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Abstract: In the past 30 years, the population of wild yaks ( Bos mutus) has slowly recovered and is still the only

vulnerable species among the wild ungulates on the Qiangtang Plateau. Due to its obvious avoidance of human activities and
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strong aggressiveness, there is still a lack of data on the distribution and quality of wild yak habitats. This study used a
combination of field investigation and simulations using Maxent, Geo-FLUS, and InVEST models to systematically analyze
the distribution and influencing factors of wild yak habitats on the Qiangtang Plateau. In the future climate, land cover, and
food scenarios, the habitat conditions of the Qiangtang Plateau under different CO, concentrations in 2050 was constructed ,
and habitat changes were predicted to provide data support for biodiversity maintenance on the Qinghai Xizang Plateau. The
results showed that the total habitat area of wild yaks around 2020 was 251000 km®, concentrated in the northern plateau of
Nagqu City, and scattered in the Ali district. The habitats composed mainly by alpine steppe and alpine desert steppe, with
some scattered in glacial areas. Wild yaks were sensitive to climate and preferred to live in areas with warm season
precipitation about 200mm and cold season precipitation of 10mm, the annual minimum temperature was =30°C , and could
be tolerable to high slope. About 92% of the wild yak habitats were located within the Qiangtang National Nature Reserve,
with only 12000 km® of the species’ habitats distributed in the southern plateau that overlapping with human activities. In
2050, the average annual temperature of the Qiangtang Plateau will increase by about 2.7°C | with an increase of area in
alpine steppe and water body, while a decrease of area in bare land and glaciers and snow cover. The habitats of wild yaks
will spread to the northwest of the Qiangtang plateau, with habitats areas of 282000 km’*( RCP2.6) , 284000 km’( RCP4.
5), and 280000 km*( RCP8.5) under the three RCPs scenarios, respectively. A large and continuous area of habitats will
appear in the northern part of Ali district. Climate variables dominating among environmental factors will affect the future
habitats situation of the species. Wild yaks will prefer to areas characterized by annual precipitation of 185mm. The
Qiangtang national nature reserve has already and will play an important role in maintaining the habitats of wild yaks in the

plateau.

Key Words: wild yak; Tibetan Plateau; climate change; habitat simulation; human interference; Qiangtang Nature
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Fig.2 Habitat distribution of wild yaks in Qiangtang plateau at present

IE I = R RE ARG B bR 25.1 J7 km® 5 SETE S IR TR Y 36% , LA AR B A K R A0 i JE LD 6K,
F2 A AR A T G T 2 DX S L b o, L M A AR R T L DX AT S A A X A
FEIEPERA (HJE H A B /NI i 2 2 A, X B A A IR R I 4 B RE AR . SRR S R BT AR A
W EZ B ALY 7.1 77 km® , FHEMIE M 12.2 77 km® |, — WS 1R 7.2 T7 km* (K 2) .

2.1.2  IREEIE TG 8 b 5 i
45 i) B )y BE P4 A B 43 A B 17 ASIREE R b AT T U0 A b, & B0 AR A PR 28 56 A B L A B ik Tk

=

F] 78% , W N R TR 2 20% , HA A HOTE AR IR DTk, P48 4 X A 5 A& 2 i (IR TR AR 87 508K, B8 H Bk

http ; //www.ecologica.cn



3322 xR 44 %

AUl DR o e RO PR E DY 1, SRR S 30% , B FVE AR 22 — e R B FRGE T BFPFEA- Y2 A L, e ob,
e K X PR A I ML P DT MR R R 08 40% , XoF v K | i e 2 /I i S B A0/ £ ) B DU B A 3h W)
AR B R AR IS 5Tk 18.7% (€ 3)

-t 7 o e Y
NPP

Vit &3
T B
£33

W
b Z oK i
TR ZR K
BT H Bk
eV A Wk
AEREK R

A AR
B FHAMR
et H B
B H B iR
SEHH B |
AEHRIR

BT

Environmental factors

_H uuuu OO o

0 5.0 10.0 15.0 20.0 25.0 30.0 35.0
BRIE PR XA S5 437 0 BT kAL

Contribution of environmental factors to habitat distribution/%

B3 IHERARREREFHEFEFHES S HHRERE
Fig.3 Contribution values of environmental factors to the habitat distribution of wild yak at present

NPP . T #5947 71 Net PrimaryProductivity

G S, b 6T B — BRI D] (14 ) 7 Y 2 S e T AR A A7 R M e e - (T 4) o SRR A 1] A R ZE R K S TE
100—200mm Z [8] 573 2R K B <30mm XIE 80, IR B 25 15°C AN, B H Bl B 7E -35°—-20C
Z 18], 3 HAE-24°C 2o AW N Fc v o WS HB YR AE 4800—5800m , B 7E ML 5500m HiX {6 5h, BF4E4 nl 1 15°
PLPN B L5 2, XF MO it 32 0 e T 2 800 B P AR S, #E 1—3° 2 I A R o vy, PR A A S -
b 7 A 2 A S e I IR o FEAR A KT Bk AR AR S O S b T AR R R A
BHARGEGHE TS B /NS AR WP A WS X K R A S A 55 R R R 2 A S MV b A
B AT RO TS WLk B A 2] DL R vk S W Z ] VKSRl
2.1.3  ACHIE SR 0 T PR

SEH R IR AR AR N R S KO EES P & i B S i AN ZRIE SR 55 i A A R G0 L BT A B
IR P A T — RS A 128 ANEPAEA B S 5 A TS Bl B X /N B & BT A AR R
BB R At B T U B (183.1+112.6) km (P HME +hRifE2S ) L FE RS £ 88 (129.4£101.4) km, i £ A}
(111.8+95.1) km (&l 5) , JE3H a1 i i 30 56 19X 28 SR AU AR 6, N =2 i e LA i v, XoP A b P B AR XA B
SPFEARPE B TEBE A (13.9+11.6) km, U THE FEARIAE & 5 B G 2R KRBT R — M HRAE A 2P
5 2 /NI T A AL, DR TS0t B A A A B e i AR A R

KA InVEST Habitat Quality #58X5 A 236 a5 B A 754k , & B9 35 & I N J835 sl K- 2 R4 55, AR il
HTRAHE BT b X AR g A TR SR IR . A S 5 InVEST B3R B i A 26 T3 i & B 4007, 301532 A
KT S (B 5) o PRIEPREAR SV A T I E 0T, 2 2 m A N 289 30 32 2 X8, 2 31 TR G 5
IR 1.2 U7 km? 29 (5 S MBI 4.9% , TH0™ 8 09 IXBRZY 103km® , 253040 2630 ity vt B0 2 i g 3
2.1.4  FSRARI A F 0T B b

R 2023 4F JE I 5 AR LT LR IX S 40 J7 km? W55 31 28 L ARARAP b, HG v X B R 25 A0
PP P B EE B O JEIE R S AR IX,929% (23.2 T3 km?® ) BPAE A6 )8 M A3 A 78 E SRR XN, o 2 T 4%
O XA B A 8.7 7 kem® , 7 T8 i X (LS M T AL 9.9 T km?, SR DX A S, 1 11 ALY 5 47 S M 1) 8%

http ; //www.ecologica.cn



8 4 BT A5 RN R IEYE o S PR A0 S A1 B LR M [N 3R 3323

1.0 - 1.0 1.0
0.5 — 0.5 0.5
0 0 L 0 1 !
3197 6692 0 35.104 0 1.096
¥k Altitude/m B i Slope/(° ) PRR KRB
Distance from water source/km
2 —
E 1.0 1.0 1.0
£
3
a
g os 0.5 [ 0.5
£
2 oL . 0 0k,
= 0 417.985 -22.054 6.146 28 1276
it 2E ) S N EHRE TR
Net primary productivity/(kgC m2a™") Annual mean temperature/°C Annual precipitation/mm
1.0 1.0 1.0
0.5 0.5 0.5
0 I t 0 I 0
0 299 22 504 -38.1 -12.6
Bl R TR ZE R T Bt A BARIR
Precipitation of coldest quarter/mm Precipitation of warmest quarter/mm Min temperature of coldest month/°C

B4 DURY B BFAE A 4 2 5 15 SO R 455 R B W iz %

Fig.4 Response curve of wild yak habitats selection to environmental factors at present
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Fig.6 Management zones of Qiangtang nature reserve and distribution of wild yak habitats

IS =R S N INZ 5—8mm , 3= F I Ay BT LM DX A0 [ R B R T, ARk ORI AR HLAR SR R T
I R 3B M A W A ) TR AR 46.9% F1 48.1% ( RCP2.6 15 5¢) (46.7% 11 48.4% ( RCP4.5 1 5) LA
e 45.2%F1 49.9% (RCP8.5 1f 5% ) o FEJ KA JPRHE R B  FR I G 4 b | i A B S5 R b T R 45 ik
s TETRRE I B AR b Rk iR AT S o AR K R R R AR, RCP4.5 1% 5 R, BR LS D T

3536km’ , K455 A HR, FREAE AN 779 km® . BEAE, 25 610 km® (VK1 Bk AR SR AL M (1 7)

20014E 20104E 202045

20504E-RCP2.61% 5

0 200 km

i R
Bl stttk [ SWEKR 0 RAdRM ] RARE
Bl R [ FEAER ] &R ] ¥t
[__JRTLN [ U . ki
B7 RFEFRT LB KBEN
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Fig.9 Contribution value of environmental factors to wild yak habitat under three climate scenarios in 2050
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