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Fig.1 A map of the study area with sampling sites
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Table 1 Statistics of active layer thickness before and after calibration ( cm )
SR Fe/ME S ONIEN B[N B 2E
Number of sample Minimum Maximum Average Standard
sites value value value deviation
8=
73 60.0 507.9 280.3 99.83
Active layer thickness
WL gl A 4%
73 60.0 480.0 250.9 97.55
Observed thawing thickness
21l
73 0 67.66 29.37 19.02
Difference value
2.2.1  HbER R AR ) B 2k WRAEAT N TS, SRR SR LSRR S

WFIE, e BR e ) S 0K — 4R 0 A R (3—4
H) B (5—8H) . Bk (9—101 ) K4 (11
H—WA 20 ) mAZES P it ER Skl
SR FH2009—201 14FE =AFE [ MCD43 A3 7= dh 1 45
BT RAE SRRV AR 19 12 1 3% B DL S 211
IR ARBESE R 2009—2011 =4 18] A SF- 2
FZR -1y 1 2% S RSB0 55 L o5 7K o 3 2 R

3 AH . BT R IR A S T A
Ay BT (£2) o B FMODISHEL R I IR 5
J e R0 D Rk 5 3 2 2 TR R S b 2R R R G
Z, AR EEI2009—201 14F =4E 5 24 1
I R VR A AU K R 3% 2l J2 IR BE A3 A 1 5
M) A F-

R2 RTH. EFHHREBREXFLENREEOBEXMSE

Table 2 Correlation coefficients of active layer thickness with monthly average Albedo and seasonal average Albedo

200943 H 201044 H 2010442 201143 H 2011474 H 201 14EHZE
March, 2009 April, 2010 Spring, 2010 March, 2011 April, 2011 Spring, 2011
B2
Active layer -0.47" -0.43" -0.417 -0.38" -0.40" -0.40"
thickness
FEAKEN 70 73 73 73 73 73

#FIRpTE0.01 K (XU ) | @A *#*Correlation is significant at the 0.01 level ( 2-tailed )
g

2.2.2 T o0 B 1945 A e B TR A
I G BERL A A o A, ELBCRATRR, A
i — AN R PRI, 23 i 1 b 4 1) 22 B £
FPEReE. WL, APRTEMAL 00 I 2R 5
ol ¥y A A S I R AR B0 T AR A o AR 100711 25
SEAT 2 B9 F50I 5 b 4 w2 e TR L BRI DL e A
A S e 2 R T T BT 5 X3 2l )2 B ) T30
PR
BRI ZR A D ], 3 s o A A
A O 0 Hr FAT % A I S 4R 355 Bl )2 B B 10 P 45 A
o MBIRAR bR R AT E b, HOREW] (3R

3) : HEPOAS F A T 25 DTk 4 S 34.10% |
23.95% . 16.15% . 10.35%, 2RI 2=50HkE N
84.55% , REHE Ml BE4L KR /3 A8 S o 3 J i &
W, H— F R EEAE AR R o R e
2% . IR . A, B iR
VEFRBISE R PR ol M 36 I R | W3R 56 = a0y
ke VR FH A R P O R MR 5 BRI
B BRI S, Bk, &2
R FEZEERAEREAE TR WRERRE
2. WA R | ARMERE . 45 R
3 (Albedo ) . ¥4k . 3.
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Fig.3 Spatial distribution of active layer thickness (a) and uncertainty (b)
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CONSTRUCTION OF AN INDEX SET FOR PREDICTING THICKNESS OF ACTIVE
LAYER OF PERMAFROST IN QINGHAI-TIBET PLATEAU AND FOR MAPPING

Chen Jike" > Zhao Yuguo'" Zhao Lin’ Fang Hongbing” * Zhang Ganlin'

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China)
(2 University of Chinese Academy of Sciences, Beijing 100049, China )
(3 Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000,
China )

(4 School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China )

Abstract In the Qinghai-Tibet Plateau, a small number of soil samples were collected during surveys
of permafrost for the study on building up an index set for predicting thickness of the active layer in the
permafrost and for mapping using the digital soil mapping method. By taking into account the relationships
between soil and landscape environment, an index set was screened out and established, encompassing,
diurnal surface temperature variation, altitude, slope gradient, slope aspect, NDVI and parent rock. With
the aid of the method of setting individual samples as representative, a permafrost active layer thickness
distribution map of the region was plotted with quite satisfying accuracy and resolution, thus overcoming
the difficulty in space extending mapping in the processes of simulating thickness of the active layer of the
permafrost with mathematic-physical models and breaking through the limitation of the use of semi-empirical
models in mapping being low in resolution. In view of the problem that the sampling sites in the survey were
quite limited in number and not so representative of the whole region, the method of modeling based on multi-
samplings separately was adopted, instead of the conventional one-time full samples method. Consequently a
predictive index set and a map was acquired.

key words Permafrost; Active layer thickness; Factor selection; Soil mapping
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