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Climate Change near Khawa Karpe:
five lines of evidence

Qualitatively, It’'s hot, MoeNseens: are
changing, & the glaciers are melting.

Repeat photoegraphs
Gradient analyses
GLORIA plots
Tibetan perspectives

1. Qualitatively; it’sfhot, the Monsoons
changing, and the glacierss are melting.

IPCC Fourth Assessment Report

5-6°C temperature increase &
20-30% precipitation increase




2. Repeat Phoelographs

Joseph Rock 1923 Robert Moseley 2003
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South aspect: herbs/shrubs South aspect: trees
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Ordinations o4 soresi s
Aan 2455 m
of : L
Vegetation
oVer

Elevational

Gradients

o
(2000m -4500[’]’]) Axis 1 (Eigenvalue = 0.973) #Axis 1 (Eigenvalue = 0.553)

North aspect: herbs/shrubs North aspect: trees
(=]

0.647)

]
8
@

Axis 2 (not significant)

Axis 2 (Eigenvalue
erEReFEREPFDO0OO

Northern
Aspect Sites
1997 m
2195 m
2410 m
2700 m
2850 m
3062 m
3250 m
3455 m
3871 m
3880 m
4077 m
4255 m

4460 m

0.688)
0612)

e secondary var.
e aspect
* slope
* axes correlations
* 151 0.99-0.83
» 24 0.93-0.83
» 27d S aspect ns

erpmepEOGPOOFO0

Axis 2 (Eigenvalue
Auxis 2 (Eigenvalue

&
Axis 1 (Eigenvalue = 0.936)

&
Axis 1 (Eigenvalue = 0.971)

Diversity Southern Aspect Richness

Vegetation Type Vegetation Type

20,

i £ w%/ll
Jff{\/\A

0
2341 2455 2614 2820 2947 3042 3242 3446 3632 3840 4045 4245 4422 2341 2455 2614 2820 2947 3042 3242 3446 3632 3840 4045 4245 4422
Hevation (m) Hevation (m)

—o— Herb-Strub Diversity  —a— Useful Herb-Shrub Diversity  —e— Tree Diversity ‘ ‘ —o— Herb-Strub Richess  —#&— Useful Herb-Shrub Richness  —e— Tree Richness

B

T

Tree Diversity/100m 2

Tree Richness/100m 2

Herb-Shrub Diversity/3m 2

Herb-Shrub Richness/3m 2
@ &

Northern Aspect

wisen wisen Vegetation Typg..., I Vegetation Typg_

25 s 30 30
£ M 2 2 o
Q : £ 5 £
2 S 2 S
& S e ® g
g °3 £ 2
2 z S N\ 8
a 2 [ T 2
g 1 L 2 _qa) ] S
5 I \\ 2 ) :
; @ 8
g A S AN\ g : :
2 S & &
= A//t/ \Fl/ LM l E N

0 0 0

1997 2195 2410 2700 2850 3062 3250 3455 36713880 4077 4255 4460 1997 2195 2410 2700 2850 3062 3250 3455 3671 3880 4077 4255 4460
Bevation (m) HEevation (m)
‘ —o— Herb-Shrub Diversity  —a— Useful Herb-Shrub Diversity  —e— Tree Diversity ‘ ‘ —o— Herb-Shrub Richness  —a— Useful Herb-Shrub Richness  —e— Tree Richness ‘

Useful plants, plant diversity and richness are all greatest in Alpine
ANOVAs p=0.0001 (Salick et al. 2004)




Useful plants are directly related to biodiversity and vary with elevation

Tibetan Doctors
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collect medicinal plants in:mountains




4, GLLORIA Sampling

Primary variables in analyzing Tibetan climate change:
Elevation, Precipitation,
and human dimensions ofi gleball climate change

S

Tibetan Autonomous Prefecture
N\ Yunnan, China

¢ Da Xueshan (furthest
east — least rain)

¢ Rizila (intermediate)
.

¢ Ma Ji Wa (south-
intermediate)

*




Alpine VVegetation
I Eastern Himalayas

Vegetation clusters
Bilegeographically.
“Sky Islands”

NMS Cover
r’=60%o

NMS Frequency
r2=67%

= tree/shrub 4400m (except C)
+ = alpine 4500m "
X = rocky 4600m
[J= scree 4800+m
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\egetation clusters
biegeoagraphically.

NMS Cover
r2=60%o

NMS Frequency
r’=67%

although there is similarity in high
elevation vegetation, demonstrating

“Arctic-Alpine” affinities.

\egetation clusters
environmentally,
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Vegetation clusters
environmentally,

Precipitation and Elevation

Lower alpine

CCA Frequency: r2=91% & 87% p=0.001
again, with greatest similarity in

high elevation vegetation —
“Arctic-Alpine” affinities.
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\egetation tenads

» Biogeography defines vegetation,
& as does precipitation & elevation.
¢ Highest elevations have similar

vegetation types (“Arctic-Alpine”).
+ Alpine vegetation has the most

diversity and most useful plants
(Tibetan medicines) and Iis most

Climate Change near Khawa Karpo:
five lines of evidence

Qualitatively, it’s hot, monsoons are
changing, & the glaciers are melting
¢ |IPCC substantiates
Repeat photographs
¢ Glacial retreat, shrub & treeline advance

Gradient analyses
¢ Alpine is most diverse and useful (Tibetan medicines)

GLORIA plots
¢ Alpine is
Tibetan perspectives
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