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Introduction

Wyoming State Forestry DivisiofWWSFD), part of the Office of State Lands and Investments, is
charged with conserving, protecting, and enhancing the forest resofikfgoming. The

Division is comprised of three ajor areasoperationsandtrust lands, fire management, and
cooperative forestry. Operations & trust lands includes the management of over 263,000 acres of
forestedState TrustLands, conservation crews, and trust land improvement. Fire Management
provides suppression and fire managemen8dhmillion acres of State Trust Laffdrest and
rangelands)helitack, and support for fire suppression in the state with a fire fabrication and
maintenance facilityas well as federal excess propdF¥EPP) This also entails offeringupport
statewide with fire training, grants, and utilizing the FEPP/FFP program to supply counties with
costeffective firefighting equipmentCooperativdorestryis responsible focommunity and

urban forestry, forest health, rural forestry assistance, best management practices (BMPs), wood
utilization, fuels managemenand forest resource planninthese cooperative programs offer
assistance for the citizens of Wyoming in many fqrimsluding technical and financjand

reaches beyond boundaries of ownership.

Wy omi ng6és f oplagan timpartansraeur the state historically and as well as today.
From providing timbers for mining and railroad ties to lumber and heakliagstands of forest

that are found around the state also provide vital habitat for wildlife and water. Muthelike

forest around the country and world, Wyoming forests face many challenges including pressure
from insects and disease, drought, aildfire. Since the 1900s, sawmills have come and gone
with upwards of 194 active mills in 1948 wader 30 more recentlBark beetles have ebbed and

flowed over the decades leaving standing dead trees that are often not utilized for forest products.

New technéogies and techniques may lead to better utilization of the forest products in the
future The WSFDutilizes a variety of toolsuch aghe Good Neighbor Authont (GNA) and

Shared Stewardshgrogramgo ensure more wkris done on the ground tmprove forest

health and management, reduce wildfire risk, and collaborate with partners across jurisdictions.

TheForestActionPlan is a guiding document intended YWSFD, conservation partners, and
those with an interest in forestry in the statee Tocumenéxamineghe most current forest
resources in the state to show trends, threats, priorities, opportuanitiestrategies. THeorest
Action Plan is a requirement for state agencies to be eligible for fedéatd and private
forestry funding via the federal Cooperative Forestry Assistance Act (Title 16 U.S. Code,
Chapter 41).

Wyoming Forest Resources

Geology and Topography

Wyoming has a land area of over 62.6 million acres (97,812 square 1Ellgtions range

from a low of 3,099 fon the Belle Fourche River in Crook County in the northeastern corner to
13,804 ft on Gannett Peak in Fremont Couifitye forested areas of Wyomiage inthe western
and central portions of thstate part oftheecoregion province referred to as the $@uh Rocky
Mountain (Bailey 1995). The Rocky Mountains are rugged glaciated mountains as high as
14,000 feet with local relief between 3,000 feet and 7,000 feet. An isolated area of forest land
exists in the northeapbrtionof thestate where ponderogine forests have found an ecological
niche in the Black Hills. This province is referred to as the Black Hills Coniferous Forest
Province(Bailey, 1995)Wy omi ngdés f orest | and often consi
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the nonforested lands ahe high plains and basirtsxamplesncludethe forests of the Big

Horn Mountains, Black Hills, Laramie Mountains, the Sierra Madre, and the Medicine Bow
Mountains.The land between the forests in Wyomingdaktween two ecoregion provinces, on
the eastrn side of the state the Great Plairizalouse Dry Steppe Province and the more central
and southwest fall into the Intermountain Sdbeisert Province (Bailey, 1995)he forests in

the northwest portion diVyoming aremore contiguousA network of riparia foress occurs

along the major river systems and tributaries providing a valuable habitat component and
interconnection between other forested areas.

Of the total land area in Wyoming, 15.6% is considered forest(&ppmtoximately 9,715,000

acre$. Of that forest land, 5% (5,381,000 acres) are timtaert, 33% (3,302,000 acres) are

reserved, and 11% (1,069,000 acres) are considered other. In addition, 7% (742,000 acres) are
considered woodland.imberlands consist of forested land thedduces or has the potential to
produce 20 cubic feet per acre per year and i
or administrative r egTirhberlandeotend to belxehRleseevatons a l . |
where moisture regimes ageeder, which is also generally correlated with federal ownership.

Other lands are considered forest land, whikincapable of producing 20 cubic feet per acre

of industrial wood under natural conditions because of adverseosititions. Woodlandare

composed of woody species that have not traditionally been usedustrybut are important

for other reasons.

Wyomingbébs mountains and hills have helped to
resources, industries, and people. Major physidgcaegions include theligh Great Plains

which isprimarily in the northeastern quarter of state,the SemiDesertregion located in

central andsouth-central Wyomingthe Southern Rockies consisting of the northwest portion of

the state, the nortbentral portion, as well ggrtsof thesoutheastern portion &/yoming and

finally, the Black Hillslocatedin the rortheastern corner difie state(Bailey, 1995Wyoming

State Forestry Division & U.S. Department of Agricultu2801) Every known type of

geological feature can be found within the boundaries of Wyoming. Forested areas are generally
associated with elevation and moisture conditions closely associated wittemaanges and

the Black Hills.

Weather and Climate

As previously notedVy o mi ngos | ands c &ddglePlainsardImaudtaisis bot h t he
areasThis topographic variation influences the weather and climatology throughout théstate.

a result, there are a variety of miaiimates within WyomingThe mountain ranges generally

are located in a northouth pattern, which isgppendicular to the weerlies Areas with a higher

elevation may have more of a swing in temperatures and precipitation in comparison to areas

with a lower elevationSubsequently, there can be a significant difference in temperature and
precipitaton patterns throughout WyongiiHanseret al., 2015).

Overall, Wyoming has a cool climate due to elevation. Areas that are 6,000 feet in elevation or
higher infrequently reach 10G-ahrenheiin the summer. The mean maximum temperature is
between 85° and 95° Rienheit, with slightly lower mean maximum temperatures going up in
elevation. As noted by the Wyoming State Climate Offitieg winters in Wyoming vary



frequently from mild to cold condition$he coldest month is January lawerall,the winters are
geneally long and cold

Wyoming experiences an array of severe and hazardous weather including blizzards, tornadoes,
flash floodsand hailstorms. Tornadoes occur less frequently in Wyoming in comparison to the
Midwest.As noted by the Wyoming State Clim#&fice, this is a result of the low population

and development, as well e vast amount of rangelandailstorms tend to bene ofthe most
damagingypes of hazardous weathroughout Wyoming, impacting crops and property
annually(Wyoming State Climate Office). Wyoming is also quite windy and during the winter
months the wind can gust over 50 mph.

The averag@nnual precipitéon ranges from 6 inches in the lowaevation regions to 95
incheswithin the higher elevation$Specifically, he mountainous regions provide a boundary
that allows moisture from the Pacific Ocean to fall on the western sidpasi(ing State

Climate Office).Areas west of the mountains including Yellowstone and Grand Teton National
Parks receive the majority of their annual precipitation in the form of sno®&ésdt. of the

mountain ranges, the climate tends to be semiarid dinémced by theContinentalDivide.

These areas are within the rain shadows of the mountain ranges and as r@cestéminimal
precipitation.In general, most of the precipitation falls from spring through early summer across
the stateTheWyoming Average Annual Precipitation (19&2D10) mapdisplays theaverage
annual precipitatiom further detail The data originated from the PRISM Climate Group at
Oregon State Universityt should be noted thatgcipitation limits the distribution of forests in
Wyoming and is a key factor limiting tree growth.
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Figure 1. Wyoming Average Annual Precipitation from 2810.




ForestCover Types

Foresttype,largely adapted frorBailey (1995)as well aswyoming State Forestry Divisicand
U.S. Department of Agricultur001), is oneindicator of forestiversityand refers to the
predominant tree species in a stand based on tree sto8kipigximately 17% (10.5 million
acres) are forest and other woodlarihe sprucdir is the most abundant forest type in
Wyoming, coverin@27.8% @.9 million acreso f WYy ostorest rid. Second, in abundance
is the lod)epole pine typavhich covers 24%2.5 million acrels Pinyon/juniper is the third
abundance forest type in Wyoming coveritiy3% @pproxmatdy 1.1 million acrey The

fourth abundant forest type is nonstodKerest land which accounts 812% (.86 million

acre$. Moreover, the ponderosa pine accounts8far (0.8 million acreysand dougladir

accounts for an addition@l75 Q.8 million acrey(DeRose et al., 2018). The remaining forested
land in Wyomingncludeswestern softwoods forest typ&hich covers 8o of the state and
hardwoods including aspen/birch and oak/hickory make up the balancéaemat 7.8

TheWyoming Forest Typenapdisplays the rajor forest typsthroughout the statend

illustrates the evident argtedictable nature of vegetation zones in relation to mountainous
topographic feature3he Wyoming Forest Type data came from the U.S. Department of
Agriculture Forest Service Rocky Matain Research Station and the base layer featuring the
topographic relief originated from the Environmental Systems Research Institute (ESRI).
Moreover, the Wyoming forest type information was adapted from the Wyoming Forest Legacy
Assessment dfeed(2009)and written by The Conservation Fund in cooperation with WSFD.
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Figure 2. Wyoming Forest Types.




Forest Ownership

In Wyoming, forest landincluding some woodlandsy predominantly administered by theSJ
Department oAAgricultureNational Forest Systeniotal Federal forest land in Wyoming is 8.1
million acres whictspecifically includes 5.8 million acres Niational Forestwhich is 586 of

the total forest landPrivately-ownedforest land encompasses in8llion acresWhile, 6%

(668,000 acregy administered by the Bureau of Land Management (BLM), and the remaining
Federal acres (1.6 million) are administered by other agencies stishMational Park Service,
Department of Defense, and Fish and Wildlife Sen8c€s (359,000 acresy owned bythe

state county, and municipajovernment

Land ownership in Wyoming isften a checkerboard pattern with consideraitiermixing of

federal state, and privatands.The pattern can complicate management and cceatkengesn
accessing land for management activitie®. example, before managiState TrustLands,

WSFD must locate the boundaries of the parcel angrseccess to the par@sd a agency or in
some instances, leave it up to the contractors to secure access to sta@ivandbat the

largest block of foresteftate TrustLand is about £00 acres out of 263,000 forested acres, that
process happensamy times each yea@ther land management agencies can face similar issues.
Many private land parcels face development/subdivision presBueee is also a lot of

ownership turnover which makes it challenging to havesistent management oveultiple

land ownershipdn order to get more forest management work done on the ground, new federal
provisions such as the Good Neighbor Authosig used as a guiding tool to increase capacity,
get more projects done across boundariesnaeetobjectives across jurisdictions.

The Wyoming Ownership of Forest Lamdapprovides spatial detail abotite land
ownershipmanagemerpatternwithin Wyoming Theownership of forest land dateas

obtained from LANDFIRE and the U.S. Department of the iot€dDOI) Geological Survey
(UsGS)and information provided for the map was
Assessment of Newdhich waswritten by The Conservation Fund in cooperation with WSFD
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Surface Management

Reserved forest land is known as land that is unavailablgood utilization through
administrative proclamation or legislation (DeRose et al., 28mples include Niinal

Forest Widerness areas as well as National Parks and Monunfgysoximately 326 of

Wy omi ngos fdesgmated aeseeveddresiland (Forest Resources of the United
States, 2017)Theresult of these designated rtimber values within the federal land
management systems is that the importance of private forest land has been elevated further.
Moreover, 3% of Wyomi n gAless, encompadsidmidlianeatesi n Wi | d
WildernessAreasmay include forest and other land cover and per the Wilderness Act of 1064;
undeveloped Federal land retaining its primeval character and influence, without permanent
improvements or human habitation, which is protected and managed to preseateral
conditions.

Unreservedorestland represest6% of the forest lands in Wyomingvhich is approximately

7.1 million acres Approximately18% (1.93 million acreshre estimated to be privdtarest
lands.Timberland is defined as fordaind that is producing or is capable of producing crops of
industrial wood and not withdrawn from timber utilization by g&tr administrative regulation
(Forest Resources of the United States, 20/§).o mi ngdés ti mber |l ands are r
acrescomposed of national forest @), private (186), other federal (%), and state (%) lands
(Forest Resources of the United States, 2007g.average net volume per acre of live trees on
unreserved timberlands in Wyoming is 1,628 cubic feet per acre.jcfPaivate lands account

for 1,034 cf/agwhile national forests account for 1,556 cf/@he average net sawtimber volume
on unreserved timberlands is 1,098 cf/ac. Private lands account for approximately 658 cf/ac of
sawtimber volumewhile national foest lands have 1,263 cf/ac of sawtimber volume. Sawlog
volume in sawtimber trees on private lands is approximately 3,365 board feet p&f.&cre
Department of Agriculture Forest Service, Forest Inventory and Analysis Program, 2020).

Timber product removals originate fragither growingstock dead treesor other norgrowing
stock sources during harvest time (DeRose et al., 201816 totaltree removals in Wyoming
equatedto 13 million cubic feet (Forest Resources of the UnBtates, 2017)The source of
trees for the timber industry has made a dramatic $tiftately owned forest land has become
critical to the survival of this industry. In 1976,%®f forest products were derived from public
lands with only 2% derived fran private landsBy the year 2000, the volume of materials
harvested in Wyoming had declined by4,&ut most significantly 7 of those materials came
from private forestsThere has also been a shift in which forest types are most important to the
timberindustry.Up until 2014, Ponderosa Pine was the domispecies composition of

Wy omi ngdés t iSimde 28014, lodgepole mne lmscceededsthe dominant species
(Mclver et al., 20@).

Privateforest ownershipimber stockingaccounts fo21% of annual gross growth, whereas
national forest timberland removals account & & gross growth (DeRose et al., 2018).
Moreover, the total volume of growing stock withAVyoming is around 8.73 million bic feet
(0.13% of thegrowing stock). Timber from private lands is an important link in the supply chain
of raw material to forest product companies in and near Wyoming. However, despite the
difficulties of contract administration and timber availabibty federal lands, all forested lands

in Wyoming are important ttheforestproduct industryand companies
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The number of Wyoming mills has declineder the yearsbut the industry has improved in
overall efficiency and ultzation. There has been @xpansion of new forest product sectors
such asiochar,cellulosic ethanol, house logs, manufactured log homes, and log furniture.
Additionally, there have been significant investments into improvements at existing sawmills
along with the additional studill in Northern Colorado that utilizes timb&om Wyoming and
using aHewSawthat allows for increased recovery from harvested trees.

While the amount of harvest from Federal land can at times be limited in reserved areas and
emphasis on netimber harest uses such as preservation. Forest Management activities often
can help conserve forest resources foldheg-term and enhance access for recreational
opportunities among other benefits. Utilizing authorities such as Categorical Exclusions and
Good Neghbor Authority (GNA) has assisted with increased forest utilizatiorfuseisl

reduction in many areas including roadless areas.

Wyomingébs forest product industry is a signif
employment picture and is inextricabligked to the forest industries of neighboring staiéet.
annual growthof softwood timbein 2017wasa declineof -157,668thousand cubic feet from all
ownershipsand hardwood timber was 1,1Removaldor all speciesvas12,983thousand

cubic feet, and mortality wa828,119%thousand cubic feeOswalt et al.2019. The Surface
Management map displays the ownership statlesnd across Wyoming. For example,
Bankhead Jondandis managed by the U.S. Forest Service and Bureharaf Management

and displayed as the color black throughout the ap.surface magement datavasadapted
from Wyomi ng 0 #\ssdsamerd af Neadiah gvaswrijten by The Conservation
Fund in cooperation with WSEt is important tonote that for the GIS analysis, roadless areas
were not considered reserved land.

10
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Figure 4. Wyoming Surface Management
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Riparian Forests
Ri parian forests are a highly \Vliadyexiatlwheee c ompon
there isanadequat@amount ofmoisture, typically along creeks, rivers, areéaswyith human
influence,alongwith irrigation ditchesThese forests can be @arrow as the shore along a river
to several miles wide most often depending upon hydrology. In higher elevation settings, they
are flanked by coniferous and aspen forests, while in lower elevations they typically border
sagebrush steppe and grasslandthatypes.

Compositionally, riparian forests vary greatly throughytomingwith elevation and
hydrologyas theprimary factors determining species occurrence and distribution. At higher
altitudes spruce, fir, alder, willoywandbirch are common compones, transitioning touglas

fir, maple, chokecherry, hawthorn, mountain ash, pamd serviceberry in lower elevation
mountain forestdn Wyoming,aspen is the most common deciduous component of upland
riparian sitesCottonwood, boxeldeandwillow predominate in the plains. Some eastern
hardwoods such as American elm, bur oak, hackpang hophornbeam at the western edge of
their ranges are significant components of riparian forests in the lower elevations of eastern
Wyoming. Nonnative species shicas Russian olive arsdltcedahave extensively invaded
some riparian aregsutcompeting native species, significantly reducing the quality of wildlife
habitat and contributing to diminishing stream flows.

Less tharonepercentof thelntermountainVest is classified as riparidorest yet an estimated

80% of wildlife depends o this limited area for food, water, shelter, and migration routes during

a portionof their life cycle Consequently, riparian habitats are biologically rich, providing the
greatest species diversity withilyoming.Just as importantly, wildlife use Wy o mi ng 0 s
riparian forests and associated riparian lands as migration corridors as these forests connect tracts
of forested lands, and the structure of these forests provides cover and shelter for virtually every
species of wildlifewithin Wyoming.

Thewi dl i fe uses of Wyomingds ri pareessentialf or est s
migration corridors, connectedth consecutiveracts of forests that provide the uninterrupted
structure, shelteand canopy cover for nearly every species of wildlife within Wyoming.

Riparian forests and associated riparian habitats are particularly important for bird species. Over
60% of the Neotopical migratory bird species in the western United States use riparian areas at
some point during the year. Breeding diversity of birds is higher in riparian habitat than all other
western habitats combinethereforeijt is critical to protecthis valuable type oflandand

consider longerm management decisions and planning.

Riparian forests and associated riparian habitats are particularly important for bird species. Over
60% of theNeotropicalmigratory bird species in the western United Statesipadan areas at

sone point during the yeaBreeding diversity of birds is higher in riparian habitat than all other
western habitats combined.

Riparian zones at the bottom ofstiaped valleys incised in bedrock gemerally stable.

However, riparian zones on the alluvial soils of broad floodplains common across Wyoming can
change rapidlyA complex and shifting mosaic develops based on spring floods that overflow
banks and relocate channd®&riodic spring floodsreate new channels and soft alluvial soils
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are eroded as the river seeks shorter passage downdbaaks.are cut on the outsidetofns
andpoint bars of sand and gravel are formed on the insides of turns, cieeatnghabitat for
thesuccessiomwf riparian forest species. Oxbows are created in former river channels, creating
wetlands and over time, fertile ground for the establishment of cottonwood and other tree
seedlingsRiparian forests also play a key role in filtering sediments and nutrienstamnty

water in the spring in alluvial zones to suststireamflowduring drier months.

Wildfire also influences riparian forest ecology, despite higher moisture conditions than other
forest typesimproved moisture conditions typically result in inged herbaceous and woody
biomassSeasonal curing of fine fuels makes wildfires common occurrences from late summer
through early spring in many riparian forest habitaétese fires are often characterized as less
intense with a corresponding reductiordestructive capacityprought and the buildup of dead
woody fuels can lead to more intense fire behavior with stand replacement capabdities.

types of fire activity should be considered typical for riparian forests though frequency rates
differ. Somespecies such as aspen are highly dependent on fire disturbance to maintain
population vigor.

Cottonwood forests provide mucteeded shelter, stock water, and shade for human settlement

and |ivestock operati ons a clHuma settlgvyent has altgréds h i g
some aspects of forest ecolo§jood control through the construction of dams and dikes has had

a significant impact on riparian forest health in many parts of the atimnwood trees need

flushing flows and the creation of ipb bars for the establishment of seedlingsttonwood re
establishment requiseaturally occurring seasonal flushing floeusd the creation of point bars

With regeneration significantly diminished, cottonwood woodlands appear to be declining in

many areas of the stafEhe beaverpopulationslay a significant role in influencing riverine and

riparian hydrology and in creating important habitat for fish, wildlife, and livest#itkough

their prevalence is still significantly diminished frqest levels.

The productivity of riparian sites has resulted in the extensive conversion of riparian forest to
other uses such as agriculture. MucWMbfomings most productive agricultural lands are within
or adjacent to riparian areas. Proximity to wakes made riparian areas valuatdeurban,
industrial and recreational developmeAt. lower elevations, aging tree populations combined
with a general lack of successful regeneration due to altered watey diawght agricultural

and industrial usesind urban developmehaveresulted in the rapid decline of riparian forests
in recent years.

Aspen, the most common deciduous component of Wyoming forests, has been a growing focus
of concern within the Rocky Mountain Regigkpproximately twaethirds of aspen forests are
disturbance dependeamdthe combination of fire suppression plus a reduciioforest
managementincluding less harvest of more shadéerant conifers has contributed

significantly to the decline of aspen populatiadewever, the apparent decline of aspen could

be a decline from higher amounts of aspen that resulted &nga tlisturbances about 100 years
agowith natural forest succession replacing aspen pending the next disturbance by harvest or
fire. Nonetheless, stands are showing significant decline due to fire exclusion/suppression,
reduced regeneration, successiondnifers, and browsing pressure from ungulate populations
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and domestic livestocldspen mortality appears to be prevalenbower elevations and drier
sites.If climate conditions warm, aspen forests may experiérgiger mortality

Water Resources

Wate is a crucal natural resource MWyoming thatsupportdts population and forested
landscapeThe availability of water resources is contingent upon spatial and temporal factors
such as topography drelimate throughout the statdgnsen et al2015).Wyoming is known as
a headwaters state, with four major river basins encompassneuding the Missouri
Mississippi, GreerColorado, Snak€olumbia, as well as the Great Salt Lake

Forests can help protect water resourcesdyuding drinking water, andwhen managed

effectively and efficientlythe protection can be increaséua particular, forests help filter and
maintain the flow of rainwater to streams, rivers, and groundwater aquifersanaged forests

can be more susceptible to a varietyssues that can impact water quality. Insect and disease
issues can lead to tree mortality, increasing fuel lcauts risk of wildland fires. Depending on
mortality rates, erosion issues can increase leading to sedimentation of waterways, lakes, and
reservoirs. Wildland fire, depending on several factors including intensity and duration, can lead
not only to erosion but additional sediment with ash and other debris. The cost of removing
sedimentation can prove to be a very difficult and costly issuehwiot only can impact

drinking water but wildlife and the ecosystem.

Many Americans receive their drinking watieom surface water or groundwater located on

forest land Subsequently, it is crucial that forests are managed in a sustaamabhealthy

mannerPoor forest health has the potential to influenceatheunt ofwater traveling through
forests.State ad Private Forestrprovides assistance and planning for forest health and Forest
Legacy projects within target watersheds, helgngect drinking waterAs noted by the

National Association of State Foresters (20693 t at es shoul d prioriti ze
identified TargetWatershed# order to help protect drinking water supplies, and to help
demonstrate the value fefderl investment in state programs

To provide further insight nt o Wy watei resguicas and more specificadlyget
watershedd, he Nati onal As s ocDriaking Water RefformariceMeasuré or e st
datawas utilized. Thisncludes infemation ontarget watersheds, population by watershed, as
well as surface water and groundwater targeterall,there are 67,140,570.72 acres of
watersheds in Wyoming or those intersecting a watershed. The smallest waitekstyedning

is the Quarter Corer Pond which encompasses 3,056.81 acres. The largest is the Big Thumb
CreekYellowstone Lake which is 210,614 acres. The Garden Exeeth Platte River has the
largest population within its boundaries.

The target watershed data includes Forest to Faucets index valudhefare several target
watersheds throughout Wyoming and many of these overlap with forested land throughout the
state. As seen in the Wyoming Target Watersheds map a significaohparivestern and
northwestern Wyoming have target watershé&tiss is also true for portions of southeastern
Wyoming, Laramie Range, as well as necé#ntral WyomingHowever, this is not to say that

there are not target watersheds located in otheropsrof the state toés seen in the map, there
are also other crucial target watershiedsitedthroughout the state. As a result, it is imperative
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that forest management focuses on the importance of watersheds across Wyoming and
maintaining them for munipal use as well as supporting forests across the landscape.

The Wyoming Tot al Popul ation by Watershed map
Association of State Foresterés Thetaotanki ng Wat e
population is a combiniain of the population served from municipal groundwater sugptithe

modeled population seed by municipal surface watévioreover, both the groundwater

population and surface water population were adjusted by the service delivery foAgpsaén

in the Wyoming Total Population by Watershed map, the largest popslhtiomatershed are

located within portions of Pai®ounty, overlapping into Montana and Natrona County,

including the city of CaspeOther areas with the largest population by watershed including

portions of Lincoln and Sweetwater counties, as well as Carbon, Albany, and Laramie counties.

Groundwater in Wyoming is mainly a result of alluvial and bedrock aquifers (Wigp8tate

Geologcal Survey, 20201t is recharged as a result of rain and snowmelt within the

mountainous portions of Wyomintn the semiarid portions of the state, there is oftentimes less
precipitation, a decrease in soil permeability, and the likelihood of evaporatjreater. As a

result, there is less groundwater regjeain these areas (Wyong State Geological Survey,

2020. The Wyoming Groundwater Targets map provides insight into crucial groundwater

targets throughout éhstate. The data for this mapginated from the National Association of

State Forestero6s Drinki ng InMastinstancePgeourfdwaterma nce M
targetsappeara be sprinkled througiut Wyomingonthe map.

Eventhough the mean annual precipitation for Wyoming is 16 inches of precipitation, 17 million
acrefeet of total annual flovareproduced within the state under normal conditidfansen et

al,2015)A maj or ity of Wy o imginateg fioom hig-elevatiom snewpack,t er or
helping maintain rivers, streamend reservoirgHansen et al2015) There are a few rivers that
bring water into Wyoming including the Lar ami
Fork, Bear Rivers, as well as the ClaRark River.The Wyoming Stface Water Targets map

brings awareness to important surface water targets throughout the state. The data used for this
map is fromtheNationalAssociationo f St a t eDrifking \Watert Pefarndaace Measure

datasetin thisinstance, there are clusters of surface water tapgetsrily through the western

portion of the statesouthwesterngentral,north-central and southeastern portions.
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Urban and Community Forestry

Wyomi ngés community forests are an i mportant r
leads the nation with one of the highest percentages of Tree City USA recognized communities,
averaging around 40%. Additionally, Wyoming Ita® higher educatin campuses recognized as

a Tree Campus USA. These recognitions must be applied for and renewed each year by the
community.

The community forest consists of all trees, vegetatmd landscaping located in and around
developed spaces, treesnd other asociated vegetation in and around cities, towausd
developments. Community forests serve many of the same functions as other forests. They affect
natural systems, like the water cycle and nin&rientcycle. Community trees are important for
reducing stam-water runoff by intercepting water and lowering the urban-istetd effect by
shading and lowering temperatures. Trees contribute to a sense of comoywthracterizing

the setting. They reduce urban noise, pollution, and provide places amdesicialize through
aestheticsCommunity trees increase property values and play an important role in the economic
vitality of Wyomingds communities. The commun
landscape that provides residents protecttomfthe elements and forms a living connection to
earlier generations that planted and tended these trees.

Research on the costs and benefits of Wyoming
spent on public trees the residents receive $2.0®mefiis. Additional research revealed that
Wyomingbébs community forests store 436,484 tor
sequester 14,162 tons of carbon valued at $259,951 per year. Defining the boundaries of the
community forest is difficult beause the change between urban and rural land use is gradual in
many parts of the state. Wyoming cities and towns have about 194,000 acres of land within their
incorporated boundaries. It is estimated that over 2 million trees exist within these boundaries
Small acreage tracts surrounding towns such as Casper, Cheyenne, Jackson, and others contain
hundreds of thousands of additional trees that are essentially part of the community forest
ecosystem.

Funding for tree management at the local level contitiggrease. As local governments gain a

better understanding of the benefits of commutiggs,they allocate more staff and funding to

care for t heir community forests. T hShareWS F D06 s
Grants require a local cash tola for tree plating projects or irkind match for program
development projects which in turn has been a catalyst for cities to create budget line items for
community forestry management. WSFD Community Forestry program offers around $100,000
annually infinancial support for tree planting, program development, and training projects and
programs. By requiring a match component to the grants WSFD effectively leverages almost
$200,000 in program and project development annually.

Tree halth in community forests continues to be a concern, due to native forest health threats and
abiotic factors. In addition, emerging exotic pests such as emerald ash borer (EAB) and gypsy
moth threaten Wyomingds ur ban toamuwmknvasivepéesD For ¢
monitoring, trapping, and data collection through cooperation with USDA APHIS and USDA
USFS. These federal partnerships offer guidance for prioritizing emerging invasive pests, such as
EAB and gypsy moth. With increased diversifynorn-native tree species in our community tree
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canopies/ersusour native forests, invasive pest issues also incréases,providingtheneed for
current community forest inventories and management plans

Comprehensive tree inventories on publicly od/lend have been completed in over 40 cities and
towns. These inventories have revealed a lack of species diversity in most communities with green
ash, cottonwood, spruce, and Siberian elm making up a large percentage of the species. Private
trees- thoselocated in yards have much greater species diversity than public trees. The elevation

of Wyoming towns varies from just over 3,800 feet to over 9,000 feet with lower elevation
communities having greater potential for species diversity and faster gaiestar planted trees.

During the years 2013016, six new arboreta weestablishedand one historic arboretum was
enhanced and improved in communities across the state. The goals of these arboreta are to
demonstrate tough trees that can survive in various regions of Wyoming based on climate and
elevation. Additionally, education is aifmary objective for the arboreta by introducing and
highlighting species that perform well to improve species richness and diversity.

Non-Forested Lands

The WSFDthrough Assistance Forestjso address nonrforested landsndhasadirect and
cooperatie fire management responsibility on millions of acres offooested landThrough
technical assistance and cskiare fundingWSFD has contributed to thousands of acres of tree
planting on norforested residential and agricultural lafidssnow controblong highwaysnd

in communities that are not part of a traditional far€kerefore, any state forest resource
assessment for Wyoming mudsoaddress noifiorested lands.

Other Critical Forest and Fire Management Plansand Initiatives

Several prtnering agencies across Wyoming have established their own critical forest and fire
management plans and initiatives over the years. These plans and initiatives serve as additional
guidance and overview regardidy o mi ngds nat ur al resources. Sev
protocols overlap with the Forest Action Plan, aiming to further address areas of opportunity and
threats. The following provides insight into these specific plans tnarstate and federal

partrers.

Wyoming Wildlife Action Plan

The Wyoming State Comprehensive Wildlife Conservation Strategy (CWCS)rachsced to
providealong ange conservation plan to conserve Wyo
Conservation Need (SGCN) and meet the requirements obtigressionallyauthorizedState

Wildlife Grants (SWG) Program. The Wyoming Game and Fish Department (WGFD) served a
the lead agency in the development of this strategy, but many other partners and major
stakeholders were invited to participate. The CWCS identifies 279 SGCN in Wyoming, along
with key habitats for these species. Of these species, 44 have been inelalesklof specific

known conservation needs. The remaining 235 have been included primarily due to a lack of key
data necessary to assess their conservation status. Key habitats for these species have been
identified. Threats or challenges are identifigakgl the proposed actions to conserve the SGCN

and their associated habitats are addressed. Monitoring measures are also identified.
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National guidance for statewide assessments of forest resources and the 2008 Faqui@sl
that commonalities betweeate assessments and state wildlife action plans be addiBssed.
WSFD consulted the WGFD for input regarding the datahe fish and wildlife habitat analysis
and mapsWGFD also reviewed the draft Assessment regarding wildlife isSies.
recommendabn from WGFD was to utilize their data for priority habitat for aquatic and
terrestrial species plus priority habitat for rgeime specieSage grouse core habitat areas were
also includedvhich was decidedly WSFD WSFD believes that the inclusion o&tpriority

habitat layers and the review by WGFD effectively incorporates the state wildlife action plan
into theWyoming Satevide Forest Resourgessessment.

National ForestLand and Resource Management Plans

Multi-resource management plans are develdpethe nationalforest systentNFS)lands
according tahe NationalForest Management Act directioSFD has been an active partner in
the plan revision process and therefore has a good working knowledge of the latest land and
resourcemanagement plan¥hose plans provide direction ftire management of NFS lands.
Threats and priorities identified by the Assessment, and direction provided by the resource
strategy, can be addressed/implemented only to the extent allowed by the managreent

Bureau of Land Management Plans

The Bureau of Land Management (BLM) also develops medtburce management plans for the
lands it administerd/SFD and the Office of State Lands & Investmd@SLI) also havea

working knowledge of BLMRMP Resouce Managemen®Plans(RMP). Those plans provide

direction forthemanagemendf BLM lands.Threats and priorities identified by the Assessment,

and direction provided by the resource strategy, can be addressed/implemented only to the extent
allowed by the mnagement plans.

Private Forest Management Plans

Of the approximately 1.9 million acres of private forest lands in Wyon2id# 430,218 acrgs
have management plans developed througRtiral ForestryAssistance gram.Those
management plans have been developed as a guide for landownerghermaighieve their
statedmanagement goals andjectives.The information gathered through this effort has
contributed to the development of tB&ate ForestResourceAssessment.

Fuels Mitigation

Community Wildfire Protection Plai€WPP)have been developed at the county leVakere
are24 up to dateCWPPs throughout the state, providing direction on wildfire and hazardous
fuels managementhe CWPPs identify priority areas for wildfire mitigation/fuel reduction
projects and make recommendations for how projects should be impleméregdWPPs also
define the boundaries af-risk communities including all landwnershipandhave been an
importantsource oinformation for land managers.

The Fuels Mitigation Program witWSFD provides the opportunity for landowners to
participate in the NFP program and oftentimes generate CAFA projects on private and state
lands. In some instances, this land is adjacent to U.S. Forest Service land. Fuels mitigation
projects aim to reduosildfire risk through defensible space, fuels treatments, as well as fuels
breaks.
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Forest LegacyProgram

In 2005, Wyoming Governor Dave Freudenthal designated the Wyoming-Stastry Division

as the | ead agency for the USa@mgshepugposeasft Lega
the Forest Legacy Program is to identify and protect environmentally important forest areas that
are threatened by conversion to nonforest uses and to promote forestland protection and other
conservation opportunities. Desired out@snnclude the protection of important scenic,

cultural, fish, wildlife, and recreational resources, riparian areas, and other ecological values.
Traditional forest uses, including timber management, as well as hunting, fishing, hiking, and
similar recredabnal uses are consistent with purposes of the FLP. The FLP acquires and accepts
donations of perpetual conservation easements that permanently limit property interests and uses
to protect forest values. The FLP also purchases and accepts doogtasstland in full fee.

The FLP only works with willing sellers or donors.

The Forest Legacissessment of Ne&at Wyoming was developed to document the need for a
Forest Legacy Program in Wyoming, identify priority areasl provide program direction. The
Assessment of Need was reviewed and approved by the USDA in 2009 and along with the
USDA Forest Legacy Program Implementation Guidelines are the guiding documents for the
implementation and delivery of the Forest Legacy Program in Wyoming. The Assesément o
Need (2009) and Program Implementation Guidelines (2017) are hereby incorporated into this
document by reference. The data and analysis provided Asessment of Needntributed
significantly to this document.

State Trust Land ManagementPlans

State trust land management plans are typically written at the projectDevelopment of a
statewide management plan for forested lamisuding an updated inventorng,in progress
with data collectiorunderway WSFD preservegxcellentknowledge othe priorities identified
and management recommendatiorede by trust land management plans.

Governoro6s Task Force on Forests

Over the years, Wyomingodés forests have exper.i
infestations, wildfires, as well asalightsT he Gover nor 6s Tane#to For ce on
assess and offer recommendations on how to ac
Moreover the final reporand initiativeprovide resource management guidance as well as

economic opportunities and innovation recommendatidgas result of the final report and

study, there have been seveamdommendations and studi€sr example, there have been
severawatershed studies nducted throughout the stdtebetter understand the risks

associatedAnother recommendation as a result of this initiative was the 2016 Wyoming Forest
Biomass Conferencehich providedthe opportunity to share information, data, resources, as

well as epand the forest biomass industry within Wyoming.

GIS Analysis and Assessmeri f Wy omi ngds State Forest Resour ¢
Landscapes

Data Layers

National direction suggests that state forest resource assessmentdshoiltdiponprevious

analysis and utilize existing datdnen possibleThe Wyoming StateForestResource
Assessmergartially follows the Spatial Analysis Project (SAP) methodolddsFD selected
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tenlayersfor the GIS analysisIn someinstancesthe data had tbe adapted for use in this
assessmentWVSFD made every attempt to use the data correctly and withouThmseader

should use caution when interpreting or reaching conclusions based on the content of any data
layer.While the data layers generally defptonditions in the state accurately, in some instances,
if taken out of context, the data could be or appear misledéimther detail on each ttie state

forest resourceand maps followlt is important to note thahé data layerandmapsfrom this
statewideassessmerare not intended to be used for detailed analysis at lagg®jectlevel
analysisPlease use caution if attempting to use or interpret data fro@msd@ssmenihe

national direction for state assessments suggestegl aisieast one data layer to represent each
strategic objective from the three national themes.

One reason for the exclusion of those strategic objectives from the GIS portioWgfdheng
Statewide Forest Resourd®ssessment is that layers are alreiadjuded.Additional layers

reduce the impact of all of the layers in the assessMEIED believes that the strategic
objectives that are most important to Wyoming are included in the GIS an@lpgstives such

as connecting people to trees and farestd global climate change are addressed in other ways
throughout th&Vyoming Statewide Forest Resources@ssmenilhe nationalirection
encourages regional and mdtate analyses to delineate mgliate priority landscape are#s.

the Weststates are independently developing state assessments that are appropriate for their
unique circumstanceBecause there is mestwide assessment, states will need to work
together to identify priority landscapes across state boundaries after theuatistate
assessments are completed.

Nationaldi r ecti on al so indicated that a stateds (ge¢
weighted overlay analyses to identify priority landscapdég.o mi ngdés f orest resou
results in the compositaathset that is the final geospatial output ofWhgming Satewide

Forest ResourcAssessment.

The national direction provides the opportunity for states to complete a separate analysis for
individual resource management conceRt. example, if staterrities included forest health,
community forestry, and wildfire risk, a state could produce a separate analysis to identify
priority landscapes for eactWSFD acknowledges that it could take that approach and identify
priority landscapes for many diffemt resource management conceHwmwvever, WSFD

guestions the value of that approach for Wyommgst assistance forestry programs are
interrelatedand management activities are planned to address multiple resource objectives.
WSFD believes the GIS pooti of theWyoming Satewide Forest Resourggssessment should
identify priority landscapes for assistance forestry activities rather than justify certain program
areas through individual analyses.

The GIS analysis was conducted anaximum of30-meterpixel size.Whenever possible, data
layers from previous analyses were utilizédr this assessmedbcumentconsiderable
information was obtained from the Forest LegAsgessment of Neeht the start of the
analysissome layers were given additional weidtdter in the process, WSFD decided, based
on input from cooperators, to give equal weight to all layEmeWyoming Statewide
Assessment of Forest Resourtd3ritical Landscapemap isthe composite dataset which
delineates priority landscape argafich can be found later in this assessment.
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Wyoming Statewide Assessment of Forest Resources

Critical Landscapes

Data Layers

Development Risk: Areas expected

to see increased housing development
over the next 30 years.

Fish and Wildlife Habitat: Areas that
provide habitat for valued fish and
wildlife species.

Forest Fragmentation: Arcas
becoming fragmented and loose
forest connectivity.

Data Sources:

Colorado State University, IiSRI, Forest Health Technology
Enterprise Team, LANDFIRE Program, National Insect and Disease
Risk Map, nationalatlast.gov, National Land Cover Dataset, Spatial
Analysis Project, PRISM Climate Group-Oregon State University,
US. Department of Agriculture Forest Service Rocky Mountain
Research Station, Wyoming Forest Legacy Assessment of Need,
Wyoming Game and Fish Department, Wyoming State Forestry
Division, Wyoming's Wildfire Hazard Assessment

Forest Health Risk: Areas where
silvicultural treatment can reduce
risk of damage.

Community Forestry: Areas where
management of the community
forest can have positive impacts.
Data layer is boundaries of
incorporated communities.

Wiater Quality and Supply: Identify

watersheds where forest conservation
and management is important.

Disclaimer:

Wildfire Risk: Areas where planning
and management can reduce risk.

liconomic Potential: Areas where forests
can or do play a major economic role
including working forests and mill
demand forests.

Statewide Assessment Nof

Forest Resources
P 1lich w<¢>e
I S

Low

0 15 30 60 90 120
Miles

These data are intended for reference purposes only
and the content, accuracy, timeliness, and completeness
is not guaranteed. For more information or for the
verification of the information contained in these data,
please contact the data authors. The State of Wyoming
maintains no responsibility and will not be held liable
for any damages incurred as a result of the use or
misuse of these data.

Figure 9. Wyoming Statewide Assessment of Forest ResduCcitisal Landscapes
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Development Risk

TheDevelopment Risk mapelpsii denti fy, protect, and connect
landscapes, and open space, thus maintagregninfrastructure, particularly around and within
areas of popul at i onAreps dewelbpgedr Ekelydo be devebopedggeme nt . 0
designated with galue of 1 wiereasareas not developed or have very limited developnvent

identified ad). The dataand information wreobtainedirom the SAP andesearch at Colorado

State University.

National ThemeConservavorking forest lands.
Strategic Objectivetdentify and conserve high priority forest ecosystems and landscapes.

National Direction:Assessments and strategies should attempt to identify, protect, and connect
ecologically important forest landscapes] @apen space, thus maintainigiggeninfrastructure,
particularly around and within areas of population growth and development.

Priority Area sd Development Risk

The analysis shows that significant housing development is expectexthinparts of the state

over the next 30 year§he population in the West is growing rapidly and Wyoming is no
exception.The priority areasmapwith development risk overlashows that much of that growth

is likely to happen in priority areaSome of tle growth will happen in areas that overlap with

forest health issues, wildfire risk issues, green infrastructure issues, and many other state forest
resource assessment lay#ratare likely to be affectedn this case, there may be little that can

be dme to affect future developmentiork in the areas of wildfire risk, forest health risk,

economic potential, community forestry, agroforestry, and water quality/supply in advance of the
probable development will be important.
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Forest Fragmentation

The Forest Fragmentationap displaydorest lands on the edge of forested areas that are most
susceptible tothedevelopment and introduction of damaging agerte. intent ofincluding

forest fragmentaton s t o fAi denti fy, protect, and connect
landscapes, and open space, thus maintagregninfrastructure, particularly around and kit

areas of population growth and devel opment . 0

The original datancluded91 square kilometers around each pigedi¢termine fragmentation
andencompassedll of North America For analysis, the Wyoming boundary was specifically
clipped from the NortiAmerican datasef he data was exported to a new raster to reduce 1 km
pixels to 30 m pixeldMoreover, he original raster contained values frord,Qvith 0 = water, 1
= edge, 2 = undetermined, 3 = perforated, 4 = interior, 5 = patch, 6 = transitr@h@l=a
unlabeledThe following areexplanations of the valuegcording to the metadata:

1 Water (0) surface water which has no trees;

1 Edge (1) most of the surrounding pixels are forested and this pixel appears to be part of
theoutside edge of a forepatch;

1 Undetermined (2)most of the surrounding pixels are forested but this pixel could not be
classified as to the type of fragmtation in the surrounding area,;

1 Perforated (3)Most of the surrounding pixels are forested and this cell appears &vtbe p
of an inside edge of a forest patch (near afooest nclusion within a forest patch);

1 Interior (4) All of the surrounding pixels are forested;

1 Patch (5)Most of the surrounding pixels are ntorested and this pixel is part of a forest
inclusion or patch of foresh a nonforest background area;

1 Transitional (6) About half of the surrounding pixels are forested and this pixel is likely
to be part ba patch, edge, or perforation; and

1 Unlabeled (7)Generally representative of ndorested areas.

Given those values amtktailed explanations, the data hatbéareclassified to meet the intent of

the forest fragmentation layer in the analy$isefi e dgad fApat cho edthokeues r ep
areas that would be most affected by fragment
would be least affected.o make the data useful for this analysis, areas with values of 1 (edge)

and 5 (patch) were reclafisd to 1 while all other values were reclassified 1@ e data and

information wereobtained fronthe National Atlag " Cl assi fi cati on of For es
North Americao).

National ThemeConserve working forest lands.

Strategic Objectivetdentify and conserve high priority forest ecosystems and landscapes.
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National Direction:Assessments and strategies should attempt to identify, protect, and connect
ecologically important forest landscapes, and open space, thusimagqtgeen infrastructure,
particularly around and within areas of population growth and development.

Priority Areasd Forest Fragmentation

This layer was included to emphasize areas where fragmentation and human activity makes a
forest more susceptible tsk factors such as insects and dise@bke.layer shows areas that are
potentially affected but does not have much value for this analysis when considered Hlone.
should be considered along with development risk, wildfire risk, and forest he&lthhe

priority areas forest fragmentatiomapdisplays the forest fragmentation laygenerally around

the edges of the national forest boundariesisadmetimes associated with priority areas
identified by theNyoming Satewide ForestResourceAssessment.
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Figure 12. Wyoming Forest Fragmentation.
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Figure 13. Priority Areas with Forest Fragmentation Overlay.
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Wildf ire in Wyoming

Wildfires area common natural hazard in Wyomirgyving occurre@ver theyearsand

continue to frequent the landsca@werall, thenumberof acres burnetiecause olvildfir es in

Wyoming has varied over the yeatgcording to thaNyoming Acres Burned Due to Wildfires

from 19922019 graph and tahleven though there has been quite the variability, there is a slight
upward trend to theumberof acres burnethroughout the stat&loreover, the number of

wildfires in Wyoming has increased since 1992gsen inthe Number of Wyoming Wildfires

from 19922019 graph and tahlg/hile the data suggests théras been an increase in the

number of wildfiresthis shaild be noted with caution since it may partially be a result of an
increase irtheefficient and timely reporting of the wildfireBlowever, it is important to note
thatWyoming has experiencetverai above averageo fire seasons i
drought, extensive areas of bedtlbed trees, aging forest stands, and high fuel loading due to
historic fire suppression and reduced active forest management have all contributed to the higher
levels of fire activity.

Wildfires can be beneficial ardktrimentalyet are often bothbut it is essential to recognize the
risks to natural resources angbsequentor example, the loss of ecosystem components, such
as large trees, is a lost value even in the most remote parts of theVstigeehe longefire

return interval forest types, such as spfficesome lodgepole pine, and moist Douglasites

may not have missed a fire return yet, the shorter fire return interval types like ponderosa pine,
dry Douglasfir sites, limber pine, juniper, andgebrush may have missed fire return intervals
and stand conditions may be outside of historic norms.

Areas throughout Wyoming that experiencedrémently endedark beetle epidemic could be a
long-term problem for fire managers. Fire danger may currently be higher than normal due to
standing dead trees. Risk may be increasing as standing dead trees fall, decreasing access for fire
suppression efforfand addingnore fuel to the forest floor.

TheWildland Urban InterfaceWUI) is expanding in Wyoming, like most of the West, as more
homes are built ifire-proneareas. There is little interest in regulation to reduce residential
development in the WUI. Effortsalve instead focused on homeowner education, fuel reduction,
and defensible space developméidtable and proactive acres suctiNatrona Countyrequire
defensible space prior to building a structureCaisper Mountain.

An important tool for county govements, county fire organizations, communities, and land
management agencies is the Community Wildfire Protection Plan (CWPP). A CWPP identifies
communities at risk and recommends measures to mitigate the risk across ownership boundaries.
Land managemengae nci es have begun to pay cdases,e atten
projects recommended by a CWPP have become high priorities for land managers. Cooperative
projects across ownership boundaries are critical to mitigate fire risk around a commurty. Suc
projects are becoming more common in Wyoming.

It is essettial to capture the overall wildfire risk throughout the statearying capacities to

provide furthemguidance fowildfire mitigationand managemeiind ame avenue to

communicate wildfire risk is through mapsiltfire risk magi s houl d i denti fy are
management can significantly reduce the risk of catastrophic wildfire while enhancing multiple
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associated forest val ues an dffedseoffirciexclesorocarand i
feasibly be mitigated or countered through sound management, particularly where there are
opportunities for federal lnordettadssegwdand communii
communicatevildfire risk in Wyoming, a variety ofayers and datasets were utilized to provide

a robust interpretation including the followingildfire risk-fire regime condition class

vegetation departure potential, wildfire occurrence from 18®, wildfire occurrence density,

existing vegetation ancknopy cover, housing density, fire behavior fuel models, suppression
difficulty index, and wildfire risk.
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Figure 14. Wyoming Acres Burned Due to Wildfires from 120QP9.
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Table 1 Wyoming Acres Burned by Wildfires from 198219

Year Acres Burned
1992 22,241.8
1993 5,323.45
1994 64,564.2
1995 12,563.75
1996 270,174.4
1997 8,315.6
1998 4,649.6
1999 39,686.2
2000 367,712.3
2001 66,991
2002 133,557.5
2003 91,966.1
2004 19,246.17
2005 26,183
2006 245,299.1
2007 94,156.9
2008 102,269.1
2009 23,649.14
2010 86,949.44
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Table 1 (continuedWyoming Acres Burned by Wildfires from 198219

Years Acres Burned
2011 134,830.6
2012 482,305.5
2013 54,321.8
2014 7,725.89
2015 36,821.23
2016 279,242.7
2017 212,307
2018 300,000
2019 33,260.09
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Table 2.Number of Wyoming Wildfires from 192019.

Year Number of Wildfires
1992 746
1993 270
1994 319
1995 530
1996 1,032
1997 195
1998 198
1999 305
2000 571
2001 672
2002 670
2003 717
2004 406
2005 521
2006 769
2007 595
2008 449
2009 474
2010 631
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Table 2 (continuedNumber of Wyoming Wildfires from 192019

Years Acres Burned
2011 640
2012 1,046
2013 581
2014 595
2015 632
2016 710
2017 729
2018 940
2019 699
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Wildfire Risk-Fire Regime Condition ClassVegetation Departure Potential

One generally acceptedeasuref the current condition of the different forest types relative to
normal fire regimes is the Wildfire Ridgkire Regime Condition Class Vegetation Departure
Potential, often referred simply as Fire Regime Condition Class (FRI®{)s one of the
layersin theWyoming Statewide Forest Resources@ssment. FRCC is a classification of the
amount of departure from the normal regifiBreeclassess well axondition classes 2 and
3were selected for this analysithese were selectbecauseheyrepresent@as where the fire
regime is outside of historic ranges and wildfires in those gpeas, the risk of loss of
ecosystem components. Additionally, classes 2 and 3 require at least some level of mechanical
treatment beforafire can be returned to thestgm
(http://www.nwcg.gov/teams/wfewt/message/FrccDefinitiong.[@tr use in this analysis, areas
of condition class 2 and 3 were reclassified to 1 and other areasastassified to 0. The data
and information used for the Wildfire Riskre Regime Condition Class Vegetation Departure
Potential map originated from the LANDFIRE program.

According to the GIS analysis, Wyoming has over 37 million acres of FRCC CladsZlams 3
lands. In some cases, those lands would benefit from treatment prior to returning fire to the
system to avoid the loss of ecosystem components. While FRCC is an accepted method of
evaluating fire, fuels, and the risk of catastrophic fire, the Véquires a different analysis. Fire
suppression in the WUI is a high priority due to the risk to public and firefighter safety and other
values at risk. WUI fires also tend to be expensive because of the level of effort given to the
suppression of thoseés.

National ThemeProtect forests from harrienhance public benefits from trees and forests.

Strategic ObjectiveRestore fireadapted lands and reduce tisk of wildfire impacts.Assist
communities in planning for and reducing wildfire risks.

National Direction: Assessments should identify areas where management can significantly

reduce the risk of catastrophic wildfire while enhancing multiple associated forest values and

risks. Assessments should identify areas where the effects of fire exchasiofeasibly be

mitigated or countered through sound management, particularly where there are opportunities for
federal, state, and community partnerships. s es sment s shoul d i ncorpora
and identify communities in especially vulnerahleas that need a CWPP.

Additional Wildfire Risk Analysis

To provide further insight into wildfire risk within Wyoming, additional GIS analysis and maps
werecollected anareatedSpecifically, thefollowing layers were created to provide a more
holistic approach towards understanding wildfire risk within the statedingwildfire

occurrences (1992019), existing vegetation and canopy cowelysing density, fire behavior

fuel models, suppressidifficulty index, and wildfire occurrence densityshould be noted
though that while each of these maps provided further insight into wildfire risk within the state,
they should be sl and interpreted with caution.

The Wyoming Widfire Occurrences map provides a visual representatiogpoftedwildfires
within the state from 1992019.As seen on the map,i# evident that wildfires havieequented
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across the landscape over the last 28+ ydéwseover, every countwithin Wyoming has
experienced wilfires to some extenthis further reiterates thaommunities and decisien

makers mushe better preparddr wildfires given they are a relatively common occurrence on

the landscapélhewildfire occurrencealata originged fromtwo differert sources includinghe
Colorado Forest Service Research Data ArchiveVd8&D. This data was then utilized to

further understand wildfire occurrence density per square mile within Wyautilizgng the

Kernel Density tool in ArcGISAs seen in the map, the density per square mile is higher in
Fremont, Sweetwater, Washakie, Park, Laramie, Natrona, Campbell, Teton, as well as portions
of Albany, Platte, and Converse counties.

Additionally, the Wyoming Existing Vegetation and Canopy Gawap wasadded to the

collection of wildfire riskrelated maps in the FABroviding further insight into the different

types of land covethat may influence wildfire riskn this instance, the data was reclassified

into 11 differentcategories, noting that a large majority of the étage ¢ a n o pshiruba@amdv er i s
herb cover, followed by tree covdihe vegetation and canopy cover datafrom the U.S.

Forest Service.

To coincide with the vegetation and canopy cover magyaming Fire Behavior Fuels map

was also created. This showcases the Anderson fire behavior fuel models across the state and
nonburnable classe#.is evident that fire behavior fuel model two dominates the landscape in
Wyoming, whichsuggestshat firecould predominantlyspread througfine herbaceous fuels

eithercuring or deadHowever, this is not the only fire behavior fuel model that fits the state,
rather all but two of the thirteen Anderson f
The fre behavior and fuel model data originated from LANDFIRE.

The Wyoming Suppression Difficulty Ind€$DI) map provides a quantitative assessment of the
difficulty for firefighters to conduct fire control workhe data originated from the U.S. Forest
Sewice andincludes factors such as fuedsiticipated fire behavior during severe weather,
topography, accessibility, as well @a®fighter line production rate§&enerally, the SDI index

ranges from 410, with 10 being the highe$tor Wyoming, the SDI is not very high (maximum

as 1.94) across the landscape. However, there is some subtle variability across the state and this
is not to discredit that there is some suppression difficulty.

Oftentimes, fire hazard and risk maps foctmprily on just fuels and fire occurrersder a

given areaHowever, it is just as important teclude anthropogeni@ctors such as housing
density providing an empiricabased magn this instance, a map displayihgusing density in
units per squa mileof Wyoming is includedThe housing data originated from the 2010 U.S.
Census Bureau and on the block sc@leerall, the housing density for the state is quite low
which is expected given Wyoming is the least populated gtiteugh, it is stillcrucialto

highlight the main populated areas across the state given they are at the root of the WUI, the
interface between urbanization and vegetation.

Five layers were utilized to create ane@flicompassing wildfire risk map févyoming including

the following: existing vegetation and canopy cover, housing density, fire behavior fuel models,
wildfire occurrences, and suppression difficulty index. This includes data from the 2010 U.S.
Decennial Census, Colorado Forest Service Relsé2ata Archive, U.S. Forest Service, and
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WSFD. Since some of the layers were shapefiles whereas others were rasters, none of the layers
could be reclassified until they were all in the same format. Thus, the polygon to raster and the
point to raster toslwere utilized to convert the housing density and fire occurrence data from
shapefiles to raters. Once all of the layers were in raster format, each was reclassified
numerically. Subsequently, the cell statistics tool was then utilized to calculatertioé ge

rasters, providing insight into the overall wildfire risk within Wyoming. As seen in the Wyoming
Wildfire Risk map, a large majority of the state has a moderate wildfire risk. This can be
attributed to the fine, flashy fuels that are prominendggra portion of the landscape. There are
portions with higher wildfire risk within the northwestern and western portions of the state
including areas near the Bridgéeton National Forest, Shoshone National Forest, and Grand
Teton National Forest. Moreey, portions of the Laramie Range, Medicine Bow National

Forest, Big Horn National Forest, and Black Hills of Wyoming also indicate the potential for
higher wildfire risk. However, even though these areas are classified as having moderate to
higher wildfire risk, this is not to say that other areas do not experience wildfires. Rather, the
likelihood is not as high but should not be ruled out. Wildfire risk is prevalent in Wyoming and
will continue to be so in the years to come.
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Figure 16. Wyoming Wildfire Ri8kFire Regime Condition Classegetation Departure Potential
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