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Abstract: With the rapid development of social economy, land use types change dramatically which has an important
impact on the ecosystem service value. Therefore, quantitatively estimating the impact of land use change on the ecosystem
service value is of great significance to restore and construct regionally ecological environment. Based on the ecosystem
service value accounting system and the land use data of Dianchi Lake Basin in 2010 and 2016, the influence of land use

change and its mutual transform on ecosystem service value was evaluated. The results show that, the annual ecosystem
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service value of Dianchi Lake Basin grew from 68.816 billion to 72.931 billion Yuan during the period of 2010 and 2016.
The order of the ecosystem services value from different land use types was ; forest land>water area>cultivated land >built-up
land>grassland>bare land. The order of the land use change degree was: built-up land >cultivated land>grassland >forest
land>bare land>water area. The structure of land use changed significantly from 2010 to 2016. The type with the greatest
dynamic degree was built-up land which had been increased by 93.25 km®. The following was cultivated land which had
been decreased by 52.71 km’. During the period of 2010 and 2016, the ecosystem services value of Dianchi Lake Basin due
to mutual transition among land use was increased by 0.388 billion Yuan. The ecosystem services value increased by 5.462
billion Yuan because of the changes in cultivated land, grassland, built-up land, and bare land, and decreased by 5.074
billion Yuan because of the changes in forest land and wetland. This study can provide an important reference for the
coordinated promotion of high-quality economic and social development and high-level eco-environmental protection in

Dianchi Lake Basin.

Key Words: land-use change; ecosystem service value; Gain or loss on value; dynamic degree; Dianchi Lake Basin
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Table 1 The calculation formula and parameter explanation of ecosystem total output value of Dianchi Lake Basin
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Fig.2 Changes of ecosystem service value of Dianchi Lake basin in 2010 and 2016
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Table 2 Changes of ecosystem service value of land use in Dianchi Lake basin
+ ] 2K ‘ 2010 4 ‘ | 2016 4F | 2:):0;2016EF~
Land use types ARG o7 TRV 55 SRS B {7 TR 55 et/ AL
WM AL W/ (I2Te/ke?)  REWEAZT Wl (278 km?) Variation
#HFHL Croplands 52.12 0.09 52.67 0.10 0.55
L Forest 314.61 0.27 341.28 0.30 26.67
FiHh Grassland 30.00 0.16 34.11 0.19 4.11
JKBE Water 247.77 0.72 244.50 0.72 -3.26
A5 ML Construction land 39.67 0.07 51.87 0.08 12.20
b Bare land 3.99 0.09 4.88 0.11 0.89
A1 Total 688.16 0.25 729.31 0.26 41.15
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Fig.3 Changes of ecosystem service value of land use in Dianchi Lake basin
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Table 3 Dynamic degree of land use change of Dianchi Lake Basin from 2010 to 2016

- b 27 Bl P Fih K5k U Z3:
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2010 4F 563.27 1167.65 186.66 345.42 532.53 44.17
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Table 4 Transfer matrix of land use types of Dianchi Lake Basin from 2010 to 2016
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b Forest 118.9 - 65.7 9.41 62.67 9.23 265.91
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7K I, Water 7.88 9.54 1.71 - 10.78 0.26 30.17

## I Construction land 40.09 33.28 6.27 5.27 - 2.06 86.97
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Table 5 The profit and loss statement of ecosystem service value of Dianchi Lake Basin from 2010 to 2016
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Croplands Forest Grassland Water Construction land ~ Bare land

#FHb Croplands 0.00 24.63 1.65 6.06 -0.87 0.07 31.54
Mt Forest -19.77 0.00 -5.31 4.20 -11.69 -1.44 -34.01
b Grassland -0.99 9.12 0.00 0.81 -0.95 -0.20 7.80
KIS Water -4.84 -3.99 -0.90 0.00 -6.84 -0.16 -16.73
# L Construction land 1.15 7.48 0.72 3.38 0.00 0.08 12.81
#ith Bare land 0.03 1.92 0.39 0.16 -0.03 0.00 2.47
A1t Total -24.42 39.17 -3.46 14.62 -20.38 -1.65 3.88
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RN, MR RS AR R s T R AR R R AR A L B A b, B A2 B 119.16 km®, 5
SEERSTHARY 16.02% ; JLUCH MHb A6 Bk, 8 T 118.9 km?, (5 SRS AR Y 15.98%

(3) AR A 25 R G0 R 55 (L I70 17) 458 25 260 I , AP vt R0 7K S 60 9 (18 0 S 5 7 YL 9 0 3 75 R G IR 55 A (B
R EEOR S Sy, T R 22 8] A A S SR S R GRS I 3N T 3.88 4200, FiAkHh VA
- A RS RS S B | R A B AR S R GRS M B B 62.1 A25T 5 i Fh A b | 1%
JH Hb 55 A ORI FH S F A AL A bkt 18 5 A AR S R G S5 R N 22, 380 T 136.85 147t

£ 3L Hf ( References) :

[ 0] R, sk, dEAES RS M E. B, 2000, 45(1); 17-22.

[ 2] Costanza R, D'Arge R, De Groot R, Farber S, Grasso M, Hannon B, Limburg K, Nacem S, O'neill R V, Paruelo J, Raskin R G, Sutton P, Van
Den belt M. The value of the world's ecosystem services and natural capital. Nature, 1997, 387(6630) : 253-260.

(3] BRI, B/ANF, BRRL, s, i S SR AR 5 5200 i 25 (8] 3 S5 R | 2001, 21(3) : 210-216.

[4] LiuXP, Chen X, Hua KP, Wang Y J, Wang P, Han X J, Ye J Y, Wen S Q. Effects of land use change on ecosystem services in arid area
ecological migration. Chinese Geographical Science, 2018, 28(5) : 894-906.

[5] FuQ, LiB, HouY, Bi X, Zhang X S. Effects of land use and climate change on ecosystem services in central Asia’s arid regions: a case study in
Altay Prefecture, China. Science of the Total Environment, 2017, 607-608: 633-646.

(6] MAKEE, #REFE. PRIL MU LA Ao A R GUIR S5 RS2 0. AP HLEE, 2010, 30(6) @ 603-608, 621-621.

[ 7] TolessaT, Senbeta F, Kidane M. The impact of land use/land cover change on ecosystem services in the central highlands of Ethiopia. Ecosystem
Services, 2017, 23, 47-54.

[8] GongJ,LiJY, Yang Y X, Li S C, Tang W W. Land use and land cover change in the Qinghai Lake region of the Tibetan Plateau and its impact
on ecosystem services. International Journal of Environmental Research and Public Health, 2017, 14(7) : 818.

[ 9] Ligate E J, Chen C, Wu C Z. Evaluation of tropical coastal land cover and land use changes and their impacts on ecosystem service values.
Ecosystem Health and Sustainability, 2018, 4(8) . 188-204.

[10] Gashaw T, Tulu T, Argaw M, Worqlul A W, Tolessa T, Kindu M. Estimating the impacts of land use/land cover changes on ecosystem service
values: the case of the Andassa watershed in the Upper Blue Nile basin of Ethiopia. Ecosystem Services, 2018, 31: 219-228.

[11] FHE, S5 R LA Ao A S R GRS 2. T XL, 2017, 34(1) « 200-207.

(12]  Z&emi, BP0, fscar, @RV, 208, 255wk, Uk, SRIL0. 922 i A 50 B K AR S R GRS M IS . RS 23R,
2020, 40(22) ; 8239-8250.

[13] L BOCR, sk%, ok, 3T LR AR KR S RE RS M ETFD—LOLRA M T F]. A4, 2017, 37(11) .
3830-3839.

(14] X6 BUACE = YL ST R SR R R [ D] 37/ . LRI RAE, 2015.

[15] ZRizvg, BERYI, XA, BRIHGZ, FBAE. TR AR AT A= 35 R G MR S5 DI RE IS i —— LA =K R RS ). AR 282K, 2013, 33(3) :
726-736.

http ; //www.ecologica.cn



6202 JAE = 43 4

[16]
[17]

[18]

[19]
[20]

[21]
[22]
[23]

[24]
[25]
[26]
[27]
[28]
[29]

[30]

[31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]

[39]

[40]
[41]
[42]
[43]
[44]
[45]

AR, AR, AEE. T T R A B R Ak IR B 40T, FBERRSE S ER, 2010, 33(S2) . 94-97, 110-110.

TR, BEBEA, BORVE. X b ) AR AR I A 25 AR G S5 B S —— LA g T ). K AR RS, 2009, 16(1) ¢ 212-215,
221-221.

Meyer W B, Turner II B L. Human population growth and global land-use/cover change. Annual Review of Ecology and Systematics, 1992, 23; 39-
61.

28RS, PR, RS VIR RGE MRS ME A KUY R . AEZS4R, 2020, 40(12) : 3909-3920.

A28, FRERTR, WIOLEK, mHEES, BB VTSI s X R AR A S R G R S MBS . R AE R, 2021, 27(2) ; 108-
112, 143-143.

FEAREL, 55, T R AR A X AE S R GRS M ESE . PEARIIVE R4 . ASRBIAIR, 2020, 41(4) : 404-412.

XIRGE, B AEE. R R AR KX A S R GRS M B 2 0. K L ORFERFST, 2021, 28(3) : 177-183, 193-193.

B C, #kAE, LA, XA, HEZH X 1995—2019 4F - F) FHASfL 3 £ 25 R G SS M (B A 52 0. PREE TR FOR %4, 2021, 11
(1) 65-73.

WP, MR, AR T BT A TR AR AR S R GRS I E . K LR ERITST, 2020, 27(3) : 277-285, 293-293.

Wl , @5, AWEE, ¥, IRIEEE, SERH. FHE S RERSMEIEMIIIT LA, SR, 2021, 40(2) : 210-217.

I, B, BEE, R RSO EAAE R E AR RS R, SRR, 2020, 48(14) ; 18-24.

wWaAll, &, MRS, AL, BE, %)M SR IURE N EE 5 A SR . AERLAT, 2015, 31(1) ; 185-191.

THRM, WIESC, PR, R, RN, A AESIREEA X WA B EURE. £, 2010, 30(1) : 138-145.

i, R, Fiin, HEE, BIRSE, fL4EM. 5T USLE M1 GIS/RS AYTE i + 2 0 iF 5T . K LR85, 2012, 19(2) : 11-14,
18-18.

Ouyang Z Y, Zheng H, Xiao Y, Polasky S, Liu J G, Xu W H, Wang Q, Zhang L, Xiao Y, Rao E M, Jiang L, Lu F, Wang X K, Yang G B,
Gong S H, Wu B F, Zeng Y, Yang W, Daily G C. Improvements in ecosystem services from investments in natural capital. Science, 2016, 352
(6292) ; 1455-1459.

I ZMO R, LY/T 1721—2008 BRMAE RGNS DREIFATRLE. Jbat. o E bRkt Rt 2008.

U, EITE MR, A8 FET TM A1 OLL £iHE LU 78 48 B 3R A ARk br S 3. 1] 4 BEkE Rk 2018, 30(2) : 125-131.
[ 55 e HE T SRR MR Bk (5 R R 28 DL 2% | I BGH RR SUR) (& B4 315 2003-07-01) . JB5T: [R5 B, 2003.

RRFARE 25, EACRF, dms. bl 5 R GRS Thie R A S 2B M R I5E. A2, 1999, 19(5) : 607-613.

IR, oK, B, 2RI, BB, BT RS R IR BRSO ST L7, 2015, (13) ¢ 76-80.

K, R, B, THAEE. LT Ak ZE S R U A A L I E AL, A AR, 2012, 32(24) . 7698-7705.

Ko, EFM. KT XA BB AL ) 2k 8. Hi3 44t 2003, 58(5) : 643-650.

SIS, Z5H, VPR, TR UL R P A S R G RSSO (8 AR Al S N2 B B 2 18] 4 R—— DA BE T ). A A ARk, 2017, 36
(5): 1374-1381.

KWL, FHE, ™I, ARt AR X bR S fb X A 25 2R 48 IR 55 B4 3
1597-1606.

SR, WO PRI AR PR TAR S S AMETIE [ D). B . =R, 2018.

R, 40T, XA, KA I EIEAS B 5 —— LW R . SRR 1), 2018, 37(2) ¢ 12-17.
RIAM. KL BT+ R S A: 28 R G R S5 N B 2 ARS8 [ D], B B . TLPEIRRE KA, 2019.

e, KRE, KA, HE, GFE. PEAESRERS MME. FIEEE, 2015, 37(9) : 1740-1746.

FRE B, #2430, hE AT S X, O B S X, 2003, 24(6) : 20-24.

TrEfess. 22 M A5 4 B R GRS M E MRS G 50 Z e B AT, K R ORFSE AR, 2017, 37(4) : 333-337, 344-344.

VIR 48 R it . AR AR, 2018, 29(5) .

http ; //www.ecologica.cn



