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Abstract: With global warming and the intensity of human activities, the extinction trend of endangered species has
increased significantly. It is of great practical significance to protect endangered plants in the Qinghai-Tibetan Plateau
(QTP), especially rare and endangered trees. In this paper, 14 representative rare and endangered arbors on the QTP were
selected as the research objects, and their distribution under current and future climate scenarios were modeled and the
richness were analyzed, and the suitable distribution areas and priority protection areas were discussed. The results show
that the suitable distribution areas of endangered arbors are mainly concentrated in the southeastern, the middle and low-
elevation mountains of the QTP, where the altitude is relatively lower and the water-heat conditions are relatively better.
However, the proportions of nature reserves covered in these areas are very low, forming a large number of protection gaps,

which is extremely unfavorable to the protection of endangered arbors on the QTP. Based on the analyses of this paper, the
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valleys in the middle and lower reaches of the Yarlung Zangbo River, the Hengduan Valleys in the southeastern QTP , and
the valleys in the western Sichuan Plateau in the eastern QTP are suggested as key areas that should be prioritized for
planning and construction of protected areas. Nature reserves should be established in due course to improve the adaptation

of endangered trees to climate change and human activities.

Key Words: endangered arbors; suitable distribution; priority protection; climate change; human activities; the Qinghai-

Tibetan Plateau
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Table 1 The selected representative endangered arbors and their samples

B hTH L& B4 FEAS RS Wil fe S Sl
No. Latin name Species Family Samples Endangered rank Protect rank
1 Populus euphratia ik} Rk 90 S 1
2 Haloxylon ammodendron ol £ 93 VN[ IE3
3 Abies squamata i B2 V2 A2 FARE 55 S fe
4 Larix potaninii 4% FARE 49 bliw[en
5 Picea brachytyla & mits FARE 46 B fE
6 Picea likiangensis i A AR 45 bliw[en
7 Picea crassifolia HiF sk FAFE 44 B fE
8 Picea purpurea SR FARE 39 bliw[en
9 Taxus yunnanensis PR EANCR A ANCN 47 Wife
10 Cupressus torulosa P AAA LS 20 Wife %
11 Juniperus przewalskit A B A JiEERE 27 Vi
12 Juniperus komarovii BERRA JisEEE 22 V3o
13 Juniperus tibetica KRB LIS 57 bliw[en
14 Juniperus convallium AR Gisva 30 bliw(en
®2 FHERMBRES-SEEAMEREXL
Table 2 The Qinghai-Tibetan Plateau bio-climatic area system
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HI. 5 UL I8 B. i H X HIB1 SR 34 TS 1 e 7 L)l o ST A i) X
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HIC2 JE3 o JL ) 44 o 5 e JRL X
D. FEHX HIDT B L i S S5 X
HIL & ity A/B. /AR M X HIABT VPG 5 LR A S AR IX
HII. Plateau temperate region C. P TFHhIx HIICT A3 3% 75 7R v LU A b/ R JE X
HIIC2 FERE i LA HHE DA i JE X
D. TRHIX HIIDT SR A F S BEIX

HID2 B AdF L FEREIX
HIID3 BA7 B 11 M5 81X

TVAG6. L3 3IE A
IVA6. Mountain subtropics

1.3.1  BAURE R

1997 4F, Fielding 1 Bell B K AUC (area under ROC curve) 5| AR A A M BE T4, B AUC (H
AREZALIWT R RN, B2 AR R DL A BE R UG A5 ) SR AUC {1 SEA RS A 2k R, JLHR AR 7
L0.5,17,0.5 F R BEHLAM AT, 1 227 BB 45 5L 15 90T SR 47 1X 5 4 M TR, 88k 2% SR T 0 I
B2 SR ARIRE, AUC i =0.8 I BURDR BERCUE , BUMAS AT 5 B 5 AUC 1.<0.5 IR 510
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Fig.1 The bio-climatic areas, annual mean temperature and annual total precipitation of the Qinghai-Tibetan Plateau in recent years
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Table 3 Selected environmental indicators for modelling spatial distributions of endangered arbors
B A 7 A SO A P 1T s
Environmental factor Factor Description Abbreviation Unit
USRS A AEZE Mean monthly temperature range Bio_2 C
Climatic factor SRR Isothermality Bio_3 -
RIRAEAS AL Annual temperature range Bio_7 C
F i 2 AR Wettest season mean temperature Bio_8 C
A ZETHR Coldest season mean temperature Bio_11 C
[ 7K A 23 Seasonality of precipitation Bio_15 -
IR K Wettest season precipitation Bio_16 mm
Fei® ZEREK Coldest season precipitation Bio_19 mm
+ 5T AR KE Available water content AWC kg/m?
Soil factor it Clay Fraction Clay %
oy Salinity ECE dS/m
O 5 Sodicity ESP %
TR A AR Gravel Content Gravel %
EERiIR s Organic Carbon oC % weight
TR pH (H,0) PH
USDA L-3E5p2¢ USDA Texture USDA —
HiJE K- Terrain factor ik Altitude ASL m

USDA . ZE AV B United states department of agriculture
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FEI R0 0 S AS 3 DX R X g i 323
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Fig.2 The Suitable zones of the endangered arbors on the Qinghai-Tibetan Plateau
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Fig.3 The potential suitable distribution areas of the endangered arbors on the Qinghai-Tibetan Plateau
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Fig.4 The changes of annual mean temperature and precipitation of the Qinghai-Tibetan Plateau under different climate scenarios
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Fig.5 Changes of potential suitable areas of the endangered arbors in 2050s and 2070s
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