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Geographical location of study area



2 — 435
10* 70.85% 2.2.2
( GDP) 43. 85 x 10° *
25.5%.31.2% 43.3%.
2 .
2.1
1 - Mmp4;
2000.2005.2010 2015 4 E= 72 — =12 (2)
Landsat TM ENVI =
5.0 E
N A o ( * hm_z) ) L ,
m; 1 VD i
L 1) g i (t
7 . ArcGIS *hm™) ;M 1T
2000+ 2005+ 2010, 7. 1
2015 . GPS 2015 °
2.2.3
4 Kappa COSTANZA
0.82 .
{ » K«
» .
2.2 o :
2.2.1 ESV = Y P xL, (3)
27 ESVf= zpﬁ x L, (4)
1 CESV i P,
K=(U,-U,) x5 x100% (1) ,
l
‘K ( «hm™? * a_]);Li
u, U, ( hm’) ; ESV,
T o ( ) ;P/z i
1 2015
Tab.1 Value coefficients of different ecosystem services in Haiyuan County in 2015
/
3 653.62 835.11 521.95 1 879.00 0.00 0.00
2 818.50 939.50 929. 06 17 850.52 480.19 0.00
3 340.45 835.11 626.33 16 180.30 21 274.48 31.32
1 367.50 1 367.50 1711.98 18 977.92 18 977.92 10.44
104.39 313.17 1 043.89 313.17 104.39 10.44
2714.11 52.19 104.39 73.07 10.44 0.00
4 071.17 2 035.59 1524.08 1 785.05 10.44 20.88
3 403.08 1137.84 741.16 2 609.73 2 599.29 354.92
1336.18 41.76 10.44 5793.59 4 530.48 10.44
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0.02%
1 L s > >
=1-—)no 5
1 no’ ,,21 " (3) > > > > » 2000—
2015
n, A h(
N N 2000
) n H
L 64 891. 74 hm>.25 948. 61 hm*>.4 264. 14 hm’.
n= z n A Lol 2 2
T ' 4 279.6 hm 2015 89 424 .27hm" .
2 2000—2015
Tab.2 Land use change of 2000—2015 County in Haiyuan
2000 /hm? 64 891.71 268 294.03 234 131.97 4279.6 4264.14 25 948.61 35 954.33
2005 / hm? 71 885.74 278 295.07 220 135.74 4 595.84 4 581.36 29 392.25 28 878.39
2010 / hm? 80 907. 64 273 563.72 218 321.21 4 835.72 4 963.38 33 907.38 21 265.34
2015 / hm? 89 424.27 267 392.7 216 694.34 5091.76 5357.72 39 182.32 14 621.28
2000—2005 / hm? 6 994.03 10 001.04 —13996.23 316.25 317.23 3 443.64 -7075.95
! % 10.78 3.73 -5.98 7.39 7.44 13.27 -19.68
! % 2.16 0.75 -1.20 1.48 1.49 2.65 -3.94
2005—2010 / hm? 9 021.91 -4 731.35 -1 814.53 239.87 382.01 4515.13 -7613.04
! % 12.55 -1.7 -0.82 5.22 8.34 15.36 -26.36
! % 2.78 -0.35 -0.16 1.12 1.79 3.48 -4.23
2010—2015 / hm? 8 516.62 -6 171.02 -1626.87 256.04 394.34 5 274.95 -6 644.06
! % 10.53 -2.26 -0.75 5.29 7.95 15.56 -31.24
! % 2.62 -0.46 -0.14 1.20 1.85 4.07 -3.70
2000—2015 / hm? 24 532.56 -901.33 -17437.64 812.16 1093.58 13 233.71 -21333.05
! % 37.81 -0.34 -7.45 18.98 25.65 51.00 -59.33

! % 2.52 -0.02 -0.49 1.27 1.71 3.4 -3.96
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3
Tab.3 Value of different ecosystem services of Haiyuan County
2000 2005 2010 2015 2000—2005 2005—2010 2010—2015 2000—2015
ESV/ ESV/ ESV/ ESV/ ESV/ ESV/ ESV/ ESV/

(0% ) (1% ) (10® ) (10* ) (0% )y /% (108 ) J% (10 ) /% (10 ) /%
9.672  12.285 15.854  20.415  2.613  27.01 3.569  29.05 4.561  28.77  10.743  111.07

13.245 15.757 17.761 20.216 2.512 18.97 2.004 12.71 2.455 13.82 6.971 52.63
11.032 11.896 13.524 15.631 0.864 7.83 1.628 13.69 2.107 15.58 4.599 41.68
1.834 2.254 2.718 3.333 0.42 22.90 0. 464 20.59 0.615 22.63 1.499 81.73
1.349 1.653 2.045 2.571 0.304 22.54 0.392 23.71 0.526 25.72 1.222 90.59
0.116 0.094 0.081 0.064 -0.022 -18.97 -0.013 -13.83 -0.017 -20.99 -0.052 -44.83

37.248  43.939 51.983  62.23 6.691 17.96 8.044 18.31 10.247 19.71 24.982 67.07

39 182.32 hm®.5 357.72 hm*.5 091.76 hm’ 114
51%
37. 81% . 2011—2015
25.65%
18.98%; . 1.28 x10*  5.56 x 10" 3 632
2000 234 131. 97 hm’. 268 294. 03 hm’. \1.67 x10* 9143 .3.89 x10*
35 954.33 hm’ 2015 216 694. 34 hm’.
267 392.7 hm*.14 621.28 hm’
21 333.05 hm’. .
3.2.2
3.2 ( 2). 2000—2015
3.2.1
( 3) 2000 37.248 x 10°
2015 62.23 x10° 67.07% o 16. 68% .
10. 743 x 10°  .6.971 x .
10°  .4.599 x10°  .1.499 x10° 1.222 x 10° . . .
: 0. 052 x 10°
- 44.83% . 2000—2007 .
31 ( 3). 2000—
14.2 x 10* 2007

4.08 x10* .

. 2007—2011 2007—2011 ()

5.93 x 10*
1.18 x10* 5.93 x o

10* N N 6 35 N
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Fig.2 Township ecosystem services value of Haiyuan County
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Fig.3 Spatial differentiation map of ecosystem services value of Haiyuan County

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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4

Tab.4 Value changes of individual ecological services of Haiyuan County

2000 2005 2010 2015 2000 2005 2010 2000
ESV, / ESV, / ESV, / ESV,/ | | | |

(105 ) 1% (10° ) /% (10° ) 1% (10 ) % 2005 2010 2015 2015
3.861  10.37  4.633  10.54  5.562  10.70  6.731  10.82  19.99  20.05 21.02  74.33
4772 12.81  5.64  12.84  6.674 12.84  7.91  12.71  18.19 18.33 18.52  65.76
4.896 13.14  5.87  13.36  7.04  13.54  8.553 13.74  19.89  19.93 21.49  74.69
6.654 17.86  7.724 17.58  8.971  17.26 10.61  17.05  16.08 16.14 18.27  59.45
2211 5.94  2.45 5.5 2.78 535 3.22 517 10.81  13.47  15.83  45.64
.42 379  1.75 3.98  2.21 425  2.814 452 23.94 26.29 27.33  99.29
7.681  20.62  9.01  20.51 10.55  20.30 12.5 20,09  17.30  17.09  18.48  62.74
4.81 12,91  5.68  12.93  6.71  12.91  8.022 12.89  18.09 18.13 19.55  66.78
0.951  2.55  1.182  2.69  1.486  2.86  1.87 3.00  24.29  25.72  25.84  96.64

37.248 100.00  43.939 100.00 51.983 100.00  62.23 100. 00 17.96 18.31 19.71 67.07

3.2.3 .

( 4 .

3.956 x 10* 3.657 x 10* . .
3. 138 x 10® .
3.212 x10* . 74.33% \74.69% .99.29%  96.64%:
0.9 x10* ~ 1.5 x 10° . .
. 2000—2005
5

Tab.5 Deterministic geophysical exploration results of different factors affecting ecosystem service value differentiation

q

216 694.3 ~220 181.8 220 181.7 ~223 669.4 223 669.3 ~227 156.9 227 156.9 ~230 644.4 230 644.4 ~23 4131.9 0.780 6

4279.60 ~4442.02 4442.02 ~4 604.45 4 604.45 ~4 766.89 4766.89 ~4 929.32 4929.32~5091.75 0.864 5
64891.70 ~69798.21 69 798.21 ~74 704.73 74 704.73 ~79 611.24 79 611.24 ~84 517.75 84 517.75 ~89 424.26 0.800 9
267392.7 ~269573.1 269 573.1 ~271 753.6 271 753.6 ~273 934.1 273 934.2~276 114.6 276 114.6 ~278 295.1 0.941 3

4264. 13 ~4482.85 4 482.85 ~4 701.56 4 701.56 ~4 920.28 4920.28 ~5139.12 5139.12~5357.71 0.717 9

14621.2 ~18887.8 18 887.8 ~23 154.5 23 154.5 ~27 421.1 27 421.1 ~31 687.7 31 687.7~35954.3 0.596 3

3.86 ~4.44 4.44 ~5.01 5.01 ~5.58 5.58 ~6.16 6.16 ~6.73 0.796 3
4.77 ~5.40 5.40 ~6.03 6.03 ~6.65 6.65 ~7.28 7.28 ~7.91 0.911 4
4.90 ~5.63 5.63 ~6.36 6.36 ~7.09 7.09 ~7.82 7.82~8.55 0.697 2
6.65 ~7.45 7.45~8.24 8.24 ~9.03 9.03 ~9.82 9.82 ~10.61 0.872'5
2.21 ~2.41 2.41 ~2.61 2.61 ~2.82 2.82~3.02 3.02~3.22 0.740 9
1.41 ~1.69 1.69 ~1.97 1.97 ~2.25 2.25~2.53 2.53 ~2.81 0.848 3
7.68 ~8.64 8.64 ~9.61 9.61 ~10.57 10.57 ~11.54 11.54 ~12.50 0.6213
4.81 ~5.45 5.45~6.09 6.09 ~6.74 6.74 ~7.38 7.38 ~8.02 0.724 9
0.95~1.13 1.13 ~1.32 1.32 ~1.50 1.50 ~1.69 1.69 ~1.87 0.5273
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. o 2000
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Ecological migration process and the evaluation of its ecosystem
service value in Loess hilly and gully region: A case study of
Haiyuan County Ningxia

WANG Peng' > LIU Xiaopeng' > WANG Ya-juan' > HAN Xiaodia’*  WEN Sheng-giang' >
(1 School of Resources and Environment Ningxia University Yinchuan 750021 Ningxia China; 2 Key Laboratory ( China-Arab)
of Resource Evaluation and Environmental Regulation of Arid Region in Ningxia Yinchuan 750021 Ningxia China;
3 Institute of Soil and Water Conservation Chinese Academy of Sciences and Ministry of Water Resources Yangling 712100
Shaanxi China; 4  University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: Taking Haiyuan County Ninxia Pvovince China as the research object based on the remotely sensed
data in 2000 2005 2010 and 2015 the land use dynamics ecosystem service value evaluation model and Geo-de—
tection model are used to map the ecology of Haiyuan County from 2000 to 2015 to analyze the temporal and spatial
changes in ecosystem service value. The results show that the land use types in Haiyuan County have been changed
significantly from 2000 to 2015. The area of forest land construction land water area and garden area were in—
creased by 24 532.56 hm® 13 233.71 hm® 1 093.58 hm” and 812. 16 hm” respectively while the cultivated land
grassland and unused land area showed a declining trend with the unused land area being decreased the most by
21 333.05 hm’. During the 15 years the ecosystem services value in Haiyuan County showed an increasing trend
from 37.25 x 10° yuan in 2000 to 62.23 x 10® yuan in 2015 with the change rate of 67.07% . The increase of forest
land garden land and water area was the key to the increase of the ecosystem services value in Haiyuan County.
From the perspective of the spatial distribution of the ecosystem service value it displayed a decreasing trend from
southwest to northeast. The value of individual service in the study area showed an increasing trend with the largest
increase in waste treatment and water conservation followed by biodiversity and climate regulation. The food produc—
tion raw material production and entertainment culture were having the lowest increase. It indicated a list in the de-
scending order of the ecosystem services value as follows: the ecosystem adjustment Services Support Services Sup—
ply Services and Culture Services. The deterministic ¢ values of grassland garden forest land climate regulation
soil formation and protection and biodiversity conservation were all larger than 0.8 which indicated that these six
factors had important impact on the changes in the ecosystem services value in the study area.

Key words: ecological migration process; loess hilly and gully area; ecosystem services value; geography detec—

tor; Haiyuan County.



