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Analysis on the changing condition and the evolutive scene of the
ecology-production-living carrying capacity in arid area: A case

study in Yuli District in the Lower Reaches of Tarim River

FANG Chuang-Lin, BAO Chao, ZHANG Chuan-Guo  (Institute of Geographical Sciences and
Natural Resources Research, CAS, Beijing 100101). Acta Ecologica Sinica,2003,23(9):1915~1923.

Abstract: In order to realize the sustainable development in arid area, one important approach is to
harmonize the relationship of the ecological system, production system and living system, and improve the
ecological carrying capacity, production carrying capacity and living carrying capacity, and make the three

systems run smoothly. Taking Yuli Ditrict in the lower reaches of Tarim River as an example. the basic
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connotation of the ecology-production-living system carrying capacity and the basic characteristic of their
interaction are analyzed. Then the comprehensive measurement indicators of the ecology-production-living
system carrying capacity are selected. According to the perfect point of state space method, the perfect
value and the real value of the ecology-production-living system carrying capacity are calculated, and the
condition of the ecology-production-living system carrying capacity is comprehensively evaluated.
According to system dynamic model. the evolutive scenes of the ecology-production-living system carrying
capacity in Yuli District in the lower reaches of Tarim River in the future 30 years are forecasted. It is
considered that the ecology-production-living system carrying capacities in the lower reaches of Tarim
River in different living standard are all over loading at the present. The dry and fragile eco-environment
restricts the improvement of the ecological carrying capacity. The low economic development restricts the
promotion of the production system carrying capacity. The low population quality and living quality
restrict the improvement of living carrying capacity. But in the future 30 years, this kind of condition will
change. Since 2009, the whole carrying capacity can be perfect and the residential living standard can reach
the small health standard. After 2054, the residential living standard can reach the richness and
modernization standard, but efforts should be paid out till several hundred years.

Key words : Ecology-production-living system carrying capacity; changing condition; evolutive scene; Yuli

District in the lower reaches of Tarim River
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Table 1 The comprehensive measurement indicators system and the weighted coefficients of the carrying capacity of Yuli

District in the lower reaches of Tarim River

Third floor

Fourth floor

First Second
floor floor  Code Index name  Code Index name
¢ » D1 Per capita water resource (m®) (0.1549)
. D2 Area of plowland per capita (hm?) (0.0511)
Index of  C1 Resource use Area of woodland ita (hm?) (0.0317)
) (0. 2835) rea of woodland per capita (hm .
Index ecological . K _
. D4 Area of grassplot per capita (hm?) (0. 0507)
system of  carrying _ .
ccological  capacity o D5 Aestrow rate of forest (%) (0. 0404)
i o2 ) ) ate rate of grass (Y 0. 0259
carrying B1 C environment D6 Degenerate rate of grass (%) ( 59)
capacity, (0. 3780) (0. 0945) D7 Desert exponent (%) (0. 0282)
production D8 Per capita investment (0. 0906)
carrymng D9 Investment benefit () (0.0473)
capacity
.. D10 GDP Per GDP ¢ / ) (0.0394)
and living . Economic X
canrrxing . . C3 development D11 Benefit of use water () (0. 0504)
capacity ndex .o (0. 2925) D12 Per capita food ( /m?) (0.0251)
A produc'tlon D13 Per brute output (kg) (0.0210)
carrying
capacity D14 Percent of tertiary industry (%) (0.0186)
B2
(0. 3656) . Basic D15 Index of post & communication (0. 0395)
establishment D16 Index of transportation (0.0336)
(0.0731)
D17 Natural growth rate of population (%,) (0. 0944)
s Population D18 Rate of illiterate (%) (0. 0448)
' development D19 Expect life per capita () (0.0323)
(0.1716) D20 Earning level ¢ ) (0. 0335)
. D21 Enger coefficient (%) (0.0173)
hvmg D22 Proportion of consume clothing (%) (0. 0055)
canrrying
capacity D23 Per capita proteid everyday (g) (0. 0028)
B3 C6  Live quality D24 Mete of life water per capita (L./d) (0.0052)
(0.2574) (0. 0858) D25 Per capita floor space of residence (m?) (0.0118)
D26 Number of doctors per 1000 person( X 0. 0073)
D27 Viewer rating (%) (0. 0023)
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Table 2 The perfect value and the real value of the carrying capacity corresponding with different living standard of Yuli

County in the lower reaches of Tarim River

Index code “Small health” Richness Modernization Index code “Small health” Richness Modernization
D1 2300 4400 6500 D17 9.5 7.4 2.1
D2 0.07 0.17 0. 25 D18 15.5 9.4 1.2
D3 0.21 0. 36 0.58 D19 69 72 77
D4 0.32 0.58 0.65 D20 3058 7360 11040
D5 12 31 40 D21 54.7 35.4 10. 6
D6 2.5 1.2 0.4 D22 12 9 6
D7 21 14 4 D23 40 90 110
D8 3100 5100 6774 D24 14 18 21
D9 2.23 2.54 3.11 D25 22 35 41
D10 7078 13000 21000 D26 1. 96 2.61 3.12
D11 3. 07 3.51 4. 81 D27 95 100 100
D12 410 590 890 Bl 0.2898 0. 2071 0.1707
D13 45 64 135 B2 0. 2100 0.1005 0. 0552
D14 35 40 50 B3 0.0031 0. 0024 0.0021
D15 0.2371 0. 4485 0. 8764
D16 0. 2291 0. 5786 0.9342 A 0- 3579 0. 2302 01794
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0.0233~0. 0441 . . 3
( 0.0041,0.0017  0.0013), )
3.3
GDP, N . 2001 4924
2.15 / GDP 11836 1.06 /m’,
3.07 /m* 1/3, o 2001 57.8 kg,
45 kg, 64 kg. )
. ; 1991 0.2043
2001 0.0433, 0.0187 .
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Table 3 The present carrying capacity value of the ecology-production-living system in Yuli County in the lower reaches

of Tarim River

Index of ecological

carrying capacity

Index of inductry

carrying capacity

Index of living

carrying capacity

Index of
Years carrying
capacity
Total  Resource Ecological Total EAZC:,Z?;HI,C ]ﬂ:))abbllc,? Total Population Live of eCOIng’
value use protect value P establi value development quality production-

ment shment living

1991 0.2618 0. 2485 0.0418 0. 8801 0.2043 0. 8561 0.1632 0.00101 0.1632 0.9326
1992 0.2652 0.2319 0.0418 0. 8557 0.2123 0. 8290 0.1538 0.00099 0.1538 0.9089
1993 0. 2501 0.2366 0.0418 0. 8059 0.1853 0. 7844 0.1892  0.00099 0.1892 0. 8507
1994 0.2437 0.2226 0.0233 0. 8091 0.213 0. 7806 0.1771  0.00103 0.1771 0. 8905
1995 0.2336 0.2123 0. 0252 0.7573 0.1691 0.7382 0.1881 0.00103 0. 1881 0.8143
1996 0.1727 0.1709 0. 0255 0.6920 0.1036 0.6842 0.1573  0.00103 0.1573 0.7299
1997 0.1733 0.1699 0.0337 0.6751 0.0928 0.6687 0.1428 0.00103 0.1428 0.7109
1998 0.1671 0.1617 0.0418 0.6593 0. 0594 0. 6566 0.1393 0.00099 0.1393 0.6935
1999 0.1773 0.1722 0. 0425 0.5708 0.0565 0.5681 0.1449  0.00096 0.1449 0.614
2000 0.1744 0. 1680 0. 0466 0. 4461 0. 0502 0.4432 0.1422 0.00096 0.1422 0.4978
2001 0.1722 0.1716 0. 0441 0.4232 0.0433 0.4541 0.1167  0.00097 0.1167 0. 4824
@ 0.2898 0. 2897 0. 0041 0. 2100 0.0187 0.1092 0.0031  0.00092 0. 0035 0. 3579

@ 0.2071 0.2071 0.0017 0. 1005 0.0143 0. 0994 0.0024  0.00089 0.0022 0.2302

¥ 0.1707 0.1707 0.0013 0. 0552 0. 0097 0.0544 0.0021  0.00087 0.0010 0.1794

(D“Small health”;© Richness ;3 Moderlization
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Table 4 The forecasting value on the evolutive scenes of the ecology-production-living system carrying capacity in Yuli

County in the lower reaches of Tarim River in the future 30 years

Index of ecological Index of inductry Index of living
carrying capacity carrying capacity carrying capacity
Index of
Years carrying
capacity of
Total Resou-  Ecological Total F;con?m{c ) Baljl'(:«h, Total Population Live CCOlOg'y’
value rce use protect value cvelopm - establis value development quality production-

ment ment living

2002 0.1782 0.1728 0. 0437 0.4232 0.1352 0. 4155 0.1001 0.000978 0.1000 0. 4824
2004 0. 1805 0.1753 0.0429 0. 3607 0.1289 0. 3552 0.0778 0.000976 0.0778 0.4259
2006 0.1803 0.1753 0.0422 0.3377 0.1207 0. 3101 0.0637 0.000973 0. 0636 0. 3838
2008 0.1815 0.1767 0. 0415 0. 2839 0.1158 0.2752 0.0539 0.000971 0.0538 0. 3595
2010 0. 1866 0. 1820 0. 0407 0.2536 0.1167 0.2473 0.0467 0.000969 0. 0467 0.3343
2012 0.1895 0. 1852 0.0401 0. 2285 0.1197 0. 2245 0.0412 0. 000967 0.0412 0. 3199
2014 0.1928 0. 1887 0.0394 0.2150 0.1211 0. 2056 0.0369 0.000965 0.0368 0. 3089
2016 0.1957 0.1918 0. 0388 0. 2006 0.1226 0.1897 0.0334 0.000963 0.0334 0. 3007
2018 0.1983 0.1946 0. 0382 0.1884 0.1243 0.1760 0.0305 0.000960 0. 0304 0. 2944
2020 0. 2008 0.1972 0. 0376 0.1724 0.1260 0.1642 0.0281 0.000958 0. 0280 0.2897
2022 0.1985 0. 1950 0.0371 0.1607 0.1299 0.1538 0.0260 0.000956 0. 0259 0. 2840
2024 0.2003 0.1969 0. 0365 0.1516 0.1298 0. 1447 0.0242 0.000954 0.0242 0. 2802
2026 0.2022 0. 1989 0. 0359 0. 1442 0.1297 0.1366 0.0226 0.000952 0.0226 0.2773
2028 0. 2040 0. 2009 0. 0354 0.1354 0.1297 0.1294 0.0213 0.000950 0.0212 0. 2750

2030 0. 2060 0.2029 0.0349 0.1325 0

. 1297 0.128 0.0201 0.000948  0.0200 0.2734
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Fig. 2 The curve analysis map on the future evolutivescenes of the the ecology-peoduction-living syestem carrying

capacity in the lower reaches of Tarim River
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