31 2 226 ~233 Vol. 31 No. 2 pp226 ~233
2013 3 JOURNAL OF MOUNTAIN SCIENCE Mar. 2013
1008 -2786 - (2013) 2 —226 - 08
123 1 1 1
(1. 730000;
2. ) 400042;
3 400042; 4. 400042)
o Pearson
. GIS 29
o 50 a
i1 . 2.
;3. .
P931.4 DA
5
10 km o
A) Al A) Y N i o
500 o .
40 ¥
0.25%C /10a 20 90 60
1.05°C ' . 7
2-4 8-9
10 1

( Received date) : 2012 — 10 —07;
( Foundation item) : 973

(41121061) ;

( Accepted) : 2013 -01 -02,
(2012CB026101) :
( SKLFSE =2 —07)

o

(41030741) ;
Supported by the State Key Development Program of Basic

Research of China( 2012CB026101) the State Key Program of National Natural Science of China(41030741) the Foundation for Innovative

Research Groups of the National Natural Science Foundation of China(41121061) and the Independent Project of State Key Laboratory of Frozen

Soil Engineering CAS( SKLFSE -2Y -07) .

( Biography) : (1986 —)

born in Hunan master major in research on land consolidation and rehabilitation.

o Lu Jiahao( 1986 =) male

E - mail: lujiahao09 @ mails. ucas. ac. cn



227

50 a o
1
5 km
4 420 ~5 120 m
3073 34°41” ~ 35°26°N
1 100 km*. 29
(0
2
2.1

GIS
4 ~5C ",
. 2006 8
NDVI
2011 9
(1), NDVI
-1-~1 0.2
110 km ~0.8 . 2
K2964 ~ -0.378 ~0.39%4 .
92°50° ~ 93°30°E 2.2
5 2 Arc—
GIS
2.3
13
16
210 m 214 K359 +100
0.3 m 4.22 °Cc ",
. 1.7~2.4 C
50 ~70 m
N DK1139 + 670
0.5 m >3OC 19 )
20
4.6C( 1),
: 0.5° /( 100 m) 920
m o

King *



228 31

. =N
A RERATTR {ﬁ;_ A AEE IR

$E

L A A
3’ NDVI

[ o
" High: 0394

o P

- e

Low : -0.378

nnyr _r 1
5250 5 10 15km 15 km

1 2
Fig. 1 The layer of NDVI Fig.2 The layer of Slope
~2.3~2.3
4,
. 2.4
29 N N
Pearson ( 2) 5 2
1 K .
Table 1 The influence of the aspect to the mean annual ground temperature 0.01
/m /°C /m 0. 05
D202 2987.5 -2.4 100 | > | | > | [ o (
5 2990.0 -0.2 <20 ) 0.05
9 2927.0 +2.2 0 0. 268
1) 0 ° N
3
@
)
)
ArcGIS z,
DEM
( 3).

2. 3cos6( 0 0° ~360°) o



2 229
N N
FEHR TR A FEH R I
JLFET £
\H—feim
™ igh: 23
Rk X
o 1 1
15 km 5250 L] 10 15kmr
3 4
Fig.3  Aspect gained by spatial analysis Fig.4 The normalization of aspect
2
Table 2 Correlation coefficient between the mean annual ground temperature and main factors
Pearson 1.000 -0.451*% -0.359* % 0.236" -0.062 -0.278" -0.035
0.00 0.01 0.021 0.047 0.016 0.073
29 29 29 29 29 29 29
3.1
56.02 -T-1.02L
Ho="""050 *1®0C )
i _40.24—T—0.491Lx100( ) (2)
Lo 0.572
H, (m) T (C) L
) (%)
° 3.2
25
H=3650exp —0.003p -25.37)2 +1428 (1)
H (m) o .
(2
3 24

-2.0C

26



31

230
T, =68.827 -0.00827H -0.927L (3)
T, (C) H (m) L
(°) 7
76
) N AV B 6
I I
T, = -0.83¢ -0.0049E +50. 63341 (4) z
T(’,p ( OC) ¢ Zi L di
(%) E (m) o n °
3.3 ArcGIS
3 5
29 2000—2010 o
94. 06%
T=65.461 —1.222¢ —0. 005H — 0. 299cosf ( 5) 15.94%
T (C) o X 16.97%
(°) H (m) 6 (%) o :
N 0.936 48%
. 19. 09%
4
S
143 + » N
29 N N
ArcGIS
(5) ;
3
3
Table 3 the permafrost zonation and Area statistics
TCP - IV TCP - I TCP -1 TCP - 1
/C I's—2.0 —2.0<T<s—1.0 —1.0<T<—0.5 —0.5<T<0 T<0 T>0
60.11

/km? 151.61 161.39 456.58 181.62 951.2




231

2
T.= - (0.414exp(0.3267T,) -1) (7)
T, (Cc) T, 17.96% 31.19%
(C) o .
o : 52
50 a
1.25%C
. 6
(7)
(5) 1. Pearson

T=65.461 —1.222¢ —0. 005H - 0. 299cos6 + AT,

(8) .
AT, . 2. 94. 06%
(5) ArcGIS 50 a 15.94%
( 6)- 5 ;
16.97%
. . ; 48%
. ; 19. 09%
50 a 14. 98%
4.81% 15.96% 14. 45% .
45.14% 32.54% . .

B
< LA
HRAH
8 0 T 4 B
| e
B Tcp-1
B rep- 1
[ Tep-m
B TcP-IV

5250 - | 10 15 km

6 (50 a)

Fig.5 Ground temperature zonation for permafrost engineering Fig.6  The prediction of permafrost distribution in the future 50 a



232

31

3. 50 a

o

RGO B IRA R IE R ST 4 4R 449 DEM

( References)

Wang Qingchun Li Lin Li Dongliang et al. Response of perma-
frost over Qinghai Plateau to climate warming J . Plateau Meteorolo—
gy 2005 24(5):708 —713 .
J. 2005 24(5):708 -
713
Li Shuxun Cheng Guodong Guo Dongxin. The future thermal re—
gime of numerical simulating permafrost on Qinghai — Xizang ( Tibet)
Plateau China under climate warming. Science in China: Ser D
1996 39(4) :434 -441

I :D 1996
26(4) :342 -347
Wu Qingbai Li Xin Li Wen jun. The response model of permafrost
along the Qinghai — Tibetan Highway under Climate Change. Journal
of galciology and geocryolofy J 2001 23(1):1 -6

I 2001 23(1):1-6
Jiang Yongjian Li Shijie Shen Defu et al. Climate Change and Its
Impact on the Regional Environment in the Source Regions of the
Yangize Yellow and Lantsang Rivers in Qinghai — Tibetan Plateau
during 1971—2008 J . Journal of Mountain Science 2012 30(4) :
461 —469
40 I
2012 30(4) :461 —469
Tong Boliang Li Shude. Some characteristics of permafrost on Qing—
hai — Xizang Plateau and a few factors affecting them G //Profes—
sional papers on permafrost studies of Qinghai — XXizang Plateau.
Beijing: science Press 1983:1 - 11
G //
1983:1 -11
Keller F. Automated mapping of mountain permafrost using the pro—
gram PERMAKART within the geographic information system ARC/
INFO J . Permafrost and Periglacial Process 1992 3(2): 139 -
142
Morrissery L A Strong L L. Mapping permafrost in the Boreal forest
with Thematic Mapper Satellite data J . Photogrammetric Engineer—
ing & Remote Sensing 1986 52:1531 - 1519
Fujun Niu  Guodong Cheng Wankui Ni et al. Engineering-related

slope failure in permafrost regions of the Qinghai — Tibet Plateau J .

Cold Regions Science and Technology 2005 42(3) : 215 -225
9 Niu Fujun Cheng Guodong Lan Yuanming et al. Instability study on
thaw slumpingin permafrost regions of Qinghai — Tibet Plateau J .
Chinese Journal of Geotechnical Engineering 2004 26( 3) : 402 -
406 .
] 2004 26( 3) :402 —406
10 Lin Zhanju Niu Fujun Xu Zhiying et al. Developing features of
thaw grooves and their influence on stability of roadbed along Qing—
hai — Tibet Railway J . Chinese Journal of Geotechnical Engineer—

ing 2011 83(4):566 - 573

2011 33(4) :566 —573

11 Wu Qingbai Shi Bin Liu Yongzhi. Interaction study of permafrost
and highway along Qinghai — Xizang Highway J . Science in Chi-
na: Ser D 2002 45( 10) : 893 - 902

J. :D

2002 46(2):97 -105

12 Niu Fujun Lin Zhanju Lu Jiahao et al. Study of the influencing
factors of roadbed settlement in embankment-bridge transition sec—
tion along Qinghai — Tibet Railway J . Rock and Soil Mechanics
2011 32(2):372 -377

J. 2011 32

(2):372 -377

13 Camill P Clark G S. Climate change disequilibrium of boreal per—
mafrost peatlands caused by local processes. American Naturalist
1998 15(3) :207 -222

14  Wang AiJun. Study on Water & Soil Conservation at Qinghai — Ti—
bet Railway Geermu — Lasa Section D . Chengdu: Southwest Jiao—
tong University 2007.

D . : 2007.

15 Zhang Xiuying Feng Xuezhi. Digital terrain model based Temporal

and spatial distributions of solar radiation in mountainous area J .

Plateau Meteorology 2006 25( 1) : 123 - 127

2006 25( 1) :123 -127
16 Cheng Guodong. Influences of local factors on permafrost occurrence
and their implications for Qinghai — Xizang Railway design J . Sci-
ence in China: Series D 2004 47(8) :704 - 709

(D ) 2003 33(6):602 -607
17 Chou Yaling Sheng Yu Li Jinping. Analysis of transverse thermal
asymmetry of highway high embankment in permafrost region J .

Roadbed Engineering 2007 (2):4 -6

2007 (2):4-6

18 Zhou Youwu Guo Dongxin. Principal characteristics of permafrost
in China J . Journal of Glaciology and Geocryology 1982 4(1):
1-19 . J.

1982 4(1):1-19

19 Sheng Yu Ma Wei Wen Zhi et al. Analysis of defference in ther—
mal state between south faced slope and north faced slope of railway
embankment in permafrost region J . Chinese Journal of Rock Me—

chanics and Engineering 2005 24 ( 17): 3197 - 3201

J. 2005 24(17) :3197 -3201



2 : 233

20 Zhou Youwu Guo Dongxin Qiu Guoqing et al. Geocryology in Chi— 1994: 66

na M . Beijing: Science Press 2000: 242 26  Wu Qingbai Li Xin Li Wenjun. Computer simulation and mapping
. . : 2000: 242 of the regional distribution of permafrost along the Qinghai — Xizang

21 King L. Zonation and ecology of high mountain Permafrostin Scandi— Highway J . Journal of Glaciology and Geocryology 2000 22( 4) :
navia J . Geografiska Annaler 1986 68A(3) :131 - 139 323 -326 .

22 Li Xin Cheng Guodong. Review on the Interaction models between J. 2000 22(4): 323 -326
climatic system and frozen soil J . Journal of Glaciology and Geo— 27 Nan Zhuotong Li Shuxun Liu Yongzhi. Mean annual ground tem—
cryology 2002 23( 3) : 315 - 321 . - perature distribution on the Tibetan Plateau: permafrost distribution

2002 23(3) :315 -321 mapping and further application J . Journal of Glaciology and

23 Cheng Guodong. Problems on zonation of high-altitude permafrost Geocryology 2002 24(2) :142 - 148

J . Acta Geographica Sinica 1984 39(2): 185 -193 . J.
J. 1984 2002 24(2):142 -148
39(2): 185-193 28 Wu Qingbai Zhu Yuanlin Shi Bing. Study of frozen soil environ—

24 Xu Xiaozu Wang Jiacheng. Preliminary discussion on the distribu— ment relation to engineering activities J . Journal of Glaciology and
tion of frozen ground and its zonality in China G //Proceedings of Geocryology 2001 23(2) : 200 —207 .
2nd National Conference on Permafrost( Selection) . Beijing: Sci- J. 2001 23(2): 200 -
ence Press 1982:3 —12 . 207

G /1 29 Railway Construction and Management Bureau. Tentative provisions
1982:3 - 12 for Qinghai — Tibetan railway engineering design in permafrost re—
25 Qiu Guoqing Liu Jinren Liu Hongxu. Geocryological glossary gions on Plateau Z . Beijing: Ministry of Railway of PRC 2001:
M . Lanzhou: Gansu Science and Technology Press 1994: 66 11
M . : Z . : 2001:11

The Permafrost Distribution Model and Its Change Trend
of Qinghai — Tibet Engineering Corridor

LU Jiahao' *? NIU Fujun' Cheng Hua® LIN Zhanju' LIU Hua' Luo Jing'
(1. State Key Laboratory of Frozen Soil Engineering CAS Lanzhou Gansu 730000 China;
2. Chongqing Key Laboratory of Exogenic Mineralization and Mine Environment Chongqing Institute of Geology and Mineral Resources
Chongqing 400042 China; 3. Chongqing Research Center of State Key Laboratory of Coal Resources and Safe Mining Chongging 400042 China;
4. Chongqing Energy College Chongging 400042 China)

Abstract: The permafrost in the Qinghai — Tibet Plateau is resulted from the interaction of the atmosphere-earth
system. The atmosphere controls the macrostructure of the permafrost. However some local factors such as slope—
aspect also greatly affect the permafrost status. According to the consequence of Pearson Correlation Analysis we
select some factors greatly influencing the permafrost distribution in a section from the Chumaer River to the Feng—
huo Mountain in the Qinghai — Tibet Engineering Corridor. The factors that can be easily quantified by GIS were
latitude elevation and slope-aspect. Based on records of the mean annual ground temperature from 29 boreholes in
the section the relationship model between the mean annual ground and the elevation latitude and slope-aspects is
constructed using regression analysis method. When multiple correlation coefficient is significant with a value of
0.936. Then a simulated map of permafrost distribution is produced through the indices for cold region engineering
purpose. Every zone’s area is also calculated. Then we predict the permafrost change in the study area after 50a

supposing the air temperature might rise 1.25°C. The prediction shows that the low temperature stable zone and
sub-stable zone might shrink from 14.98% 15.96% at present to 4. 81% 14.45% respectively. At the same
time the high temperature unstable zone might greatly transform into high temperature extreme unstable zone

which might be in the degradation. Such changes will influence the local infrastructures seriously in future.

Key words: the Qinghai — Tibet Plateau; permafrost; model; slope-aspect; trend



