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Abstract: In recent years a large area of natural vegetation has been reclaimed as cultivated land because of
the development of water and soil resources in the lower reaches of the Tarim River and the original balance of the
ecological system has been broken. However the quantitative relationship between the cultivated land expansion
and the natural vegetation degradation has not been clear. Based on 14 times ecological water conveyance data
groundwater depth changes after the ecological water conveyances data remote sensing image data and social eco—
nomic data this paper analyzed the response characteristics of groundwater depth to ecological water conveyance
and constructed a quantitative relation model between ecological water conveyance volume and groundwater depth.
Then the area proportion of cultivated land expansion and natural vegetation degradation was proposed and the
profit and loss after natural vegetation converted to cultivated land were calculated. The results showed that: (1)
after 1 x 10° m’ ecological water was occupied by cultivated land expansion groundwater depth on both sides of the

river decreased by an average of 1.01 m. P. euphratica forest with a distance of 280 ~640 m from the river and an
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area of 50.40 km’ began to decline gradually from normal growth and P. euphratica forest with a distance of 1 760
~1 800 m from the river and an area of 5. 60 km” began to die; (2) the area ratio of cultivated land expansion and
P. euphratica declining and decaying were 1: 3.6 and 1: 32.7 respectively; (3) although the output value per
unit area of cultivated land ( 136.91 x 10" yuan * km ~*) was higher than that of woodland and grassland ( 11.42 x
10" yuan * km ™)  but the total output value of woodland and grassland ( 3.47 x 10® yuan) was higher than that of
cultivated land (11.44 x 10° yuan) . Consumed equal volume of water the output value of woodland and grassland
(2.85 yuan * m ) was higher than that of cultivated land (2. 11 yuan * m~*) . From the viewpoint of sustainable
development the value of woodland and grassland was higher than that of cultivated land and the ecosystem serv—
ice function was greater than the productive function. Therefore the disorder expansion of cultivated land should be
strictly limited. This study provides a theoretical basis for the study area to limit the disorderly cultivated land ex—
pansion.
Keywords: the lower reaches of Tarim River; cultivated land expansion; natural vegetation degradation;

groundwater depth; ecological water conveyance
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Table 1  Correction coefficient of ecosystems in the CS = ( ESVJ - ESV)) /(ESV) (4)
area along the lower reaches of Tarim River ( chk = VCy) /VCy
ESV Ve i
Ecosystem Forest Grassland vk
Correction coefficient 0.4622 0.3334 ) CS 49 1%
ESV CS >1 ESV VC
2 cs<1 ESV VC
Table 2 Equivalent weight factor of ESV in the area Ve
along the lower reaches of the Tarim River
Service type Forest Grassland
3.1
Gas regulation 1.62 0.27
- . 2000 5
Climate regulation 1.25 0.30
Water conservation 1.48 0.27 2006
22.46 x10° m’
. . . 0.61 0.44
Soil formation and protection R
Waste disposal 1.80 0.65 2008
o : 1.51 0.36 “ i o 2007
Biodiversity conservation
Food production 0.05 0.10 2013
8 3
R a0 0.0 23.96 x10° m’. 2000 2013
8 3
Entertainment and culture 0.59 0.01 46.41 x 10" m
Total 10.11 2.42 o 3 o
3
Table 3 Previous ecological water conveyances in the lower reach of the Tarim River
Water Total amount of . Distance from
‘ The position oo
conveyance Water conveyance date waler conveyance : . the Daxihaizi
. 4 3 flow arrives .
times /(10" m?) reservoir/km
1 2000 5 —7  May 2000 to July 9923 Abudale 70
2000 11 —2001 2
2 November 2000 to February 2001 22655 Alagan 146
3 2001 4—11  April 2001 to November 38223 Taitemahu Lake 321
4 2002 6—11 June 2002 to November 33129 Taitemahu Lake 321
5 2003 3—11 March 2003 to November 62509 2 times toTaitemahu Lake 321
6 2004 4—6 April 2004 to June 10207 Taitemahu Lake 321
7 2005 4—11 April 2005 to November 28272 Taitemahu Lake 321
g f0§)6 9—11 September 2006 to Novem— 19644 Kurgan 303
he
9 2007  9—10  September 2007 to October 1410 Kardayi 110
10 ii)ip 11—12  November 2009 to Decem— 1066 Kaerdayi 110
11 2010  6—11  June 2010 to November 36393 Taitemahu Lake 321
12 2011  1—11  January 2011 to November 85211 2 times to Taitemahu Lake 321
13 2012 4—5  April 2012 to May 66716 Taitemahu Lake 321
14 2013 4—11  April 2013 to November 48769 Taitemahu Lake 321
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Table 4 ESV equivalent weight and ESV of woodland and grassland
. -2, -1
Value coefficient O/f(ecolog}il?al servdilce : Forest Grassland
Service type ESV 1% ESV 1%
Forest Grassland / x10® yuan Proportion / x10® yuan Proportion
Gas regulation 3168.7 528.1 4.28 16.02 0.89 11.16
Climate regulation 2445.0 586.8 3.30 12.36 0.99 12.40
Water conservation 2894.8 528.1 3.91 14.64 0.89 11.16
Soil formation and protection 1193.1 860.6 1.61 6.03 1.45 18.18
Waste disposql ) 3520.7 1271. 4 4.75 17.80 2.15 26. 86
o Biodiversity conserva- 2953.5 704. 1 3.99 14.94 1.19 14.88
Food production 97.8 195.6 0.13 0.49 0.33 4.13
Raw material 2347.2 39.1 3.17 11.87 0.07 0.83
Entertainment and culture 1154.0 19.6 1.56 5.84 0.03 0.41
Total 19774.9 4733.5 26.70 100. 00 7.99 100. 00
2010 . 371.37 km® 114.20 x 10*  « km %,
464.24 km’ 3 038.56 km’ (3) (4) 2010
. 26.60 x10° 7. 0.77 0.23( 5)
99 x 10° 34.70 x 10° 1 ESV VG
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