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2
4 1970 - 2010
Fig.4 Extraction result of arid valleys in the upper reaches of Min River from 1970 to 2010
1 Union 1
Tab.1 Monitoring information of arid valleys 0 Crid )
in the upper reaches of Min River
Raster calculate
(m?) 10 ( 1 )
1970 471 718 112 0 1
1980 536 154 806 13.66%
1990 651 588 936 21.53% 15%
2000 1 197 034 034 83.71% °
2010 1 389 182 384 16.05% ( 4)
( 5) o
3.2 5 11970 2010
ArcGIS Union Dissolve 3139 m.3 146 m<3 157 m-3 192 m
3 144 m. 1970 2000

7 m.11 m
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Fig.5 Cumulative percentage of grid number at different elevation
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Tab.2 List of area variations of arid valleys

in the upper reaches of Min River for 1970 -2010

1970 1980 1990 2000 2010
1 2 3 4 5
E, E, E, E, E,
2 1970 2010 4
E( ) 4 E, E,
Pll _1 PIZ
—0 P, =0 P, =0
10
- [() ()]
; 2010
7(0) =1 0
m(0)
2020 -2060
3.
3 2020 —-2060

Tab.3 Estimated probability values of arid valley areas

in the upper reaches of Min River for 2020 - 2060

2020 2030 2040 2050 2060
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Tab.4  Spatial analysis of the dynamic changes ( 3) 1970 2010
in the upper reaches of Min River TRLm =1.44% TRLgo =
LAGw  LAG e ULA, TRI, IRL, CClL, 0.95% TRLy, =2.32% TRL,y, =2.45% TRL,y, =
1970  471.718  536.155 403.77 0.0144 0.0281 0.0425 3.59%; IRL9U -2 000
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2010 1 389.182 / 890.58  0.0359 / / 6.51% 49
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Quantitative Determination of Boundary Fluctuation

in Arid Valley of the Upper Min River and Its Evolution Feature

DING Mingtao' ZHOU Peng® ZHANG Yongwang' LV Xiating'

(1. School of Environment and Sources Southwest University of Science and Technology Mianyang 621010 Sichuan;

2. Water Affairs Bureau of the Pengshui Miao and Tujia Autonomous County Pengshui 409600 Chongqing)

Summary: With rapid population growth and socio-economic development in mountainous regions of western Chi-

na arid valleys are acting as an important part in support of mountain ecosystems and suffering serious engineered

interference and over-exploitation. With the help of RS and GIS technology this research took arid valleys in the
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upper reaches of Min River as a case study. It applied the Markov prediction method and the model of dynamic
change of land use space analysis calculation to perform a quantitatively investigation on the boundary fluctuation of
arid valleys in the upper reaches of Min River and its evolutionary features. Results confirmed that: The area of ar—
id valleys in the upper reaches of Min River and its upper border had been growing for years On an annual average

the upper boundary kept uplifting about 5 m per year in the vertical direction and the growth trend in the arid valley
areas would be getting stronger in the long run; During 1970 to 2010 the expansion rate of arid valley( TRL,,_,0,0)

presented a rising trend with TRL,; =1.44% TRLg, =0.95% TRLy, =2.32% TRL,y, =2.45% TRL,,, =
3.59% . separately; And arid valleys had been highly developing from 1990 to 2000 with a unprecedented maxi—
mum rate ( [RLy ) which was regarded as high-speed expansion period whereas for the period of 1970 to
1980 its rate IRL,,_g, dropped to the minimum; As for the period of 1990 to 2000 arid valley had the highest “sen—
sitivity” with a annual rate of change( CCLgy_50) 13.01% followed by CCL,y 5010 =6.51% and in the remai—
ning period a average annual rate of change was about 4% . This research achievement can provide important scien—
tific basis for rational site planning for settlements disaster risk management proper population distribution and re—

adjustment in some areas of western China with a high susceptibility in geohazards.

Key words: arid valley; boundary fluctuation; evolution pattern; risk management; the upper reaches of Min River



