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Assessment of ecosystem services in the national key ecological function areas for

water conservation
DU Shixun"* | LIU Haijiang”, ZHANG Mengying', WANG Yalu', LIU Xuejia', LIU Junhui’

1 Shanxi Consulting Service Center for Eco—environmental Protection( Shanxi Academy for Environmental Planning) , Taiyuan 030000, China
2 China National Environmental Monitoring Centre , Beijing 100012, China

3 Chinese Research Academy of Environmental Sciences , Beijing 100012, China

Abstract; The transfer payment policy in national key ecological functional areas has been implemented since the “12th
Five-Year Plan” , but the effect of this policy on the ecosystem, especially in water conservation type national key ecological
function areas, is far from being clearly understood. The objective of this study is to evaluate the phased implementation
effect of transfer payment policy in the national key ecological function areas. In this research, water balance method was
employed to analyze the water conservation function and its changes in 2011 and 2019. The area and the quality of the
ecosystem in 2011 and 2019 were evaluated using land-cover data and meteorological data. The results showed that since the
implementation of the transfer payment policy in 2011; (1) the capacity of water conservation in the national key ecological
function areas of water conservation presents a spatial distribution trend that gradually increases from the northwest to the

southeast. In 2019, the capacity of water conservation in the national key ecological function areas of water conservation
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increased significantly compared with 2011. (2) The area of forests in key ecological function areas for water conservation
has increased, and wetlands has effectively restored in the national key ecological function areas of water conservation from
2011 to0 2019. (3) The quality of the ecosystem in the water conservation type national key ecological function areas has
improved, and the average vegetation coverage has increased, showing a trend of high distribution in the northeast and south
central and low in the northwest from 2011 to 2019. Overall, the implementation of the transfer payment policies, such as
natural forest protection, returning farmland to forest, returning grazing land to grass and other projects, have played a
positive role in improving the water conservation function of forests and grassland ecosystems in the national key ecological
function areas of water conservation. However, we should pay enough attention to a small number of water conservation type
national key ecological function areas where water conservation functions have declined, and strengthen ecological protection
to avoid the degradation of ecosystem services. Therefore, it is possible to control the disorderly expansion of cities, reduce
the area of bare land, increase the area of forest and grassland wetland, and improve the forest structure, there by improve
the water conservation function and reflect the benefits of the use of transfer payment funds. For areas where the ecological

environment has significantly improved, the central government should give appropriate rewards.

Key Words: national key ecological function areas; financial transfer payment policy; water conservation;

ecosystem services
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Fig.1 The water conservation type national key ecological function areas
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Table 1 The distribution table of the water conservation type national key ecological function areas
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Table 2  Table of mean values of surface runoff coefficients of various types of ecosystems
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Fig.2 Distribution of water conservation in the water conservation type national key ecological function areas in 2011 and 2019
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Fig.3 Distribution of precipitation in the water conservation type national key ecological function areas in 2011 and 2019
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Fig.4 Changes of typical ecosystems in the water conservation type national key ecological function areas

S [ KRR 77 A T A A ) B DX AR AR A 75 AR G TR K o B Y T R XA S K R b K T R 5 R
TIREIX AR - H R o JE B ) B K PR TR TR D RE X | s S 1L b 3 i 98 e JRUK e % X 4R 3 Lk 1] 5
IKIEIAFEAE S TIRE X | B /K AL IR K IR SR AR S T RE X F5 W LK IR 75 A ST RE X, B R34 84 10% , 50K
T b K P50 57 A A T RE DX MG R fee =, R 25.41% . FRAR AR 25 2R 58 B AR AR o B 8 1) T 8 DX A R VL L0t v
FE B i) B JRUKURRA 75 X HEVT R D 2 b K R0 3% X, BRI 258 30 509% , VT i vy S ) 20 Ji /K R A 7 XU
MR T AT 49. 46 % 5 45 Sk B 49. 829 7 48 hy A ) FH b, fE VT e A b K DR R 3R DX/ B AR b P
98.76% 45 Ay Ml

Bt A 2 2R 0 T RPURE K5 B S 1 T DX A RV P I 4 b K DA 7 DX RV 90 g ) e JE /K T 5
DX SR L b 3 iR FE R UK R A T X, B 0R 4 3N 59.09% . 8.38% \5.36% , ML TH LI/ 1 D) g IX =
B R B 1L XK IR TR A ST BE X g LK IR R TR A S D) BE X K IR K TR 7R A T RE X, R 1
I 50% , = TIHE X I8 I L 85% LA R4y ARAK , Horb oK B L DK U IR 57 A2 A T R XU 2D 1Y) 2l rh
A 97.87% 554 R ARbK, T 1 LK IR 53R A A5 T X0 B B b oA 91.40% % B R AR AR, 3t /K U b K IR
FRAESIIRE XIS/ () P AT 87.44% i R AR AR
33 AEBRGFEAELE

NSO U B 7 36 3 I B S R G TR AR L . 2011 AR4 [ /K VI 75 5 5 A A TR IX S 3 i v 7
JE ok 0.63 , Hi Bl 78 55 3 450 g 194 DX 38 32 B0 A 70 Tk ] ZR A6 10 R/ N D422 R bk A S T REIX. K Pl BR AR A5 20
ALK g 0 X 3 14 e 7K R K T 5% A A5 TR IX L B g 04 10 3t R AR % A ) 22 R v A 25 T il IX 458 DX 3 A
T 6 AV A DX ok = 43 A 7 R 0 G b DX 3, LA AT 7% 258 Ly s AR bR b A 25 ) i DX R 30 DX 3 A3 1L vk )1 5

http ; //www.ecologica.cn



i

4358

%S0°S TTT0TE 0£°00999  80°86£€9 %06 S6'SL6ST-  TS'9E80P9  Lb'TIS999  %S8L'I LOOTTET  SL'SLO6YL  89°S96SEL [B10], ta
%H8°9T 9666 1L°529T 90°0L0T %08'EI-  L9'859- 6'TSESE 1971101+ B19'1- EEI-  00°L6Y8 70998 124 ﬁaﬂ&&ﬁ%%:%
BITTI T 09°€86T 871997 BTH'9- 08 +0€T- 0L'S8SEE  0T'068S¢E BET0- €L6EE-  06'8€6LST  £9°8LT8ST G BRI 2 A ,_\K
%98°1 1719 TSH66E 11°€€6¢ BLTO- €rT01- 65'8108¢  T0'ITI8E BST9- 6£°SEh-  T8'67S9 1775969 wmmﬁ%%%x@mﬁﬁ%ﬁak
%0ET9 SE68¢ 88°€001 £5°819 %EY9S—  LO00TP- PIPITE 1THITL BIH'ST 6L'LILY  €T6TSET PP I9L8I wmmﬁéﬂ%@%x%&%%m
BTL'9- 9%'8- S LIT 68°STI BIVLL-  SET- 0L0 $0°¢ %661~ 6v°0- W€ 184 ﬁéﬂ%%&% Lt
B6L ST 12101 09°991 6£'59 %6 €6°0 €6°0 000 BLOTOY  €6°101 8T'LTI SE6T [ S R R R g
BTT0 920 8t LIT WLl BOL 9~ 9181~ 68°L09T 0°S6LT BLETT 0t'8¢1 L8°S8L Ly L9 ¥ mmﬁ%@%% g () e Sl B H -
DL €T 07°€9 89°09 BLOT- 0¢'8¢— 06°S181 61°1S81 %190 18°¢1 6£'987C 8¢TLTT XA RO R B
BTt 1- 80 11— LL9LL 98°L8L BETT- 69 ¥PC- 80°0LS61 8L 71861 BH1°0 Wl 1S°6vL8 60°LELS m%ﬁ;ﬂ&i%%%w [t BB
BSH'T LS 9¢°¢8¢ 68°LLE %90 9T'Sy Ch8ShL LUCIPLI %S0°0 8¢°¢ 90°6259 896759 fﬁéﬂﬁm@& A=
BITY el 0°¢E 89°'1¢ BET 6- 69— 89 9¢'IL %981~ €0TI- S1°6€9 61°LY9 [ S L B TR el
%9p°LI 81°06C 007¥$61 16°€991 %EY YT~ 19°697¢- £9°6886 YTISIEL %E9°01 96°¢PTL 1€°66ESL  SETISI8Y éﬂ%%%%@ﬁ%&
%T6°6€ 18°96¢ £9°0821 L8°€68 %6065 L£°99TC 79°1019 ¥7°5E8¢ BITO8-  IL80TI-  €1'86C £8°90ST m_%@g%%@k%Hﬁ
%8y TE- L1°989T-  89°60S¢E 81616 %8¢’8 99°0LTT 16'8S66C  ST'880LT BE6Y9-  1TTP8-  8EPSY 655621 m_% &Qﬁm@mﬂwmquﬁ
BLIO 18°0 89°L8Y L8°98% LYI'V6—  6Y°L6- €09 T6°€01 %EYT 89°56 L9'6LYE 66°€8€€ ,JH%% KT E Y
BLO'S 0S°LI 99°79¢ 91°$pE BLYOI-  ShP- 87°9¢ L0t BTEO L97TS 6€°65€91 TL'90€91 [ e o I 3
%610 S0 17°8€T 9L°LET BHYSE-  9H9- 0911 98°081 %88°1 Sp91 88'7968 €1'66L8 ﬁéﬂ%%&%agd My
%69°0 0€'¥S 1S T06L 1T LY8L Bt 0 9¢°6€€ 19°6008L  STOLSLL BSH 11 1€°9841 18°S9FP1 0S'6L6T1 x smﬁéﬁ% AN A E=STS
%86°C1- 18°7L1- 9811 LTTEET BOSEI-  SYThb- PEPE]T LL'9LTE WS ¢~ YT0T6T-  96'SL96L 6196578 MRS WY
%801 9€°9¢5T PILEL9T  8L°00TYT %96 TECO0EI-  96'899LIE  8TTILOSE  %IY0 0L'611 SSP606T  S8'HLEST A S T i g T =
BST'1 1818 £9'7£99 18°259 %YES 09°020T 96'S1L6E SE'S69LE BOLTI 0£'%26 SE'6918 Y0'SHTL m%gﬁ% 1 vt 3 A T T i o
%80 Lo £9°957 76°SST BItS- 68— €791 6£°591 BLLT- 07655 1886181 Y0'8€161 mﬁéﬂ%%%%ma@%
BIT'6 LLT 61°¢e woe BH96I-  S9TI- 89'Ly €668 BT v 9676921 [z [ R R 8 &
%08°€T S10 6L°0 ¥9°0 B16"L- 810~ S5y €09 BLIO- ¥7°0- ST OPT 6501 ] I T RO 1)
D10 o 98 %51 $9'¥S1 BLLO- 780~ S8401 L9501 %ST0- 88'8— 86'968S 98°5065 [ L O ITIRENT
%OLTT 6618 16°C8L 16°00L BLI06-  €S°66I1- 1L°0€1 43! %98°¢ € 9ep1 177898 LO'9PTLE (TR EnE
%60°1T 169 00°0F P0°€€ %800I-  TTE- PL'8C 96°'I¢ BTE0- Pr6- P0'116C 610767 X smﬁé@f%_% LB
BH0°LE 8L 89°'LT 0707 BS6'6T-  PP6T- 18'89 1€°86 BOL'T- 60°09- vL €91 €8°€7TT mmmﬁa,&%%%%ﬁagﬁgi
BTy €L'8 0L'61CT L6017 %SE0- L0°0- Se61 1761 BHE0 19°6C 79°65hL 10°FEPL QU S S B HE s !
%€0°9 LT0 9LY 6v'y %90YI- €601 08'99 €LLL %6E 1 9°6 09°LTL Y9'LIL aﬂ%@%&&mﬁ@%ﬁ
%8T’8 Ly'L61 96°¢86T 60°98€T %ICOE- P9 1H0T- $9°¢89% 0€°S2L9 BIYT 08'S08T  98°6£0611  90°v€T911 34 T T 3 W T
aer afuey) a3uryy) aler afuer) a3ury) aler afury]) agueyn)
I A A T A o A - 'k v - A o sware oo
BAIR WAJSAS009 PUR[ID A\ BAIR WIJSAS009 PUR[SSRIL) BAIR WAISAS009 18910, W2l
Y o O I T T WO/ G

6107 PUB JT(Z Ul SeaJe uonounj [edI30[039 A3 [euoneu 3dA) UONBAIISUOGD JIJBM JO I[qB) Uonem)Is WISAS0dF  dqe]

FULGES TIPS FHFELERENES S 610T vk 1107 v 2

//www.ecologica.cn

http



114 R S5 KRR IR [ R A A AR X A S R GRS DI RE TS 4359

KR TR A ST RE DX AL AR DX | = VL e o i A 25 D DX b v X Vb 9 vy 58 ) B JL /K U
AEZSIREDS YT A /K PR AR A 25 D RE DX LA B Hh 5 B R L b 38 v S e JRUK DGR 97 LR S IR IX O 2

2019 42 [ 7K IR 77 E R AR S DI BE DX A MR 0 BT 55 T2 0 0.64, 55 2011 A A HL AT B 4 n , Al e 3 i
B BRI A XI5 2011 AFEARIR (P 5) o ADIIHE DX PN AR BRRI 5 i A 25 2R 8 AR R U i JE R R, BT /K %8
L R i A A T RE DX | H R BT 5 K PRI 2 A 25 T R DX R g I L 3t R bk K% A ) 22 R A S T RE X 46
10 NEE AR S DI BE DX A Y BRARRT AT M A 285 3R Gt O AR i 7 i BE AR TR i o T P i 5 K D500 5 DX I B
L= Ui L 7K PR 5% A A5 D RE X AR AR 25 R G AL BB o FE R A, B S R RO 55 2 1T, v
R L 3 e S R A PR AR X VT 90 v 2 ) e s DA S DX DR ., 3292 R AR A 25 R G A A B
B LT R AR A RGO BB S BRI KRR SR 8 ] R i A A I BE IX A AR bR R B AE S R G
RO S R DL LR 5

| e
L i S HIHEE

0 1000 km

[ I—

£ FEUKIE SR T AE X 5
[ 1002 [ ]02—04 | O04—06 | 06—08 [N 08—1.0

E5 2EKEEFRERESYRERERESE

Fig.5 Vegetation coverage in water conservation type national key ecological function areas
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Table 5 Vegetation coverage of forest and grassland ecosystem in each water conservation type national key ecological function areas
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