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National Climate Data Center/National Oceanic and Atmospheric Administration
(NCDC/NOAA ) has divided Wyoming into 10 climatic divisions for the purpose of weather
data recording (Figure 1). These divisions correspond to major watersheds within the state and
include: Zone 1 — Yellowstone Drainage Basin; Zone 2 — Snake Drainage Basin; Zone 3 - Green
and Bear Drainage Basin; Zone 4 - Big Horn; Zone 5 - Powder, Little Missouri, and Tongue
Drainage Basin; Zone 6 - Belle Fourche Drainage Basin; Zone 7 - Cheyenne and Niobrara
Drainage Basin; Zone 8 - Lower Platte; Zone 9 - Wind River; and Zone 10 - Upper Platte.
Climatic data for these divisions can be found at the NCDC/NOAA web site:
http://www.ncdc.noaa.gov/oa/ncde.html.

Divisional monthly temperature, precipitation and Palmer drought severity data were
obtained from: http://www1.ncdc.noaa.gov/pub/data/cirs/. Graphs portraying Palmer Drought
Severity Index data over time were created for each climatic division (Figures 2, 9, 16, 23, 30,
37,44, 51, 58, 65). Graphs were also generated comparing divisional monthly and 30-year
normals temperature (Figures 3-5, 10-12, 17-19, 24-26, 31-33, 38-40, 45-47, 52-54, 59-61, and
66-68) and precipitation data (Figures 6-8, 13-15, 20-22, 27-29, 34-36, 41-43, 48-50, 55-57, 62-
64, and 69-71) for bio-years 2008, 2009 and 2010. A bio-year (or biological year) is defined as
June — May. A climatic normal is the arithmetic average of a meteorological element over a 30-
year period (generally three consecutive decades). Monthly divisional temperature and
precipitation normals are calculated by adding the yearly values for a given month and then
dividing by the number of years in the period.

The Palmer Drought Severity Index was developed in the 1960s
(http://www.drought.noaa.gov/palmer.html). The index uses temperature and precipitation data
to determine dryness. It is most effective in determining long-term (several months) drought.
Another index, the Crop Moisture Index (CMI) is more sensitive to short-term conditions. On
the Palmer scale, zero is normal, -2 is moderate drought, -3 is severe drought, and -4 is extreme
drought. Positive numbers indicate wetter than normal time periods. The Palmer Index is
standardized to local conditions. Since this index does not reflect snow moisture, it typically
works best for areas east of the Continental Divide.

Additional contact information for NCDC can be found at the following web address:
http://Iwf.ncdc.noaa.gov/oa/about/ncdccontacts.html.
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Figure 1. NCDC/NOAA, State of Wyoming Climate Division Map.
http://www.wrds.uwyo.edu/wrds/wsc/normals/normalmap.html
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Climatic Division 5 — Powder, Little Missouri, and Tongue Drainage Basin

Palmer Severity Indices indicate that, from 1995-1999, the Powder, Little Missouri and
Tongue Drainage Basin climatic division generally experienced much wetter than normal
conditions (Figure 30). However, the division entered drought conditions in 2000, with
conditions becoming extreme in 2001, 2002, 2004, and 2006. Conditions have returned to wetter
than normal in recent years. During bio-years 2008 and 2010, temperatures were generally
normal (Figures 31 & 33). However, during bio-year 2009, temperatures were generally below
normal (Figure 32). During bio-years 2008 and 2009, precipitation was generally above normal
— the precipitation that fell during May 2010 more than doubled that of a normal May, although
May 2009 was very dry (Figures 34 & 35). During bio-year 2010, however, precipitation was
generally below normal (Figure 36).

Figure 30. Drought severity trend from 1982 — 2011, Wyoming Climate Division 5.
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Figure 31. 2008 Bio-Year: Monthly temperature data (°F), Wyoming Climate Division 5.
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Figure 32. 2009 Bio-Year: Monthly temperature data (°F), Wyoming Climate Division 5.
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Figure 33. 2010 Bio-Year: Monthly temperature data (°F), Wyoming Climate Division 5.
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Figure 34. 2008 Bio-Year: Monthly precipitation data (in), Wyoming Climate Division 5.
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Figure 35. 2009 Bio-Year: Monthly precipitation data (in), Wyoming Climate Division 5.
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Figure 36. 2010 Bio-Year: Monthly precipitation data (in), Wyoming Climate Division 5.
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Climatic Division 6 — Belle Fourche Drainage Basin

Palmer Severity Indices indicate that, from 1993-1999, the Belle Fourche Drainage Basin
climatic division generally experienced extremely moist conditions (Figure 37). In 2000,
however, the division entered drought conditions, with conditions becoming extreme in 2002 and
2004-2006. However, wetter than normal conditions have returned in recent years. During bio-
years 2008 and 2010, temperatures were generally normal, while temperatures were generally
below normal during bio-year 2009 (Figures 38, 39 & 40). During bio-years 2008, 2009 and
2010 precipitation was generally above normal (Figures 41, 42 & 43).

Figure 37. Drought severity trend from 1982 — 2011, Wyoming Climate Division 6.

Palmer Drought Severity Index -- Division 6

12.0
10.0
8.0
6.0
4.0
2.0
0.0
-2.0
-4.0
-6.0
-8.0
-10.0

-12.0
1982 1987 1992 1997 2002 2007

Year

375



Figure 38. 2008 Bio-Year: Monthly temperature data (°F), Wyoming Climate Division 6.
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Figure 39. 2009 Bio-Year: Monthly temperature data (°F), Wyoming Climate Division 6.
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Figure 40. 2010 Bio-Year: Monthly temperature data (°F), Wyoming Climate Division 6.
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Figure 41. 2008 Bio-Year: Monthly precipitation data (in), Wyoming Climate Division 6.
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Figure 42. 2009 Bio-Year: Monthly precipitation data (in), Wyoming Climate Division 6.
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Figure 43. 2010 Bio-Year: Monthly precipitation data (in), Wyoming Climate Division 6.
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Climatic Division 7 — Cheyenne and Niobrara Drainage Basin

Palmer Severity Indices indicate that, from 1995-2000, the Cheyenne and Niobrara
Drainage Basin climatic division experienced extremely moist conditions (Figure 44). The
division entered drought conditions in 2003. Extreme drought conditions occurred in 2004 and
2007. However, conditions in recent years have returned to wetter than normal. During bio-
years 2008 and 2010, temperatures were generally normal, while temperatures were generally
below normal during bio-year 2009 (Figures 45, 46 & 47). Precipitation during bio-years 2008,
2009 and 2010 was generally above normal (Figures 48, 49 & 50).

Figure 44. Drought severity trend from 1982 — 2011, Wyoming Climate Division 7.
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Figure 45. 2008 Bio-Year: Monthly temperature data (°F), Wyoming Climate Division 7.
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Figure 46. 2009 Bio-Year: Monthly temperature data (°F), Wyoming Climate Division 7.
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Figure 47. 2010 Bio-Year: Monthly temperature data (°F), Wyoming Climate Division 7.
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Figure 48. 2008 Bio-Year: Monthly precipitation data (in), Wyoming Climate Division 7.
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Figure 49. 2009 Bio-Year: Monthly precipitation data (in), Wyoming Climate Division 7.
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Figure 50. 2010 Bio-Year: Monthly precipitation data (in), Wyoming Climate Division 7.
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Climatic Division 8 — Lower Platte

Palmer Severity Indices indicate that, from 1995-1999, the Lower Platte climatic division
experienced wetter than normal conditions (Figure 51). The division entered drought conditions
in 2000, with conditions becoming extreme in 2002, 2004 and 2006. However, conditions in
recent years have returned to wetter than normal. Temperatures were generally normal during
bio-years 2008, 2009 and 2010 (Figures 52, 53 & 54). During bio-year 2008, precipitation was
generally below normal, while precipitation was generally above normal during bio-years 2009
and 2010 (Figures 55, 56 & 57).

Figure 51. Drought severity trend from 1982 — 2011, Wyoming Climate Division 8.
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Figure 52. 2008 Bio-Year: Monthly temperature data (°F), Wyoming Climate Division 8.
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Figure 53. 2009 Bio-Year: Monthly temperature data (°F), Wyoming Climate Division 8.
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Figure 54. 2010 Bio-Year: Monthly temperature data (°F), Wyoming Climate Division 8.
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Figure 55. 2008 Bio-Year: Monthly precipitation data (in), Wyoming Climate Division 8.
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Figure 56. 2009 Bio-Year: Monthly precipitation data (in), Wyoming Climate Division 8.
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Figure 57. 2010 Bio-Year: Monthly precipitation data (in), Wyoming Climate Division 8.
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Climatic Division 10 — Upper Platte

Palmer Severity Indices indicate that, from 1995-1999, the Upper Platte climatic division
generally experienced wetter than normal conditions (Figure 65). The division entered extreme
drought conditions in 2000 and remains there through 2008. Conditions returned to wetter than
normal in 2009. Temperatures were generally normal during bio-years 2008, 2009 and 2010
(Figures 66, 67 & 68). Precipitation was below normal in bio-year 2008, while precipitation was
generally above normal during bio-years 2009 and 2010 (Figures 69, 70 & 71).

Figure 65. Drought severity trend from 1982 — 2011, Wyoming Climate Division 10.
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Figure 66. 2008 Bio-Year: Monthly temperature data (°F), Wyoming Climate Division 10.
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Figure 67. 2009 Bio-Year: Monthly temperature data (°F), Wyoming Climate Division 10.
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Figure 68. 2010 Bio-Year: Monthly temperature data (°F), Wyoming Climate Division 10.
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Figure 69. 2008 Bio-Year: Monthly precipitation data (in), Wyoming Climate Division 10.
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Figure 70. 2009 Bio-Year: Monthly precipitation data (in), Wyoming Climate Division 10.
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Figure 71. 2010 Bio-Year: Monthly precipitation data (in), Wyoming Climate Division 10.
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CITATIONS

Palmer Drought Severity Index data and monthly temperature and precipitation data were
obtained from: http://www.ncdc.noaa.gov/pub/data/cirs/.

Average monthly temperature and precipitation data obtained from:

NOAA. 2002. Climatography of the United States No. 85. Divisional normals and standard
deviations of temperature, precipitation, and heating and cooling degree days 1971 — 2000 (and
previous normals periods). Section 1: Temperature and Section 2: Precipitation.

To obtain the Temperature and Precipitation publications go to:
http://www.ncdc.noaa.gov/oa/ncdc.html

Click on Free Data, Click on Publications, Under Publications B: 1971 — 2000 US Climate
Normals Products, Click on #6 CLIM 85 Divisional Normals, Under Monthly Divisional
Normals & Standard Deviations - CLIM8S5, Click on Temperature Values - PDF, Click on
Precipitation Values - PDF.
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INTRODUCTION

Habitat changes throughout the West are creating challenges for wildlife managers that have
never before been so critical. The long-term impacts of these changes are yet to be understood.
It is apparent, given habitat quality and quantity are declining, carrying capacity for many
wildlife species is decreasing. This is due to a variety of causes including: urbanization,
drought, fire suppression, invasive plant species, changes in fire frequency, climate change, past
and current over-use by ungulates, vegetation type conversions, and etc. While some impacts
can be minimized or even eliminated, others are not so easy to either understand or to manage.
For example, managers can plan and implement prescribed burning projects with some measure
of success. But how to properly manage for changing climatic conditions or even relatively
short-termed drought is yet to be understood.

Global climatic change is a natural process that has occurred for centuries and has caused
dramatic changes in the earth’s ecosystems. Generally these changes have progressed slowly
over the last 10,000 — 20,000 years, however the present rate of global warming has increased
30-fold in the last 100 years (deVos and McKinney, 2007). DeVos and McKinney (2007)
continue to explain this warming trend corresponds with widespread changes in distribution and
trends in biotic communities as specie distribution is shifting towards the poles and upward on
mountain slopes and earlier onset of spring activities by many species of plants and animals is
occurring.

Are changes occurring in Wyoming? Based on observations over the past 15 years it has been
noted many cool season grasses are ‘seeding or booting out” much earlier in the spring (April and
May). In addition, shrub transect data is collected in Wyoming big sagebrush (Artemisia
tridentate wyomingensis), true mountain mahogany (Cercocarpus ledifolius), and curl-leaf
mountain mahogany (Cercocarpus montanus) stands throughout the Casper Region. These data
clearly show a dramatic decline in shrub vigor and productivity (Tables 1 and 2) in most stands.
There has also been a dramatic increase (though un-quantified) in the frequency and distribution
of invasive and harmful plant species such as cheatgrass (Bromus tectorum).

Observed declines in pronghorn and mule deer population productivity in some herd units could
be due, in part, to shifts in vegetative condition on spring/summer and winter ranges. Grasses
and forbs important to pregnant and fawning does are curing out earlier prior to fawning. This
puts lactating does on a nutritional plane much lower than needed to provide nutritionally
optimal milk to fawns. Declining winter range shrub productivity decreases winter food
availability and quality resulting in poorer survival over all sex and age classes and reduces fetal
fawn condition resulting in poorly conditioned neonates at birth. In addition, declining health of
winter range habitats may also increase the susceptibility of pronghorn and mule deer herds to
experience dramatic large-scale winter losses during severe winters.

Shrubland habitat availability and quality has also declined throughout much of pronghorn and
mule deer range in the West. These declines can be attributed to a myriad of anthropogenic
causes including: habitat fragmentation such as oil/gas, urban, and wind power development,
certain agricultural practices such as sagebrush eradication to increase grass production and
yearlong grazing, and lack of natural disturbances (i.e. fire suppression) leading to climax
vegetative communities. However, in some areas, catastrophic wildfires with shortened event
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intervals due to the introduction of invasive plant species has had a dramatic impact on hundreds
of thousands of acres of sagebrush throughout the West. In many cases this cycle of flashy fine
fuels (invasive plants) and shortened fire intervals has eliminated entire winter ranges important
to pronghorn, mule deer, sage-grouse, and other wildlife species. Also, as shrub communities
are reduced or eliminated, the amount of stress on the remaining communities increases (i.e.,
increased browse pressure). This, of course, is a spiraling circle of increased browse use
resulting in decreased shrub vigor and production.

How can wildlife managers respond to these challenges? And can we reverse these trends?
These questions are daunting and pose new and important challenges to resource managers.
Certainly, it is unknown whether, through management actions or continued changes in climate,
these trends in vegetative condition will improve. It is certain doing nothing and simply hoping
for the best is both irresponsible and short-minded and will most likely lead to further reduced
carrying capacities for future generations.

So, as managers responsible for wild ungulate population management, what can we do? In the
Casper Region, our contention is we, as an agency, need to focus on the concept of sustainable
wildlife populations in times of ever increasing change. It is important, as habitats continue to
change, managers measure those changes and implement management to improve habitat
conditions both directly (i.e., habitat improvements projects) and indirectly (i.e., controlling the
amount of use). Adjusting wild ungulate use on key plant species to balance animal use
(browse) and the plant’s ability to produce adequate nutrition and maintain its
health/sustainability is essential. At minimum, as managers we need to control wild ungulate
populations at a level that does not cause further degradation to plant vigor and viability.
Concurrently, it is imperative land managers implement progressive management activities to
improve the condition of shrub communities.

METHODS

Measures of browse intensity, productivity, and hedging class have been collected on permanent
step transects in shrub communities throughout the Casper Region (Map 1) in some areas since
1993. Techniques are described in detail in the Wyoming Game & Fish Department’s Manual of
Biological Techniques (WGFD 2007). Transects were located in homogenous shrub stands in
areas of known ungulate winter concentration that best represent the winter range as a whole.
Transects are permanently marked with posts. The UTM coordinate of origin and orientation for
each transect are recorded and mapped.
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Map 1. Location of shrub browse and productivity transects in the Casper Region.
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Measure of browse intensity (or utilization) is obtained using at least 2 observers to ocularly
estimate the percentage of the current year’s leaders that have been nipped. This data is
collected in April through early May prior to shrub growth. 50 plants that occur nearest the toe
in a 180° arc in front of the observer at 3-pace intervals along the transect line are sampled. Only
those plants deemed available to a big-game species during the winter are sampled. Each shrub
is assessed for browse or utilization (% leaders browsed) and characterized according to the
hedging class criteria (Wyoming Game & Fish Dept. 2007, Appendix XII-page 29). Shrub
utilization is recorded as the average of the ocular estimates made to the nearest 5%. This
provides an estimate of the proportion of terminal buds removed from the plant.

A hedging class score is assigned to each individual shrub along each transect in the fall (usually
September). A score of 1 represents a shrub in optimal condition (high number of current year’s
growth extending from last year’s terminal buds), a score of 2 represents a moderately hedged
plant (30 — 60% of current year’s growth extending from last year’s terminal bud), and a score of
3 represents a plant that has been severely hedged with relatively few sprouts extending from last
year’s terminal bud. A period of extended over-utilization generally leads to severe hedging of
sagebrush plants. Severely hedged plants may experience short term boosts in production with
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little to no utilization in good years, yet may still be considered severely hedged as the plant’s
ability to produce leaders from terminal buds has been limited.

Measures of shrub productivity are taken on the same marked plants in September. Production is
estimated by measuring 10 randomly located current year’s leaders on each plant by noting the
second hand on a wristwatch, moving to that position within the browsing zone, and measuring 5
leaders then moving to the opposite side of the plant and measuring the other 5. Measurements
are recorded to the nearest millimeter.

RESULTS
All shrub productivity, browse, and hedging data by herd unit and year are presented in Tables 1
and 2.

Cheyenne River Pronghorn

The Wyoming big sagebrush communities represented by our sampling transects are
generally in poor to fair condition. Since 2001, annual production is trending upward, even
though we have documented several years below average production. The sagebrush plants in
the 6-mile Basin, Frog Creek, Red Hills, and M Creek areas are more decadent and heavily
hedged as compared to the other transect locations. The older and more hedged the sagebrush
plants are, the less likely they are to produce seed and perpetuate the community into the future.
So, it is our responsibility to maintain utilization rates at levels that will not only facilitate
sustainable wildlife populations, but will also sustain viable and vigorous shrub communities.

Medicine Bow Pronghorn

The big sagebrush communities represented by our sampling transects are in poor
condition. Poor production years exacerbated by heavy utilization has contributed to the decline
of these communities. Furthermore, the sagebrush plants are decadent and heavily hedged,
which also contributes to the decline in community health. In the Casper Region, the big
sagebrush communities in this herd unit are by far in the worst condition of those communities
represented by our sampling transects. But, we have implemented pronghorn population
management strategies over the last several years that appear to be improving the situation.

Bates Hole-Hat Six Mule Deer

The majority of true mountain mahogany communities in this herd unit are in poor
condition due to poor production, past heavy utilization, and poor seedling recruitment, but there
are some communities that are more productive. Our sampling efforts indicate we are
maintaining utilization levels below the 35 percent threshold, but the utilization rates observed
are still too high for the amount of production measured, and the condition of the individual
plants.

South Converse Mule Deer

The true mountain mahogany communities in this herd unit are in poor condition due to
poor production, past heavy utilization, and poor seedling recruitment. Data indicate we are
maintaining utilization levels below the 35 percent threshold, but the utilization rates observed
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are still too high for the amount of production measured, and the condition of the individual
plants.

North Natrona Mule Deer

These curl-leaf mountain mahogany communities are in poor condition due to poor
production, lack of seedling establishment, past heavy utilization and current utilization levels.
Albeit the utilization levels are within the 35 percent threshold, utilization rates documented are
still impacting the individual plants by limiting annual production and reducing seed production.
Curl-leaf mountain mahogany is a long-lived species and is very difficult to get seedling
establishment. We implemented a prescribed burn in this community almost 14 years ago, and
still have not documented seedling establishment.

Black Hills Mule Deer

The true mountain mahogany communities in this herd unit are in poor condition due to
poor production and past heavy utilization. Our sampling efforts indicate we are maintaining
utilization levels below the 35 percent threshold, but the utilization rates observed are still too
high for the amount of production measured, and the condition of the individual plants. Mule
deer population management measures are being taken to minimize additional impacts to the
individual plants.

Habitat Improvement Project Progress Report

North Laramie Range Watershed Restoration Project Phase 2010

During 2010, we mechanically treated 316 acres of conifer encroached aspen stands and
mulched 543 acres of basin big sagebrush along Stinking Creek. The reason we did not
accomplish more was due to a short field season because of increased precipitation. In addition,
we chemically treated 7,071 acres of cheatgrass and plains prickly pear cactus.

Bolton Creek Riparian Restoration Project

This project was initiated in 2010 to restore connectivity between Bolton Creek and its
floodplain, attenuate sediment and flood energy following extreme precipitation events, reduce
bank erosion and vertical channel adjustment, reduce fine sediment inputs into the North Platte
River and raise the water table allowing for expansion of riparian vegetation. The Bolton Creek
watershed is a major contributor of sediment into the North Platte River, which is a Blue Ribbon
trout fishery. Therefore, by implementing this project sediment loads will be reduced, non-
functional floodplains will once again become functional, riparian plant communities will thrive
again, and the hydrologic cycle within this watershed will again function properly. Therefore,
these improvements will benefit several species of wildlife that include, but are not limited to,
neo-tropical migrants (songbirds), cavity nesting birds, non-game mammals, mule deer, sage
grouse, non-game fish, and indirectly trout.

In 2010, we aerially deposited approximately 82,000 pounds of aspen trees into existing
beaver dam complexes. This was accomplished using 20 hours of helicopter flight time over a
one week period. Field observations on November 5, 2010 showed beaver have used the
deposited aspen trees to improve existing dams and started construction on several new dams.
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Thunder Basin Big Sagebrush Restoration Project

In the fall of 2009, 6,500 acres were chemically treated on 8 different properties to
control cheatgrass invasion. The project aims to reduce competition with desirable, perennial
vegetation and eventually improve the overall range condition. Additional work and grazing
management planning is ongoing with landowners operating nearly 100,000 acres. This effort
has been coordinated with the Thunder Basin Grasslands Prairie Ecosystem Association
(TBGPEA). This project lies within the Lance Creek mule deer herd unit; and Cheyenne River
pronghorn herd unit.

Midwest area Range Improvements and Grazing Management Planning

Assisted in the range inventory and grazing plan development for a 33,500 acre ranch
near Ormsby. Project also included the design of a watering system for approximately 'z of the
ranch and plans for future developments. Assisted engineers with design of another watering
system for a 32,000 acre ranch near Edgerton. The project will be completed in 2010 and
hopefully lead to additional projects. This project lies within the Pine Ridge elk herd unit; North
Converse mule deer herd unit; and North Converse pronghorn herd unit.
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