34 6 780 ~787 Vol. 34 No. 6 pp780 ~787
2016 11 MOUNTAIN RESEARCH Nov. 2016
: 1008 -2786 - (2016) 6 —780 — 08
DOTI: 10. 16089 /]. cnki. 1008 —2786. 000186
12 1 2% 3 12 12
(1. 830054; 2. 830054,
3. 215009)
. _ MODIS
N o -4.79°C 5—9
>0%C 5.4x10° m® 70.03%
9 5 0C :
; - ; : MODIS;
: K903 A
DIS11A1 MODIS13Q1
1-2
. N 1
3-4
36°31” ~38°54"N.76°27" ~79°04°E
5 -
. 4051 m
3 _ ” ( 1)
km 2015 11 828
. 15 199 km? 1 500 km?
“« o 1093. 2 km’. 6. 53 km’
” MODIS10A1 JMO- 1 086.67 km?. 7.71 x 10®

( Received date) : 2015 —03 - 03; ( Accepted) :2016 =05 -01

( Foundation item) : (31460167
( Biography) : (1986 -)

candidate major in RS and GIS E — mail: 13079917323 @ 163. com
(1989 -)

RS and GIS E — mail: jiaxiang19891204@ 126. com

Zhuang Yujiao( 1986 -)

( Corresponding author) : Jia Xiang( 1989 -)

Founded by lvational Seience Foundetion of China( No 31460167)

female master degree

male M. Sc major in



6 : - MODZS 781
m’ 24.4 m’ /s 519 m’/s
0.42 m'/s. 5—9 ; Lp
12 2 o DAAC  2004—2013  MOD13Q1 (
1 230 )
o (4 200
~5400 m 100 m 12
2 ) ( I)
50 m 24 1
2.1 m o
2.1.1 2.1.2
N N N N MODI0A1  MYDIOAI1
o NSIDC ~ 2004—2013 MODIS10A1
500 m. 1d  MODIOAL ¥
(Terra)  MYDIOAL ( Aqua) 7304
NASA  2004—2013 i MODIIA1 ENVI/IDL
1 km MODI11Al ; N (
90 m  SRTM3 ) - N N
V4.1 DEM 2004—2013 ;
MOD130Q1 N N
(4 200 ~5400 m N N ;
100 m 12 ) ( /
) Geotiff UTM
24 4 : 500 m;
0~3 em3 ~15 em.15~30 em 30 ~50 em N N 8
80 ( 3 ) GPS .pH o

TEFE X A H AR o

Fi: 8526m

1&: 1055m

76° 76°30' 77° 77°30' 78° 78°30'E

Fig.1 Mountain region of Tizinafu River Basin
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Tab.1 Ice-grass ecotone area and annual average temperature statistics table from 2004—2013

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

( km?) 5759 5630 5740 5926 5786 5652 5 786 5819 5818 5 860

() -4.47 -4.11 -4.76 -4.29 -4.46 -4.12 -5.57 -6.02 -4.56 -5.59

2 - 2004—2013

Tab.2 Ice-grass ecotone monthly average temperature statistics table from 2004—2013

1 2 3 4 5 6 7 8 9 10 11 12

() -22.11 -16.78 -7.39 -2.04 2.17 5.03 7.67 7.60 3.10 -4.07 -10.71 -18.89
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Fig.4  Schematic diagram of precipitation contours in the study area
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Fig.5 Schematic diagram of run-off contours in the study area

3

Tab.3 Interannual variation table of snow cover area in the study area

1 2 3 4 5 6 7 8 9 10 11 12

(km?) 0.8491 0.9173 1.1225 1.1764 0.9601 0.7337 0.5085 0.4902 0.7129 0.9235 0.9703 1.0258
( km?) 0.1646 0.1274 0.2987 0.5197 0.4549 0.3389 0.1593 0.1549 0.2591 0.3877 0.3634 0.2093
( km?) 0.5370 0.5052 0.6656 0.8234 0.6690 0.5261 0.3451 0.2957 0.4775 0.6345 0.5800 0.5483

3.3 o

?1994-2017 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



784 34

( Hedysarum scopartum Fisch. et Mey.) |
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Fig.6 Interannual variation schematic diagram of snow cover
area in the study area
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Tab.4 Describing and statistical values of cold frozen soil and cold desert soil physicochemical properties of the Ice-grass ecotone
CaCO4 >2mm <0.002mm Fe,04
pH — C/N —— cmol( +)

(‘em) (g/kg) (g/kg) /ke (g/kg)

0-~3 8.6 2.2 0.25 6.08 126.9 - 8.24 465 326 -
3~15 8.5 2.3 0.24 5.36 137.2 - 8.89 353 378 -
15 ~30 8.8 4.8 0.31 8.87 136.7 - 10. 87 252 467 -
30 ~50 8.8 6.1 0.35 12. 84 161.9 - 10.59 417 446 -
0-~3 8.8 3 0.19 9.16 165.3  53.2 3.57 - 143 1.23
3~15 9.1 2.7 0.16 9.79 180.2 40.2 4.98 - 135 1.36
15 ~30 9.6 1.6 0.19 9.79 175.8 27.7 4.25 - 134 1.04
30 ~50 9.7 0.8 0.12 4.04 169.6  34.2 2.26 - 70 0.57




6 : - MODZS 785

37°30'N

#l

Tk
TR
modis ndvi
048

37°N

fiz:0

36°30'N

76°E T6"30'E TIRE 77°30'E 78°E 78°30'E

7 - NDVI
Fig.7 Average NDVI of the Ice-grass ecotone

3.5.3
6% o
3.5 4
R 1. -
3 . 4 DI
3.5.1 » 1L«
N » '« » "
1 000 mm
400 ~ 600 mm
1%
3.5.2
( ) N

’ 5 749 km’



786

34

14 -16

3. - ~4.79C
(7 ) 7.67C (1 )
-22.11C 59 0°C

0C

4. 7.71 x10* m®
24.4 m’ /s -
5.4 x10° m’ 70.03%

( References)

J. 2010 29(4): 617 -
623  Yang Zhaoping Ou YangHua Song Minghua et al. Species
diversity and above-ground biom ass of alpine vegetation in perma
frostregion of Qinghai — Tibetan Plateau J . Chinese Journal of E-

cology 2010 29(4): 617 -623

J . 2006 51(1): 63 =69 Zhou Huakun
Zhou Li Zhao Xinquan et al. Study of alpine meadow ecosystem
stability J . Chinese Science Bulletin 2006 51(1): 63 -69

J. 2012 34(5): 1142 -
1148 Chen Shengyun Liu Wenjie Sun Zhizhong et al. A Quanti-
tative Study on the Plant Population Phenology of Alpine Meadow in
the Permafrost Regions of Qinghai — Tibetan Plateau J . Journal of
Glaciology and Geocryology 2012 34(5): 1142 -1148

I .D
2006 36(8): 743 -754 Wang Genxu Li Yuanshou Wu Qing—
bai et al. Permafrost Permafrost relationship between vegetation and
its impact on the Alpine ecosystem J . Science in China( Series
D: Earth Sciences) 2006 36(8): 743 -754
J. 2015
37(6) :222 - 231 Chen Shujiang Jia Xiang Huang Tiecheng et
al. The study of spatial pattern and dynamic changes of the ice—grass
ecotone in the mountain region of the Xinjiang Tizinafu River basin
J . Journal of Glaciology and Geocryology 2015 37(6) : 1650 -
1659
MODIS
J . 2012 27(5):746 - 753
Zhang Wenbo Xiao Pengfeng Feng Xuezhi. A Study on Snow Cov—
er Variablity Using MODIS in the Typical Area of Tianshan
Mountains China J . Remote Sensing Technology and Application
2012 27(5) :746 753
MODIS
I 2014 36(2): 296 - 303
Jia Xiang Chen Shujiang Huang Tiecheng et al. Variability of
snow cover in the mountain region of the Yarkant River basin ana—
lyzed with MODIS data J . Journal of Glaciology and Geocryology
2014 36(2): 296 -303
. 2002 -2011
I . 2013 35(5): 1095 - 1102 Lou



6 : - MODZS 787

Mengyun Liu Zhihong Lou Shaoming et al. Temporal and spatial 14 . - 3
distribution of snow cover in Xinjiang from 2002 to 2011 J . Journal J. 2015 35(3):
of Glaciology and Geocryology 2013 35(5) : 1095 - 1102 733 =741 Ding J unxiang Zou Jie Tang Lisong et al. Photosyn—
9 . M . : thetic characteristics of three different lifeform plants in the desert—
1978: 25 =33  Xinjiang Comprehensive Academy of Sciences oasis ecotone of Keriya River Basin. ActaEcologica Sinica 2015
expedition. Xinjiang geomorphology M . Beijiang: Science Press 35(3):733 -741
1978: 25 -33 15 . - N.P.K
10 . M . : I 2014 34(5):1320 - 1328
1978: 81 -218 Xinjiang Comprehensive Academy Luan Fuming Xiong Heigang Wang Fang et al. Hyperspectral re—
of Sciences expedition. Vegetation and its use in Xinjiang M . flectance inversion models on content of N P K of siol in oasis—
Beijiang: Science Press 1978: 81 -218 desert ecotone J . Journal of Desert Researh 2014 34(5) : 1320
11 . M . -1328
1993: 11 Xinjiang Animal 16 . . .
Husbandry Department. Xinjiang grassland resources and their use . -
M . Xinjiang Urumgqi: Xinjiang Science and Technology Health J. 2013 37(8):164 —170 Mukaram
Press 1993:11 HAJI Omar « ABLIZ Abudurusul * TURSUN WU Songlin et al.
12 . M . The structure of soil oribatida communities in the oasis-desert eco—
1995:20 Xinjiang Uygur Au— tone insoutheastern edge of Junggar Basin Xinjiang J . Journal of
tonomous Region Forestry Department. Xinjiang mountain forest Arid Land Resources and Environment 2013 37(8) : 164 - 170
soil M . Xinjiang Urumgqi: Xinjiang Science and Technology 17 .
Health Press 1995:20 — “38” D . : 2012.
13 . M . : Luo Xiaoqin. The Construction and Application of Without Mate—
2009:1 =10 Gao Jixi Lv Shihai Liu Junhui rial River Hydrological Model in Kunlun Sabina Chinensis Nature
et al. Typical Ecotones in China M . Beijing: China Environ— Reserve—Based on The “3S” Technology D . Urumqi: Xinjiang
mental Science Press 2009:1 - 10 Normal University 2012.

Dynamic Features of the Ice-Grass Ecotone in Tizinafu River
Basin based on MODIS Data

ZHUANG Yujiao' > JIA Xiang' > CHEN Mengyu’ CHEN Shujiang' > HUANG Tiecheng' *

(1. College of Geography Science and Tourism Xinjiang Normal University Urumqi 830054 China;
2. Urumgqi Institute of Spatial Remote Sensing Applications Urumgi 830054 China;
3. School of Foreign Languages Suzhou University of Science and Technology Suzhou 215009 China)

Abstract: The Ice-grass ecotone is an important part of Ecotone. Analyzing the environmental features of the Ice—
grass ecotone has great significance for protecting the fragile ecological environment under the background of global
warming. Take the Tizinafu River Basin mountainous unique Ice—grass ecotone as the research subject based on
MODIS products using remote sensing techniques for qualitative and quantitative analysis of its environmental char—
acteristics. The results showed that: In the Ice—grass Ecotone yearound low temperature the annual average tem—
perature was —4.79°C from May to September temperatures above 0°C  which was the main snowmelt period the
total amount of snowmelt was 5.4 x 10° m’ which accounted for 70.03% of Tizinafu River water runoff. The wa—
ter is an important water supply of Yerqiang Oasis in September of that year to the following May with temperatures
below 0°C  this period was mainly of snow; In the development of the primary stage of cold4rozen soil and cold—
desert soil is widely distributed within the Ice—grass ecotone freeze-thaw desertification widespread and serious

vegetation is extremely sparse; The Ice—grass Ecotone included stream rock slope pour rubble sparsely-vegetated

of the high mountain three extremely arid landlocked plateau desert landscape types.

Key words: Tizinafu River basin; Ice-grass Ecotone; environmental features; MODIS; Remote Sensing



