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Table 1 Land use structure and socio-economic indicators in different regions of the Yellow River Basin in 2015 (%)

sk %iﬂ 0] FARIIX. A H %ﬁéﬂﬂ X oAt

iR B JrfE B RO AT B, BES )

AT M I b EE A1) 0.98 2.85 0.53 2.00 0.92
AT T RS LA 2.12 5.42 1.03 3.55 2.33

A7 BRI L] 9.44 10.46 6.90 7.32 11.60
Nl 6.20 3.73 5.92 4.44 7.24

KA H A 0.07 0.15 0.04 0.13 0.07

TR GEHb LE A1) 6.13 20.48 2.81 10.84 5.41

4 L1 9.38 11.72 5.00 6.61 12.89

S 15e L ] 1.07 2.39 0.28 0.89 1.43

A ALK I A 0.50 1.20 0.42 1.23 0.45
FKERRCHb LA 36.89 11.40 47.11 16.27 33.06

A7 Mt L £51) 9.44 10.46 7.36 14.65 11.60

FaRAS e UNELERY 100 50.01 19.83 6.95 48.79
GDP H.f 100 51.98 22.90 8.11 46.32

K, A
X=D,x1g(P)*1g(E) (1)

AP XFEREBRGIRGFTRKIEE, D PFIES MZFoRdi& s (%), A%
B (Nkm?) MZGERE (Joo/km’),
1.3.3 BRGNS LT

KA R GRS TG P4 B ok RAF A S R GRS 28 5 AN AR = i T R 2 (8]
FIIMC R, M35 Z R DR A R DU 28 R G R S5 nTReEEe 110, ART .

c= XN (2)
C((PN)R)

K CHESRGEMRS TR PAESRGERSMIAIEEG NIES RGN
5 RAG KL, Yo B A AR S TR UM RDIR R GY, 0 M SE e RIE, 1N EMERY
1.3.4 BRAHSAMT A0 B R 4347

K H BE AT 2500 591 W 1 Bifi 1A% 55 7F 48 58 22 A8 25 (A A7 I Ze Pk sl IR e A AR a5 )
Spearman FEAH ST, MR G M . A e L RAE S I i S A S RS
IR 55 (e Te Y AP A B AR (P<0.5) M98, AUfh. M ERA ., W, 2
B ANEE . SRS, AKPEHL . ., SR WK SR RN PR S H A

TEFC AT FERE b, IS RGIRSS AL TR A R A i, ISR EL
B R ff R AR i, N7 A A B VSRR o3 45 28 [ A 23 ) %) A 25 R 0 i 55 (L 240 s B 1) 5
M, 535 AN 3Rk (OLS) Mk, sriBmlEANZ) 2 S HHERZ W, GeisAhiit b B i
BASEARI BT WIRE R, S TRA R 2R, GO ol B
i as SR o Rafd Y, AR .

0,(1X) =X 4(0) (3



152 H % % | 2% i 364

A QY0 M4 RE R i X D0 T BB i Y 2R 0 0 _EROE s XONffREE
S, X=CREHT L U, AR R LB, Rt Leil, 2B L, SR P LB, K52
Mo be i, St L, SRBE FE, Tk Fe, RIR L LB, ARG s B(O) e
P VRS {( e SR YAV A LR

ﬂ(0)=min{z 0lyy-Xpl+ (1—0)‘Y—X'/)’(9)% (4)

Y=X i Y<X B©O)

B ORI EBUE R 08 1, R0 T A YAEX B AE fis, FC4A 0.1, 03,
0.5. 0.7 F10.9 537 i, b ZEATT25 SR T4 2 B 25 AR R A 25 R G i 55 Ik i 1 Al
JE K- X H R R 25 5

XoF B JA] B AS [1] X 590 1] 0 DA B6AE ] = 245 1) X6 A 25 2R G0 AR 55 A s 40 1687 JBE 5 i g 1X
BT, SRAINEUR D kAT AR g S 25 IR

2 GRS

21 EAREBE T = AR E SR
ZHE AN TG IR R IR, BT
3o 23 A Sy 73 A R T4 S B
RS (K2, K3), SRR
BOEE AR, B EEAMGEE T T
KRB T K D R E AR e

b g B T 0 400km
LIRS, B A gy DU —
fiE, 2000—2015 4= HhiiE 5P 2R 22 0 g SR A T i B E S e W

it ST R

PTG DO s SO Z0A0 T s W W R
PRAEM B SN R 3R U =T

. E\::n :z‘:ig 5 ) @I
MK . o HE F R X R ELBE . 2000— B2 2000—2015 4F-#& )y dek 1 iR FH K A8 4k

Fig. 2 Land use and changes in the Yellow River Basin
2015 AF BN dul i) FE b R (A b, {0 | from 2000 to 2015
T st DA RO I . AR oA TR B %
W LSRR 2 B g D ) A K T
TP B RAT LA B 21, 2R BRHAARH
SR, 2000—2015 4F 2 5 IR /R 22 7 i J
HBDCHIEAR AL 2 o SR H BRI S R A 5
PRI MBS N IV B AR e — 2, AR A
TR WA BT, X S X [ 2 P O\
20002015 AERHABIMBLIIKE. 158 2 s

LAy 285 R R X, TR ] i S A AR NN\ [ SR A4 X sk
AP ZE T T PR TR E R S 705 F MR KA T B

NV EEAF /(N km?)
1177832

gl & R i 2= A s N 10 . @B ANE TR — B 0.56

VT2l B4 S L E
Fi@;@%ﬂﬁ,ﬁégm?@@u%fﬂ. BI3 20154 BTIBA L 85
%ﬁ)% iéj%}ﬂ HJ' Eﬁ@ E"Jﬁi IET"Z:EP@I . ’ IZE&?;Z% Fig. 3 Population density of the Yellow
E/D’ﬂﬁ/ o River Basin in 2015



11] Xt A SO R A A R G A5 I R RS Sy 28 7 e 153

22 HARBESEERSHAMERRHRENEERNTT

2000—2015 AFE B AR 28 R Ge IR 55 AL 4G R B AR B sy H/NIR IS I, 7R R 4840
REAR B RIS L5 ¥ B ROk A m, SEZERBE. NE4TLIEH,
2000—2015 4Pl e L B i) B A8 RG0S5 ik B i, L4485 n 5
Ff b FUMRCHE (%) 53 A B AR AL S I —SohE iR v T BRI R i T DX R 25 DAYy
F o NUERHL DK AT LR B R R R I A X, 5N R R R T A3 A —
o PETF MR AR S TR R AE BB L — 2, LI CER 3 Ml X A2 K A 7R K £
TR R, HARAESAENES, & AR X IR, H 200020154374
BRGNS TR T B2 A A B R, T ek X BT ek 798 S5 e iy
WX, [l R A B e, A A TG b A, A RIS TR s, B
ARG HL B N7 R s g7t

N ‘ R
| I ke
R G RS LA e B A e RGNS TR B E
- 59.3857 - 126.9170
- —605.0102 -30.8006

P ]

73X

722 T BB

NN [ SR AP X e H

SN AETE F RO DX A L

N T Ho B
H A RGNS L B R AR — BEOH
- 0.9916
20,6107

K4 2000—2015 AF sl s/ R A RGu s fHham . KA R 1

Fig. 4 Changes in ecosystem service supply, demand and coordination degree of the Yellow River Basin from 2000 to 2015
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Table 2 Ecosystem service supply and demand in different regions of the Yellow River Basin from 2000 to 2015
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Table 3 Elasticity coefficients of the proportion of various types of land space under different coordination degrees

of supply-demand using quantile regression estimates in the Yellow River Basin
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Table 4 Regression results of the coordination degree of supply-demand, and the proportion of
various types of land space in different regions of the Yellow River Basin
R WMTESEE ARG X B AR AR X Bk oAt Bk
R 0.4556 0.7763 0.8550 0.5787
AT SRR FH b EL 1] -0.286™ 0.289™" 0.528 -0.022
Sl AT R A 0.060 0.365" 1121 0.142"
He K i 3] -0.315™ -0.213" 0.157 0
Jii N3 all] 0.345™ -0.136 0.110 -0.298""
SR T b EE 5] 0.145" -0.068 -0.526 0.019
TKGe b Hu i) 0.3500 -0.021 -0.525 0.246"
S ) -0.321" -0.115 -0.609" -0.097
SR H A 0.182 0.138 0.276 0.178"
ER YAl K I LA 0.192" 0.154™ -0.206 -0.170"
Jitty KR L A5] -0.515™" -0.478" -0.462"" -0.176
EERN AR A 1] 0 -0.014 -0.770 -0.183’
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Fig. 6 Changing elasticity coefficients of the proportion of urban land, rural settlements, railways, highway, mining land,
irrigated land, dry land, orchards, river, forests and natural grassland at different quantiles in quantile regression model
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The relationship between supply and demand of ecosystem
services and its spatio-temporal variation
in the Yellow River Basin

LIU Jing-jing', WANG Jing’, DAI Jian-wang’, ZHAI Tian-lin*, LI Ze-hui'
(1. Wuhan University, School of Resources and Environmental Sciences, Wuhan 430079, China; 2. College of
Water Sciences, Beijing Normal University, Beijing 100875, China; 3. China Land Surveying and Planning
Institute, Beijing 100035, China; 4. Henan Agricultural University, College of Resources and Environmental
Sciences, Zhengzhou 450002, China)

Abstract: Based on the calculation of the ecosystem service supply, demand and coordination
degree in the Yellow River Basin, we comprehensively analyzed the co-variation trend of land
spatial pattern and coordination degree of supply- demand in this basin. Then, correlation
analysis and quantile regression were used to analyze the influence of various land spaces on
the coordination degree of supply-demand, and its regional heterogeneity. The results showed
that: (1) Land spatial pattern, and supply and demand of ecosystem services showed significant
spatio-temporal differentiation. The upper and middle reaches of the river and the lower reach
are areas with densely distributed and significantly increased productive land and living land
from 2000 to 2015. The increase in supply of ecosystem service was consistent with the
distribution of cultivated land and forest land, and that in demand of ecosystem service was
consistent with the distribution of population density and construction land. (2) The spatio-
temporal change of the coordination degree was affected by the evolution of land spatial
pattern. The influence of the land spaces on the coordination degree of supply and demand was
different under different coordination levels, and there was significant regional heterogeneity in
different regions. (3) According to different land spaces that had an impact on the coordination
degree, different areas should rationally lay out land space and formulate development policies
to promote effective ecosystem management.

Keywords: land spatial pattern; ecosystem services of supply and demand; coordination de-

gree; spatio-temporal variation; Yellow River Basin



