.7%
10.10 Identify Areas of JobBsHousing Proximity 1 1.7%
10.12 Proximity to Municipal Boundaries 1 1.7%
Total 58 100%
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DRAFT Composite Sustainable Land Development Suitability Map
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Factor 1.1 Irrigated Soil Capability
.\Suitability ModelsFactor§Factor_01lFactor_01 Olirrigated ca
pability _class.shp

Sourced LNNA I+ GSR /LI oAtAGe /1 a
Resources Conservation Service soils data viewer and the
6soilmu_a_nm687.shp & K|l LISFAE S I aKl L
irrigated capability class attribute was exported from the data laye
created with the soils data viewer.

Description:Land capability classification shows, in general, the
suitability of soils focommon speciesf field crops. Crops that
require special management are excluded. The soils are grouped
according to their limitations for field crops, the risk of damage if
they are used for crops, and the way they respond to managemet
The criteria used in grouping the soils do not include major and
generally expensive landforming that would change slope, depth,
other characteristics of the soils, nor do they include passbut
unlikely major reclamation projectsThere is relatively very little
land suitable for crops within the County. The National Forest Lal
and other Federally Protected lands were not rated within the soll
database and therefore are considereddeauitable for
dewelopment as well as class 2 soils in the southern portion of the
County. The remainder of the County has severe limitations for
crops.

Online linkage http://www.ftw.nrcs.usda.gov/ssur_data.html

Point of ContacttJSDANatural Resource Conservation Service

Abstract Ths data depictshe estimated average yields per acre that can be expefrtad selected irrigated crops under a
high level of management. In any given year, yields may be higher or lower than those indicated bevaus¢iais to
the soils and to the crops grown, that gegdality irrigation water is uniformly applied ageded,and that tillage is kept to

a minimum.

RelevanceAreas of high agriculture capability for soils are the areas where agriculture candigorofitably pursued.
Development tendso fragment the agricultural landscape, which interferes with the economic viability of agriculture, and

creates urbarrural land use conflicts.
Entity and Attribute Information
Soil Classification

e Class 1 soilsave few limitations that restrict their use.

e Class 2 soils have moderate limitations that reduce the choice of plants or that require moderate conservation

practices.

Sustainable Land Development Plan

Volume 11| 5



Public Review Draft 10.1.09 Volume II: Sustainable Land Development Suitability Analysis
Not for Quotation or Attribution

e Class 3 soils have severe limitations that reduce the choice of plants or that reped@ialssonservation practices,
or both.

e Class 4 soils have very severe limitations that reduce the choice of plants or that require very careful management,
or both.

e Class 5 soils are subject to little or no erosion but have other limitations, impracticahove, that restrict their
use mainly to pasture, rangeland, forestland, or wildlife habitat.

e Class 6 soils have severe limitations that make them generally unsuitable for cultivation and that restrict their use
mainly to pasture, rangeland, forestlandr wildlife habitat.

e Class 7 soils have very severe limitations that make them unsuitable for cultivation and that restrict their use
mainly to grazing, forestland, or wildlife habitat.

e Class 8 soils and miscellaneous areas have limitations that prezdud®ercial plant production and that restrict
their use to recreational purposes, wildlife habitat, watershed, or esthetic purposes.

Reclassify

Resulting Raster File
.\Suitability_ModelsLDS*Output\factor_01_01

Sustainable Land Development Plan Volume 11| 6
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Factor 1.2 Range Productivity of Soils
.\Suitability ModelsFactor§Factor_01Factor_01 O%ange prod
uction.shp

Sourceawlk y3S t NBERdzOGA2Y 6b2NXI f
Resources Conservation Service soils data viewer and the
ésoilmu_a_nm687.shp & K|l LISFA L S | @of L.
irrigated capability class attribute was exported from the data laye
created with the soils data viewer.

DescriptionTotal range production is the amount of vegetation tha
can be expected to grow annually in a well managed area that is
supporting tke potential natural plant community. It includes all
vegetation, whether or not it is palatable to grazing animals. It
includes the current year's growth of leaves, twigs, and fruits of
woody plants. It does not include the increase in stem diameter of
trees and shrubs. It is expressed in pounds per acre -afrgir
vegetation. In a normal year, growing conditions are about averag
Yields are adjusted to a common percent ofdrly moisture

content. LowSuitabilityareashavea high production value, while
High Suitabilityareas havea low production value.

Online linkagehttp://www.ftw.nrcs.usda.gov/ssur_data.html
Point of ContactySDA Natural Resources Conservation Service

Abstract This data depicts thamount of vegetation that can be

expected togrow annually in a well managed area that is supportir

the potential natural plant communityAll vegetation is included,

andis expressed in pounds per acre ofdiy vegetation. In a

normal year, growing conditions are about average. Yields are adjtista common percent of adry moisture content
This data presents regions which will likely produce higher yields of vegetation in order to serve as feed for grazing
livestock.

Relevance Areas of high capability of soils for grazimg the areas where ranching ampasture uses can be most
profitably pursued. Development tends to fragment the agricultural landscape of these areas, which interferes with the
economic viability of these areas for ranching or pasture, and creates witlvahland use conflicts.

Sustainable Land Development Plan Volume || 7
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Resulting Raster File
.\Suitability ModelsLDSXOutput\factor 01 02

Sustainable Land Development Plan Volume 11| 8
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Factor 1.3 Current areas of Irrigated Crops
.\Suitability ModelgFactor§Factor_OlFactor_01_08BlIcharact _i

.\Suitability ModelsFactor§Factor_OlFactor 01 _O08mveggrd

Source! NBl & ARSYGAFASR a da¢NIRA

dcharact ¢ NJ & (i S NhisRd the Hataih&tiistnapped as

GCNF RAGAZ2Y I & GINARE I .dlStHscapp CrectSre ‘
¢teLISa¢é Ay GKS R20dzySyid a{tyidl
LY@Syi2NE g !yltearaée AeaSardy

ARSYGATASR Ia daz2RSNY IchaddE 3

rasterdataset. ¢ KA & A& GKS RFEGE GKI G

Irrigall SR | ANAOIdA G{dzNBEt [AyipR A& OF LIS /

Ay GKS R20dzySyid a{lyidl CS [/ 2dz

lylrfearaéd o05Sardy 22N akKz2LlE L

wkidAy3a 2F ANNR Iimie§gre OMIR A4 $ NIYRI
produced as apartofthe b S aSEAO2 DI LI !yl
prepared by the New Mexico Fish and Wildlife Research Unit at
New Mexico State University (1996Areas within 500 feet of
irrigated crop land is determined to be least suitable for
development while areas outside 1,008et were determined to be
most suitable for development.

DescriptionDesign Workshop in 1995 took an inventory of irrigate

land using local knowledge and aerial photography. This data wa

merged with the New Mexico GAP (1996) dataset which contains

areas of irrigated crop land as well. GAP data was also based ug

aerial/satellite imagery:High Constraints" are areas withi®0feet

of irrigated cropsModerate areas are withiB00feet and 1,000

feet from irrigated crops"Low Constraints” are ga¢er than 1,000 feetfrom naturalsprings and are most suitable for
development.

Online linkage Hardcopy http://gapanalysis.nbii.gov/portal/server.pt

Point of Contact: Santa Fe County Land Use Dept
102 Grant Avenue
Santa Fe, NM 87502276

NM Cooperative Fish and Wildlife Research Unit, New Mexico State University,
LasCruces

Relevane: These are areas in the northern and central portions of the County where traditional irrigated agriculture (using
acequias) is cuently beingpursuedwhile areas in the southern portions of the County where modern irrigated agriculture
(using pivot irrigation) is currently being pursue®evelopment tends to fragment the agricultural landscape, which
interferes with the economic viability of agricute, and creates urbarural land use conflicts.

Sustainable Land Development Plan Volume 11| 9
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@ =
Attributes
. e

Atributes (2)

Resulting Raster File
.\Suitability_ModelsLDSXOutput\factor_01_@

eEeHeE
) s @
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Factor 1.4 Precipitation Patterns ;
.\Suitability Modelg~actor§Factor_OlFactor_01_O¥prism ;l

r;
e

Source¢ KS | GGNROdzGS awly3aSé Ay (GKS . YoaKk

from the New Mexico Resource Geographic Information System at the ,

University of New MexicoAverage Annual Precipitation, 1961990

(vectorg]. The original source of this data is tRational Climatic Data

Center(1997). ¢ KS RIGF Ay GKS awly3asSésg ¥, 1S Iy

precipitation as inches per year.

Description: This map layer shows polygons of average annual
precipitation in the contiguous United States, for the climatologiealod
1971-2000. Parameteelevation Regressions on Independent Slopes i
Model (PRISM) derived raster data is the underlying data set from whic
the polygons and vectors were created. PRISM is an analytical model 1
uses point data and a digital elevati model (DEM) to generate gridded
estimates of annual, monthly and evebased climatic parametersSanta
Fe County ranges from 27 inches toc@mtimetersper year over the
timeframe provided by the databasés|S software using theatural
breaksmethod was utilized to separate the dataset into three classes:
mostsuitability is between 27 andi2 centimeters, moderate suitability is
between 42 and 67 centimeterd.owsuitability is over 68 centimeters.

Online linkage http://www.prism.oregonstate.edu/

Point of Contact: Oregon State University, Strand Ag Hall R
326, Spatial Climate Analysis Service
Corvallis OR 97332209

Abstract: PRISM is an analytical model that uses point data and a digital elevation model (DEM) to generate gridded
estimates & monthly and annual precipitation (as well as other climatic parameters). PRISM is well suited to regions with
mountainous terrain, because it incorporates a conceptual framework that addresses the spatial scale and pattern of
orographic precipitation. Rcipitation was modeled monthly. For this application, PRISM was parameterized to use existing
1971-2000 mean monthly precipitation grids as the predictor grids in the interpolation. The PRISM weighting functions for
distance, "elevation" (now the 1972000 climatology), topographic facet, atmospheric layer, orographic effectiveness, and
coastal proximity were all retained. This allowed observed deviations from normal to be interpolated with sensitivity to
physiographic factors. An annual grid was produlsgdumming the monthly grids.

Relevance Development increases the rate and volume of runoff, which decreases the ability of soils to hold and slowly
release water from precipitation, and decreases water quality downstream from the development sittn diltation and
other contaminants in runoff. The areas of highest precipitation irt&gke County are generally located in National
Forests, howevedevelopment throughout the County impacts erosion and drainage patterns

Sustainable Land Development Plan Volume Il 11
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@a9)

®

Resulting Raster File
.\Suitability ModelsLDS*Output\factor_ 01_@i
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Factor 2.1 Ranch Activity
.\Suitability ModelsFactor§Factor_OXFactor_02_@\probable_sf
co_grazing_lands.shp

SourceSanta Fe Couni@lS department, Assessor Office and
Planning Staff.

DescriptionRanch sizes are commonly used in Land Evaluation a :
Site Assessment (LESA) for agricultural assessment. Ranch local =
were identified by Santa Fe County staff and GIS software was us

to calculate ranch size¥digh Constraints” are areas withomirrent

ranch activity Moderate areas are withione quarter mile from a

ranch "Low Constraints" are greaténan one quarter mile frona

ranchand are most suitable fatevelopment.

Online linkageNone

Paint of Contact: Santa Fe County Land Use Dept
102Grant Ave
Santa Fe County, NM 87501

Abstrect: This dataset was created by the Santa Fe County GIS
department and depicts ranches and ranch activity within the
county. The data was derived by selecting large parcels, and the
manually classifying the pagls as ranch activity based on staff
knowledge as well as from public input in tBbarretteprocess.

RelevanceRanch size and agricultural use classifications are
commonly used in site assessments in order to preserve existing
agribusiness economy amatevent an encroachment on the land from future development.

Entity and Attribute Information

e Account Number: Account number associated with leased land.

e Locate Zip: Zip code where ranch is located.

e Owner Name: Owner name

e Owner_Addl: Owner address

e Owner Add2: Owner second line of address

e Owner_City: Owner city

e Own_State: Owner State

e Mail_Zip: Owner zip

e Legall: Legal address

e Legal2: Second line of legal address

e Activity:
o Current: Current ranching taking place
o None: No current ranching taking place

e Acres: Size of ranch in acres

Sustainable Land Development Plan Volume Il 13
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Output
direction
raster (26)

iy
Distance (26)

Resulting Raster File:

.\Suitability_ModelsLDS*Output\factor_02_01

Sustainable Land Development Plan
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Factor 3.1 Amphibian Richness
.\Suitability Moded\Factor§Factor_O3Factor_03_0%amphbrch

SourceRating of overall amphibian species richngssmber of
aLISOASEA0 Ay GKS a20NIf NOKé NI
GKS abS¢6 aSEAO2 DILI !'ylfeara
Mexico Fish and Wildlife Research Unit at New Mexico State
University (1996).

DescriptionGAP provides an assessmefthe conservation

status of native vertebrate species and natural land cover types.
different reptilian species were considered in GAP's reptilian
richness dataset. "Low Constraints” are areas where few types ¢
reptilian species are predicted to becated, while "High
Constraints" represents an abundance of species types. Areas ¢
"Low Constraints" are therefore preferred for development
purposes, as the impact of such activities will be minimized in
these areas.

Online linkage
http://fws nmcfwru.rmsu.edu/fwscoop/default.ntm

Point of Contact: New Mexico Cooperative Fish and
Wildlife Research Unit
New Mexico State University (Knox
Hall)
P.O. Box 30003, Dept. 4901
Las Cruces, NM 88003

Volume II: Sustainable Land Development Suitability Analysis

Abstract:Thisraster coverage displays amphibian species richness across the New Mexico landscape basedAin NM

distribution predictions for 26 species. A richness value is assigned to each 1 ha grid cell.

Relevanceland development tends to destroy and fragmeuildlife habitat, which decreases the viability of wildlife
populations, and increases the likelihood of species extinctions. Land development is also associated with higaed noise
other pollutionlevels, which disturbs wildlife, harassment of wildlfe pets, higher levels of road kills, and conflicts

between humans and predators.

@ : @
Slice 1 ;

Resulting Raster FiletSuitability_ModelsLDSAOutput\factor_03_01

Sustainable Land Development Plan
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Factor 3.2 Reptilian Richness
.\Suitability Modelg~actor§Factor_03Factor_03_@\rptilrch

SourceRating of overall reptilian species richness (number of
aLISOASEA0 Ay GKS a20NIf NOKé NI
6bS¢s aSEAO2 DILI lylLfeara tNee
Fish and Wildlife Research Unit at New Mexico State University
(1996).

DescriptionGAP provides an assessment of the conservation stat
of nativereptilian species and natural land cover typég.different
reptilian species were considered in GARSptilian richness

dataset. "Low Constraints” are those areas wehfawreptilian
species are predicted to be located, while "High Constraints”
represents an abundance of species types. Areas of Low Constra
are therefore preferred for development purposes, as the impact «
such activities will be minimized in theseeas.

Online linkage http://fws -
nmcfwru.nmsu.edu/fwscoop/default.htm

Point of Contact: New Mexico Cooperative Fish and
Wildlife Research Unit
New Mexico State University (Knox
Hall)
P.O. Box 30003, Dept. 4901
Las Cruces, NM 88003

Abstract This raste coverage displays reptile species richness across the New Mexico landscape basedGéiPNM

distribution predictions for 96 species. A richness value is assigned to each 1 ha grid cell.

Relevance Land development tends to destroy and fragment wildfibitat, which decreases the viability of wildlife
populations, and increases the likelihood of species extinctions. Land development is also associated with higher noise
levels, which disturbs wildlife, harassment of wildlife by pets, higher levetsadfkills, and conflicts between humans and

predators.

.f, Sicf @ /1\
i

Resulting Raster File:
.\Suitability ModelsLDS*Output\factor_03_02
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Factor 3.3 Bird Richness
.\Suitability ModelgFactor§Factor_03Factor_03_G\birdrch

SourceRating of overall birdpecies richness (humber of species)
AY GKS a2@NIf NOKé NI adSNI RFGLI
aSEAO2 DILI !'ylfeara tNr2SOG¢
Wildlife Research Unit at New Mexico State University (1996).

DescriptionGAP providesraassessment of the conservation status

of nativebird species and natural land cover typ824 different
bird species were considered in GABiE richness dataset. "Low
Constraints" are areas where fdvird species are predicted to be
located, while "Hgh Constraints" are locations of a predicted
abundance of species types. Areas of "Low Constraints" are
therefore preferred for development purposes, as the impact of
such activities will be minimized in these areas.

Online linkage http://fws -
nmcfwru.nnsu.edu/fwscoop/default.htm

Point of Contact: New Mexico Cooperative Fish and
Wildlife Research Unit
New Mexico State University (Knox
Hall)
P.O. Box 30003, Dept. 4901
Las Cruces, NM 88003

Abstract:Thisraster coverage displays species richness adhess

asi
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New Mexico landscape based on MBAP distribution predictions for year round occurrence of 324 regularly occurring bird

species. A richness value is assigned to each 1 ha grid cell.

Relevancelanddevelopment tends to destroy and fragment wildlifabitat, which decreases the viability of wildlife
populations, and increases the likelihood of species extinctions. Land development is also associated with higaed noise
pollution levels, which disturbs wildlife, harassment of wildlife by pets, hidéneels of road kills, and conflicts between

humans and predators.

. -
Slice (3)

Resulting Raster File:
.\Suitability_ModelsLDS*Output\factor_03_03
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