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Influences of vegetation on permafrost. a review
CHANG Xiaoli" ,JIN Huijun' ,WANG Yongping' ,ZHANG Yanlin' ,ZHOU Gangyi’ ,CHE Fuqiang’ ,ZHAO Yumei’

1 State Key Laboratory of Frozen Soils Engineering, Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences ,
Lanzhou, Gansu 730000, China

2 Survey and Design Institute of Daxing'anling , Jiagedaqi, Heilongjiang 165000, China

Abstract: As the main body of the earth cryosphere, permafrost is formed as a result of heat-moisture exchanges between
the lithosphere and atmosphere. The occurrence, distribution and thermal regime of permafrost are affected by many
environmental factors of varied spatiotemporal scales. As the medium, a participant and a buffer layer of heat-moisture
exchanges between the lithosphere and atmosphere, vegetation and its changes significantly affect the hydro-thermal regimes
and distributive features of permafrost. In this paper, the influences of vegetation on permafrost were systematically
reviewed. Vegetation has relatively high albedo and capability for water holding and retention, which vary with different
types of vegetation and have great impacts on the heat-moisture regimes of permafrost. In vertical structure, there are
distinct layers for a given type of vegetation. Each layer has different influences on the thermal regime of permafrost,
especially the ground cover layer. Compared to the area above crown canopy, which usually reflects and absorbs probably
40% of solar radiation, the crown canopy significantly affects net radiation and ground surface temperatures in forest.

Vegetation, especially the canopy structure, considerably controls the snow accumulation and redistribution through the
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interception component of the water budget, wind speed, and solar radiation at the snow surface, resulting in a significant
impact on the heat-moisture regimes of permafrost. Therefore, deforestation, such as for farming or fuels, may alter snow
accumulation, albedo, surface coverage, and capability of water holding of vegetation. This may greatly modify the
permafrost environment, induce many types of permafrost hazards, or even result in the thawing and eventually decaying of
permafrost patches. Permafrost and vegetation are key components of ecological system in cold regions. They are
interdependent and interactive, and have reached dynamic equilibria in the geological and biological evolutionary processes.
In permafrost regions, specific vegetation types or their combinations usually present because of appropriate temperatures
and moisture conditions. Therefore, the occurrences of specific plant species or a plant community can largely indicate the
occurrence of permafrost. Finally, some problems unresolved in the research at present are identified in this paper, and the

prospect for further study is also proposed.

Key Words: vegetation; permafrost; heat-moisture exchange; indicator
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MW, HEARA TGN, AR GOR™ S R R IX 15 e/ B -0k 1 C R — L IRABIR .

3 HEMRZE

LA B IR0 5 A [ AR e S BRI 495 2R S S IO R BH R S (B XU 7 0l b A 15 A A0 AR 3R 1 R K
TROKSEAE RIRSE M T AR 2245 R L R /K PRI ok A DT R 3k i) o B P A AN A 25 Al PR ax Sk
Pl— ELRRIIR A7 AT REXS 224 Uk i O T OS2, 53 Oh  WIE 2 TR S AR b 22 o) i A 351
FRAFEICZR , — SRR mT LA TR ARG, AR /W), $8 78 Z AR08 1 iYZRBUFN 25 (8] 0 A1, A i iX R e 7s AR
FHEA R B, RAG VR A N T IR T T, SEPR AR A 224 R 52 2 1 43 B A 00 R S A (2K
ARENFIVEEE) BT I A | PR A5 DA S AR I 1RO 22 48 U 5 45 R i) AS I ) A, PR
T3 T BIFTE I 5 1 — 2 TR AR . SC TARRON 24808 TSmO BIESE , H A - 72 LU T 18]

(1) ZH 58 e 8L, B = KA R Go i W 2 ge At o ek, 36 1, 2 SNOWMIP2 ( Snow Model
Intercomparison Project for Forest snow Processes 2) 1% H1 8 7E i 111 Alptal IS K#Y BERMS 45 B9 FRAK X XF
FEBE B R b AR DG N AR ST T AT R 58 R4S TN PR S R B, BRI =2 A, 3L
b3t DX UV RE RS LA, PRI, TR 224 R b DR O TR - R Y 2 T HLA AT S Wi R 458, AT A

http ; //www. ecologica. cn



7986 A E = 324

RIS Y i 3t 350 e AN TR] DI 2 [ ) ] 26 % HE TS

(2) BV ) —BRIX AR B 2 BE 6 B R 0 S5 AR AN [R5 AT SEVE AN [R)  BEAS T AR AR R = R 22 S
M o 58 AR L 3 BT RSO O - B S ), BEEAS 2235 T ELULIN R S b . in EL A R R A TR sl oo 224
T RIS, SRR ARG SO R EE T LU A B2 25 G 53 R, 56 A A7 S5 10 Al s LA B XS
AT SR T

(3) Bpfgez oh , SRR Z AR L — D EE N R, S E AR A X, B R R + 2 h
Hem e R A BT IR B HATOC TS T R L I S A LB AN R AR AE
DRI, 45 JCTR S a7 WL 2R S5 i S A TR AR , AR 1208 B Tk A DR 3R R B a8 P A P % it 2 ik
B AR B AR ZER
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