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Construction of suitability indicator system of Minqin oasis ecosystem

SHI Yuan-yuan', JI Yong-fu’, ZHANG, Heng-jia'
(1.School of Water Conservancy and Hydropower Engineering, Gansu Agricultural University, Lanzhou, Gansu 730070;

2. Gansu desert control research institute, Lanzhou, Gansu 730070)

Abstract: On the basis of exploring the concept of ecosystem suitability, we took Minqin Desert Oasis as the

research object and established 5 criteria layers and the weight coefficients of 19 indicators using analytic hierarchy

process (AHP ). By using other study results and current domestic and international standards, the evaluation index

system of the suitability classification of Minqin desert oasis ecosystem was constructed, then, the ecosystem suita-

bility for the period from 2010 to 2015 was comprehensively evaluated. The results showed that the comprehensive
scores were 32.73, 37.84, 50.73, 58.22, 75.23, and 80.79 for the 6 years, respectively.The suitability increased

from the low score/not suitable in 2010 to a relative stable score in 2013 ,then, to more suitable status in 2015. The

highest growth rate in the score was 25.41% in 2012 and 22.61% in 2014, and the growth rate slowed down to

6.88% in 2015. Through the analysis of each indicator layer, it is concluded that local hydrology and water re-

sources have the greatest impact on the suitability of ecosystem and the second factor is ecosystem construction.

Keyword : ecosystem suitability ; evaluation system; hierarchical analysis; comprehensive index;desert oasis
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Table 1  Third order matrix coefficients
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Index layers and classification
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Table 2 Desert oasis ecosystem suitability evaluation index scale

Fabr PEMFEFR A K AE Evaluation index score assignment
Index 100 75 50 30 10

C1 HoF7K{. Groundwater level/m 1.5~2.5 2.5~3.5 3.5~5 5~10 > 10

C2 %W & Rainfall/mm > 400 350~400 200~350 100~200 < 100

C3 & /& & Evaporation/mm < 360 230~360 360~ 600 600~ 1000 > 1000

C4 HiR MK Surface water supply/10*m3 > 27259 24818~27259  22767~24818 20716~22767 < 20715

C5 =25 FK Ecological water usage/10*m® > 9025 6184 ~9025 3804~6184 1424 ~ 3804 < 1424

C6 V- Average temperature/ °C > 8.8 8.4~8.7 7.9~8.4 7.6~7.9 < 7.6

C7 FIIPRPE Average humidity/ % > 553 53.6~55.2 52.9~53.6 52.3~52.9 <523

C8 FIXi#E Average wind speed/(m + s71) < 0.5 0.6~0.9 0.9~1.1 1.2~1.5 > 1.5
C9 4F H HEAF4L Annual sunshine hours/h > 3237.8 3208.0~3237.8 3145.5~3238.0 3083.0~3145.5 < 3083.0

C10 ATk Artificial afforestation/ ( 10°hm?) > 111.3 95.3~111.3 72.7~95.3 50.0~72.7 < 50.0
C11 TFEJEY Engineering sand control/ ( 10*hm? ) > 349 29.1~34.9 27.9~29.1 26.7~27.9 < 26.7
C12 iR #FHEH Return farmland to forest/ ( 10°hm?) > 216.9 215.0~216.9  212.3~215.0  209.5~212.3 < 209.5

C13 Fbi A G55/ New farmland shelter belt/ (102hm?) > 7.7 7.3~17.7 7.0~7.3 6.7~7.0 < 6.7
C14 A¥J GDP(JT) GDP per capita > 26982 10793~26982 5396~ 10793 2698 ~5396 < 2698
C15 R AL Net income per capita/JG > 32415 24518~32415 18483~24518 11434~18483 < 11434

C16 =77\l 5 k& The proportion of tertiary industry/% > 18.4 15.6~18.4 14.2~15.6 12.7~14.2 < 12.7
C17 HWAEN B Population/ (JT ) > 24.14 24.12~24.14  24.11~24.12  24.10~24.11 < 24.10

C18 AT H 4RI % Natural population growth rate/% > 1.99 1.57~1.99 0.90~1.57 0.25~0.90 < 0.25
C19 &M A A 5 Lt The proportion of agricultural population/% < 69.6 69.7~71.54 71.54~73.38  73.38~74.64 > 74.64

®3 20102015 FJIERGEIHBERNE
Table 3 2010-2015 indicators of statistics and weight

HebRg AR Year RIEE
. .. Indicator
Indicator statistics 2010 2011 2012 2013 2014 2015 weight
O
C, HF7KA7 Groundwater level/m 22.39 22.99 22.59 22.95 22.95 23.14 0.099
C, W& Rainfall/mm 105 138.7 128.3 89.1 127 136.2 0.056
C, 7% %18 Evaporation/mm 1902.4 1367.3 1495.9 1716.1 1559.7 1583.3 0.06
C, HiZFE MK Surface water supply/10*m? 20716 22892 23400 22500 29700 29700 0.288
CsHEZHK Ecological water usage/10%m? 2036 1424 5792 6790 9196 11867 0.498
Co P HilRE Average temperature/C 8.3 7.6 7.9 9.1 8.5 8.7 0.233
C, P38 Average humidity/ % 52.5 52.6 53.2 52.3 54.4 56.8 0.138
Cﬁﬁﬂ‘])ﬂiﬁ Average wind speed/(m - s 1.8 1.3 1 1.1 1 0.6 0.084
Co%F- H FEAT4X Annual sunshine hours/h 3083 3166.6 3260.7 3223.2 3247.1 3267.6 0.545
C o NTHEM Artificial afforestation/10>hm? 50.2 75.5 114.5 127.1 107.9 95.7 0.333
C,, THEJEYD Engineering sand control/10?hm? 26.7 26.7 26.9 26.8 26.9 40.8 0.146
C B HHAMK Return farmland to forest/10%hm? 209.5 212.2 214.2 217.5 217.5 218.9 0.419
C o Hi 4 B3 New farmland shelter belt/10>hm? 6.7 7.7 7.7 8.0 6.7 — 0.101
C,, A¥J GDP GDP per capita/JG 11977 14299 21437 24483 26710 28840 0.614
C s REABLOIA Net income of farmers per capita/JG 5215 5908 7035 7893 7834 9101 0.268
C16% =7\l A7 The proportion of tertiary industry/% 13.2 13 2 12.7 15.6 17.9 21.2 0.117
C, WAENOH Population/ Ji A 24.1 24.11 24.16 24.12 24.11 24.12 0.268
C g AT R K % Natural population growth rate/% 1.97 1.66 1.68 1.42 2.42 0.24 0.117
C o) A FT 5 He The proportion of agricultural population/% — 74.5 75.9 74.3 72.5 69.7 0.614
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Table 5 Comprehensive score of each layer in different years

HENZE (FE) Guideline layer( weight)

7 oz A AH
?E B B2 B3 B4 B5 AR
ear Overall score
(0.526) (0.071) (0.176) (0.165) (0.062)
2010 26.85 35.74 29.97 52.24 35.24 32.73
2011 32.61 37.17 41.18 52.24 35.24 37.84
2012 42.57 77.25 66.21 52.24 41.72 50.73
2013 48.14 72.52 89.68 54.58 44.37 58.22
2014 81.87 86.53 74.29 57.51 55.80 75.23
2015 81.87 92.08 82.49 75.78 67.32 80.79
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