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Spatio-temporal changes of static and dynamic ecosystem service values in the
passing area of the Middle Route of the South-to-North Water Transfer Diversion

Project
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Abstract; The Middle Route of the South-to-North Water Diversion Project (MRSNWDP ) is the most important inter-basin
water diversion project in China so far, and provides the scarce production and domestic water for 24 large and medium-
sized cities along the route. However, the dynamic change process of the ecosystem service value of the project was studied
so inadequate that hindered the scientific evaluation of the project ecological benefits and the rational use of land resources.
The study on changes in the value of ecological services before and after the completion of the MRSNWDP is helpful to the
rational planning and scientific use of land along the route. This paper analyzed the temporal and spatial changes of the
static value of ecological services of the project in 2000, 2005, 2010, 2015 and 2018 based on the improved equivalent
factor method, and then reconstructed the dynamic value of its ecological services with the priority index, and discussed its

temporal and spatial evolution characteristics. The results showed that ;D from 2000 to 2018, the total value of ecological

BETA  HRK A RRHEEIH (51068025)
W #s B #1:2020- 10-01; W) 4 i hf B #9 : 2021- 06- 15
# MIRFEH Corresponding author.E-mail ; zhangsonling65@ 163.com

http ://www.ecologica.cn



18 1] ViR &KL L TR R A X AR SRS I E A I 25 A8k 7227

services in the study area first decreased and then increased, and reaching its peak in 2018. The increase in the value of
ecological services in the study area can be attributed to the impact of the MRSNWDP to a certain extent. (2) The value of
the hydrological regulation function was the highest, accounting for 30% of the total value, and that of the nutrient cycle
function was the lowest, accounting for only 1%. The forest land, grassland, cultivated land and water body were the main
components of the total value of ecological services in the study area in each year. @) The spatial distribution of ecological
service values in the study area was significantly different from 2000 to 2018, which decreased from the west to the east. The
high-value areas in Beijing and Tianjin increased after water diversion. @) The total dynamic value of ecological services in
the study area was 1.38x 10" Yuan, which was lower than the static total value of 2.58% 10" Yuan, due to the value
coefficient of dynamic and static ecological services is quite different. Therefore, we should pay attention to the impact of
changes in land use types and weak ecological service functions on the total value of ecological services, optimize the
structure of land use, and carry out targeted protections along the MRSNWDP to steadily improve the total value of

ecological services in the entire region.

Key Words: ecosystem services value; dynamic reconstruction; spatio-temporal changes; passing area of MRSNWDP
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Fig.1 Sketch map of study area
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Table 1 Value coefficients of different land use types and ecological service functions in the study area

Ik % B

LS & Bl i F Kk Urban & rural A
Ecological service functions Farmland Forestland Grassland Waterbody construction land Unused land
BWE” Food production 1930.59 441.15 1223.00 2288.76 0.00 8.74
JERAE 7= Raw materials production 428.05 1013.34 599.27 424.56 0.00 26.21
KBRS Water supply -2280.02 524.14 331.96 7600.07 0.00 17.47
S AR Gas regulation 1554.96 3332.68 2114.04 1659.79 0.00 113.56
S AP Climate regulation 812.42 9971.82 5573.39 3738.89 0.00 87.36
H AL T Environment cleaning 235.86 2922.10 1834.50 5416.14 0.00 358.16
JK3CIE AT Hydrological regulation 2611.98 6525.58 4088.31 79547.41 0.00 209.66
+ 35+ Soil conservation 1004.61 4057.74 2568.30 1886.91 0.00 131.04
FEAMEFR Nutrient cycle 270.81 310.12 197.43 145.01 0.00 8.74
e ZAEE Biodiversity 297.01 3695.21 2341.17 6080.06 0.00 122.30
F2E M, Aesthetic landscape 131.04 1620.48 1030.81 3913.60 524.14 52.41
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224 ZhEMEEN
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Fig.2 The area change trend of different land use types in the study area from 2000 to 2018
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Table 2 The area and change status of different land use types in the study area from 2000 to 2018

S v

b Mt Hith PISIN ES LR &Hit
Farmland Forestland Grassland Water body Urban & rural Unused land Total
construction land

2000 4 15466200 6523400 4795400 678700 2453400 50400 29967500
2005 4 15288400 6524900 4799900 685000 2628100 41200 29967500
2010 4 15227500 6525500 4792700 689200 2693900 38700 29967500
2015 4 15120700 6511900 4784300 690000 2822600 27300 29956800
2018 4 14253900 6683900 4754000 711800 3500200 66600 29970400
IR A %
Starting and ending -7.84 2.46 -0.86 4.88 42.67 32.14 0.01
rate of change
LR %
Average annual -0.41 0.13 -0.05 0.26 2.25 1.69 0.00

rate of change

32 BB RES M HEEA
3.2.1 AEIRS B EAL
H1 & 4 A H1,2000—2018 4F | 115 X A A R 55 R A BV (E S B 25 38 BA 2000 471 5.1558x 10" JG K &
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2000 to 2018
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Table 3 The sensitivity index of static ecological service value of different land use types in the study area

E0y B s Fih KA W Z ARH 3t
Year Farmland Forestland Grassland Water body Urban & rural construction land Unused land
2000 0.1050 0.2177 0.1019 0.0741 0.0012 0.00005
2005 0.1038 0.2179 0.1020 0.0749 0.0013 0.00004
2010 0.1034 0.2179 0.1019 0.0754 0.0014 0.00004
2015 0.1029 0.2180 0.1019 0.0757 0.0014 0.00003
2018 0.0966 0.2229 0.1009 0.0777 0.0018 0.00007
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Fig.6 Change of different ecological service function value in the study area from 2000 to 2018
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Fig.7 Spatial distribution of total static service value in the study area from 2000 to 2018
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WF5E X 45 A A M55 T RE R P SEHR LR 4, ML 2000—2018 4F  BIFSE IX K B R AL 45 | /A 05 /K Sl
AL et B, B A )™ S BRSO A ™ RS F B e , R W R =M AR 25 IR 55 DhRE R Bt 4R BE A e
TR T AT RO AP AR R IR S5 RE 0 5 TR = & A LR RE 0 A BT 0 W B SRR, SR IX 2000—
2018 A2 55 IRERY ShAS BB 1.38x105C, B E R T RS B M E (2.58x10°70) , EEE R TaidS
S A 2 IR 55 B (2R 2 S

x4 HREEESRSIIRERMEREE

Table 4 Priority index of each ecological service function in the study area

2SR5 T AL A 2SR5 ke HRAHEEL
Ecological service functions Priority index || Ecological service functions Priority index
FWIHE 7 Food production 2.36 JK 3CIE Hydrological regulation 0.03
JFBE 7= Raw materials production 1.12 + 4545 Soil conservation 0.65
KBRS Water supply -5.18 F24MEFF Nutrient cycle -0.52
AT Gas regulation 0.10 A ZFEVE Biodiversity -0.35
ST Climate regulation -0.23 Fe2 WM Aesthetic landscape 1.35

F LA EE Environment cleaning 0.22

S 6 MLL BT AU AT DR R R IR A A W) 2R S S (E D T W A EOR A
7 OKBEIRMELS RIS K SCIAY IR AN G S WA s A o (B4 0 . AN TR 55 D RE M (E X 58 IX 3
SR E R TTRO/ DA — . HFTE PR T BT~ HL R 5, DR MR A 7 M SR R D RERS BIF 5 IX A 25
{55 B Zh 0 (E -5 B E B BOR | 4 )5 200 e R R A O A A€ | SR B 0™ T e e S
I S BRI A IS IS5 T RE M (B, LA BT AR SSRGS (4R P A ) RO, AR RS IR S WS N E A
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A FE SR I B A 25 IR 55 D R BT 4 AR X B P AN Sl A A s S A (S Sh AN (AR SS & 0 0 A 7 i
A 4T S AT 5 DX A= 25 i 55 D RE R AR AR a3, Dy Az A PR B A WL OR3P 5 5 SR TR BE R A 4R E (R 5)
R5 EMRNHREEESRSIIENHTMNE T

Table 5 Dynamic value of each ecological service function in the study area after reconstruction

A3 IS5 Yite

Ecological service functions 2000 4 2005 4F 2010 4F 2015 4F 2018 4F

Y7 Food production 9.466x10'° 9.39%10'° 9.363x10'"° 9.311x10" 8.94x10"
JEUBHA: 7 Raw materials production 1.841x10" 1.83%10% 1.83%10% 1.823x10" 1.8x10'

AKGERAEL: Water supply 1.3%10" 1.277x10" 1.268x10"! 1.256x10" 1.14x10"
SARIHFT Gas regulation 5.719x10° 5.694x10° 5.684x10° 5.661x10° 5.58x10°
SAEJHTY Climate regulation -2.507x10"° -2.505%x10" -2.504x10" -2.498x10" -2.52x10'°
HHbFREE Purify the environment 7.851x10° 7.851x10° 7.85%10° 7.832x10° 7.92x10°
JKICYATT Hydrological regulation 5.078x10° 5.08x10° 5.084x10° 5.073x10° 5.09%10°
3L ER Soil conservation 3.605%10' 3.595%10"° 3.591x10" 3.579x10" 3.57x10"
FEAMEFR Nutrient cycle -3.802x10° -3.778x10° -3.769%10° -3.751x10° -3.65x10°
I ZFETE Biodiversity -1.54x10" -1.54x10" -1.54x10" -1.536x10'° -1.55%10'"°
225 Aesthetic landscape 2.892x10'° 2.906x10" 2.911x10" 2.914x10" 2.99x10'

4 itig

ZEA FEBE TR E X FEPE R 5 | I R M 3L T Costanza A58 45 RAG IER Y BN T EEES TP
A S RS A A RS2 R B, i T 2 o BRIk R 40 PRI A 25 IR 55 D1 R, R X 40 45 BI04 25 IR 55
HRERI DT EE ) AR ST O o8 Hout A= R 45 W A M (B A7 S AG , AR A 3h 2540 (R0 P LA 47 A 4 e
S, VIO 55 1) BRI A AR 5 DI R A TEE X PR LR, vRAN TR S L AR 2

MR B A IR ST TR, 2000—2005 4F H [ ) A 25 PR I T Ak {H D Ak 4 2% 5 2005—2010 45 H
] () A A IR T A3 25 (AL S B (R 2% L )= e s s AR SCI PR S5 R 5 2 W0

SN, 32 BHEARBUR ] | AR SO X pg /K AL R P 28 TR2 S B 4548 T AR S RS M (AR AL g A7 TR0 0 #r  52 8%
PR RN 3 NG BE 2 ), b A 6] ] — = ORI R AR T — 244328, K /K BRI e S5 3E 5  #k i ,
X A A SRS I R B AE 22 5 R, AR SR S5 DI Re I A (E R B M A — e 09 0, S 8UE S
R4 B R 22

FE2s BRI Z AN H AR R R [l 52 e 5 A S IR S5 I RE e R At 25 At SR b N D8 5 i 20 L
IRV IBRLA SRR 55 PR 3R AR 2 B X AE B IR S5 (E 7= A= A8 oy, Foh R R 3R B s 2P B +
Ho R ARG B9 AE A 7 18], 3 3 bR 2R AR Ak, (A 5 X A0 5 A A S IR 45 (B AR A 0 R TR] A - i R
FHR BB 2R A S R GRS B ) AR SO A iR FH AR T B R 35T DX 38 A 5 IR 55 (R Aot 45 43 A R A
KGR RBEFR T S E T R ER .

5 it

A SRS (B AG B B BB AT LRI X S AR S R GRS IR S TR 55 AR SCHRE T et Ja i 24 1 R 1
VAL T r KT P28 TR IR 281X 2000—2018 4FA= AR 45 (B0 B 22 A8 4k, o AR S s B0 A 28 MR 55 e s
M EHATEMSE SR TASRS SN E, Z5REY.

(1)2000—2018 AR5 X A= AR S5 A (B AT 15,2018 AR TR BN EAE . 19 41 [a] &1 S 70 4 Hi i A
MRS IEZEBE R, BRI Fe i, A1 FH b 1 B A0 5 B0l R b 1) 2 252 /0 K AR R &t 15 P b 1Y) 32 252 348
05 K SCR MRS (LAY DTik R i . (2) 2000—2018 FEAF57 X A= S IR &5 B S M =S ) i 22 I ., A
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P 1) AR PR3k D, A 5 T RN R AT RK S s (B XS0, (3)2000—2018 4EAIFSE X A= 25k 55 D RE Y sh A& S 1
PR TS B MER—F , B2 d T oS- SRS AR SIS B E R B2 B

PR, 17 B M ] P2 PR A A R 535 A 25 IR 5 D RE XS A= AR 55 B LR 2 e, D Ae L s R 544, T Jié
BERIPEOR Y, ATEAE P TR DX AR 25 e 55 ) ML
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