Biotic Responses to Climate Change in

the Great Basinh and Mojave Desert:

g 14*’&‘1W\

_ DavidA. Charlet. .

7. College of Southern Nevada

! \"r,




Thanks!

e Funding and other support for this work:
e NSHE NSF EPSCoR Climate Change Project
e Faculty Sponsor Dale Devitt

— Clark County Ecosystem Indicators Project UNR
— US Geological Survey

— USDA Natural Resource Conservation Service

— US Fish and Wildlife Service

— College of Southern Nevada

— Wesley E. Niles Herbarium, UNLV



Staff

e Fred Landau, UNLV

e Jim Holland, Lake Mead NRA

e Craig Westenberg, USGS Water Resources
e Angela Pitt, AWE

e Phoenix King, AWE

e Jen Leary, AWE



The Problem

e To detect changes in vegetation as it
responds to changes in climate, we must
first know where the vegetation is now






The Problem

e GAP (Geographic Approach to Protection of
Biodiversity) map

— National project to map land cover throughout
the US.

— Nevada map (Edwards et al. 1996)
e Southwest ReGAP map

— Land cover map for southwestern US (Prior-
Magee et al. 2007) to correct problems
identified in GAP map
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LIFE ZONES IN THE
SPRING MOUNTAINS

The different climatic zones encountered as one goes up in
elevation or travels northward (in the northern hemisphere)
result in notable differences in vegetation type. The 10,000-
foot ascent from Las Vegas to the summit of Charleston
Peak is equivalent, in terms of vegetation associations, to a
trip from Las Vegas to the Canadian arctic and passes
through six different life zones. We will pass through only
four of these life zones on the trip up Kyle Canyon. You
would need to hike to the top of Charleston Peak to encounter
the upper two life zones.
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Other Projects Linked to Nevada

EPSCoR Biotic Responses to
Climate Change

Red Rock (RRCNCA) land cover map — USGS
Clark County Ecosystem Indicators — UNR
DNWR land cover map — US FWS

Clark County Soil Survey map — NRCS
Ponderosa pine genetics — BLM & USDA FS
USDA FS Forest Health Monitoring Program



Satellite
lmagery
e Landsat TM 7

— 30 m spatial resolution
— 7 spectral bands

e Quickbird

— Spatial resolution to to
0.6 m with wavelet
merge

— Spectral resolution
limited to four bands
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Nevada Vegetation Zones:
CICEIRENINEEES
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Nevada Vegetation Zones:
Great Basin Series at Full Glacial
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Nevada Vegetation Zones:
Great Basin Series at °T Max
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Great Basin Series:
Hypotheses
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Nevada Vegetation Zones:
Mojave Series
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Nevada Vegetation Zones:
Mojave Series at Full Glacial

Alpine

Subalpine

Montane

Pygmy Conifer
Blackbrush

Creosotebush

Pluvial Lake / Saltbush

South Aspect North Aspect



Nevada Vegetation Zones:
Mojave Series at °T Max
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Mojave Series:
Hypotheses
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Azonal Ecosystems

Desert Pavement
Bedrock Cliff and Outcrop
Springs
Mesquite/Catclaw
Riparian

Dunes
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Saltbush Zone



.
e S

8

¥

PR o
':‘*‘*-;'Féf"

=







Atriplex canescens
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Arilex polycarpa




Creosotebush Zone
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Sagebrush Zone
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Pygmy Conifer Zone
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Montane Shrublands
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SAMPLES BY ELEVATION (m)
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SAMPLES BY LIFE ZONE AND ELEVATION
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SAMPLES BY ECOSYSTEM

= BLACKBRUSH

M Blackbrush-Burn boundary
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B MOJAVE DESERT SCRUB
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Analysis

e To date, 950 unique vegetation Associations (n =
1398 samples)

e Encountered 718 species of perhaps 1200

— sampling remains inadequate

e Analyzing changes in environmental variables to
changes in distribution of species



.. SpgShpWyptSpl069.xlsx - Microsoft Excel non-commercial use

4 Home Insert Page Layout Formulas Data Review View @ - 7 x

= =

Arrange Switch

All Windows =
Workbook Vie Show/Hide Zoom Window Macros
AFE316 bl T
....................................................................................................................... Y
=
|
M4 M| WP_460-802 ¥l 1 [ m ] »

Edit EEE =1 (+)

ngg = » '@ Microsoft P... A Window.. ~ | () PowerPoint ... s [ Picasa Web ... £ - B Classificatio... B CC_Plot Dat.. || Hj SpgShpWyp.. | <




cc_veg_300 _nms

102_cow

89_BSH

= 20,
SH 108 WY A
x c. 20 SR
13 16 con
32_cow

125 BSR
N 22_5Fj 2L
L1085 copa ™

51 BSH

. A AsA TLT A
A R

111_esH
0_Lsc

40_SH 121 85k

115 BSH

72,

105_HSC

s0_ss LN

76_BDH

70_8DH

Gtas_RRW

205 1R BSR

131 BSR 200G RH
A A

238 L
Jo0 HsC zg*ms 133 BSR

224 Ms
280_EMS

220 Mis 268 NRS
! 269 NRS A '

270_NRS

241_LwM
205_Lam

0aa_pan
‘258

Elev_(m)

N T 2n3nRs
264_0x

243 LM A 188_RRC

ppt_aver i

208N

300_HSCo71 NRS 287_NNC

A A oA A

AR

0 cco
35 LCW]LCCD‘—

3.cop

31_cow

1688

93 bor
91 BSF

216 MW
RW

78_RRW

A A

Ccv

20265

274_BOH

Bl

litter A

171_80H

108 GS
109 CH

%_CAVER

187_RRC

2771w
162 8D

206_RRW
7

234 FC

207_HSC

231 FC

278_LiM

288_NNC

282_HLGC

50_Gfveew

169_BDH
25 cco
57.cow 20BW
ccw

20_cow

85_cco

275 6D

170_BDH

A

184_BDH

183 oun

167_BDH

218 48

217_Ms2 2896

36_coW

test32

Al
4
6
A7
A 44
54
A 69
A 73
A 109
A 159
A 167
A 168
171
A172
173
174
A 176
177
A 195
198
217
219
A 225
A 232
A 234
235
236
242
A 248
A 278
A 293
A 297




Accomplishments to Date

e 1413 locations on ground in Clark County
with:
— High resolution geo-referenced photographs
e 20,000 total, 4000 identified plant photographs
— Plant species by waypoint matrix (718 x 1413)

— Vegetation description, classified to
Association, Alliance, Ecological System, Life
Zone

— Physical characteristics
— 140 plant collections by Charlet, 200+ by Leary



Climate Change Monitoring

e 1413 locations to monitor vegetation
response to climate change

e Detailed descriptions of associations
present at all climate stations in network



Bonus:

e Accuracy
assessment
for GAP,
ReGAP, and
new Nationa
Forest land
cover maps
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Tie Together the
Two Climate

Transects
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