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Abstract: Supply and demand of ecosystem services can reflect the coordination level of regional eco-economic
development. Spatially quantifying the supply and demand of ecosystem services and identifying the mismatch between them
are significant to regional ecosystem sustainable management. Huangshui River Basin is an important part of ecological
barrier construction in Northwest China. The balance between supply and demand of ecosystem services is directly related to
the ecological security of Qinghai Province. Based on the comprehensive multi-source data, multiple biophysical models
were used to quantitatively evaluate the supply and demand of food production, water yield, soil conservation and carbon
sequestration in Huangshui River Basin. The aim was to show the spatial characteristics of the supply and demand of
ecosystem services and to reveal the spatial aggregation pattern of supply-demand in the basin. The results show that: (1)

The spatial distribution supply and demand of ecosystem service is highly heterogeneous in Huangshui basin. Except for
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water yield service,other ecosystem services can meet the internal demand of the basin, but there are still obvious deficit
characteristics in some regions. (2) The supply-demand ratio of different ecosystem services is significantly different. It
ranks from great to small as follows; carbon sequestration (0.118) , food production (0.114) , soil conservation (0.026),
and water yield service (—0.021). There were significantly spatial differences in the supply-demand ratios of various
services in the watershed. (3) The spatial mismatch between supply and demand was prominent in the Huangshui River
Basin. Except for water yield service, other ecosystem services have “high supply and low demand” areas and “low supply
and high demand” areas. (4) The type of land use affects the balance between supply and demand of all ecosystem
services. To achieve the balance between supply and demand, the proportion of forest and grass land should be moderately
increased and the expansion of cultivated land and urban land should be controlled. This paper systematically analyze the
supply and demand of ecosystem services in Huangshui River Basin, which can provide theoretical support for ecosystem

management and decision-making of land resource allocation.

Key Words: ecosystem services; Huangshui River Basin; hotspot and coldspot; supply and demand matching
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Fig.1 Schematic diagram of the research area
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Table 1 Method for evaluating ecosystem service
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Ecosystem services Principles and methods Calculation process
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Table 2  Average annual food consumption in Huangshui River Basin in 2015
. . B3 , IR N s
I RE i Ve, ;':aﬁes/ LS Aj(zsiz & s Meﬁind Lt
Region Food/kg Oil/kg 8 Meet/kg d Egg/kg Milk/kg . Total/kg
kg products/kg fruit/kg
gy 105.42 9.28 78.21 24.91 3.74 5.57 25.01 35.46 287.6
H 159.9 9.8 73.8 18.0 2.0 7.6 13.4 49.0 333.5
Hi 117.6 9.5 62.7 23.2 2.1 4.3 17.4 27.9 264.7
HN A Bk E P E A PR A AR 2016) 5 T TRk A (A TSRS 2016)
F3 RBATES X AKIERGITER
Table 3  Average annual water demand for agricultural,domestic,and industrial use
A T I 24 F R o R o L) He P
RENRBSIPREE ) impk i Aeh AR ROLEAIE®
Average annual water . . BE T KR
[X 33k L Average daily urban Average daily rural . .
. use for irrigation per . . . 4 Average annual industrial
Region residential water use/ residential water use/ .
hectare/ Lt (L water use per unit of
(m*/hm?) ( GDP/(m*/Ji7t)
=X 6495 172 38 60
R 7245 151 43 387
lifa i 7635 135 37 202
MR T 7290 90 72 142
izl =P 4455 71 69 20
PGS R B A 10830 99 80 184
YT 7875 109 73 45

FE R A (2017 S5 MK BHIR A & ok A (2015 4E HRA KR IRA )
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Table 4 Energy consumption in Huangshui River Basin in 2015
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Fig.2 Spatial distribution of supply and demand of ecosystem services in Huangshui River Basin
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Table 5 Supply and demand of ecosystem services in Huangshui River Basin
Y FEK RS Tkl 2

A Food supply/ (t/km?) Water yield/(m®/hm?)  Soil conservation/(t/km*)  Carbon storage/ (t/km?)
Name gy TR Hgs TR HEoh FoR HEoh TR

Supply Demand Supply Demand Supply Demand Supply Demand
T Watershed 203.70 38.40 328.65 494.64 2121.56 679.79 5595.19 563.20
By L ARE 219.54 46.95 330.02 784.02 3551.51 976.59 5679.74 360.35
SRR 179.87 36.72 312.79 5964.15 2379.73 1216.72 4746.18 327.05
FOFI I 475 B A B 178.84 75.17 299.67 9676.56 744.86 1705.26 4620.25 454.38
P X 178.94 52.64 310.17 13441.61 415.82 839.68 4732.08 1022.91
TR m AR 215.16 10.00 329.49 6391.58 3841.49 697.73 5582.03 35.48
WAL X 152.99 863.18 325.67 484.10 396.58 906.63 4053.28  22059.06
BRI 130.08 908.12 319.81 66.51 324.38 768.37 325470 25087.63
X 155.58 511.17 316.52 31.29 503.46 1319.51 3963.72 17057.37
P X 135.39 986.79 322.01 697.06 632.36 811.10 3617.21 36863.26
3 Il ik % A A 233.17 45.96 346.91 446.49 3191.85 748.69 6313.62 407.38
B A 225.95 68.18 319.24 749.53 429.07 810.09 6237.28 718.11
R 222.95 29.83 318.38 563.18 358.88 713.31 6343.92 198.49
RIRH 180.35 0.24 345.51 45.92 699.12 438.24 4999.02 4.84
W% 197.76 1.60 352.28 1028.24 1030.92 352.02 6126.80 13.62
HRER 217.15 1.07 342.85 1598.16 1871.03 255.88 6627.04 11.58
(227221 231.26 2.89 345.30 8.79 1704.80 267.67 6797.56 35.18
KA FIRE 236.79 7.87 324.32 6.74 4380.06 161.68 6584.54 32.76
BB 132.63 34.57 303.88 285.75 1234.13 370.02 3448.79 123.72
I X 92.77 52.66 291.83 392.97 124.16 362.64 2490.12 1509.21
TKIFIX. 116.96 32.36 289.11 1692.35 351.27 806.52 3012.16 145.08
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3.3.1 ERRGMRS S 5 SA% RRHE T

ASORF 5T X R 20 g /N M B BT O T AR S R G AT B, 255 7% TR [R) bl RS #4054 i sk
W BRI XK 43 AN TR 1000 hm (R IE /S T8 M b 3t 420 A4, R J5 X il 58 BT L RR DL FC B ESDR (1)
PIEIEA TR I, 8 RS R G T K T A8 R X (RS- 5 2R X)) | T R s i h i 1
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Fig.3 ESDR in each district and county of Huangshui River Basin
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Fig.4 The hotspots and coldspots of four ecosystem services in Huangshui River Basin

R 55 B ARG 7 DX 3R 3 (i 3 X)) R R AR X IR S O B s R FZ5 R 25, B i) o L s o 75% , #F
i bR I8 T A KA S VR Y LA ) 13% 9% 2% 2% FE A, Bt 2 bR kb RNl AR O L ARG R L 4
A 25 R G S5 L5 /K2 I8 35 00 i 31X U MR BT e kA 25 50 R 0 S i,

4 e

4.1 SR X IR E

A S R GRS B A T IR R 2 SC T B, L Mr 2 33 ml ] T4 e A0 S0 DRy DX el A 1+ i
FE R B A X, LA IS I T R s I AR BRI BR3P B 11, DR DX R I e 2% i A W) 2 ek A A
BRGMRIS A M E AT 25 02 (8] BT, rRA IR SR T DX A= 25 A, DA X AT g Btk
B RGMRESMET AHEHEET Getis-Ord 6, " FR A HTRE AL S R GRS L4 R R
SEAEA  TEDTTE DX AR MR Y 23 AR R IX A ) T4 g A A BEAL

AR X HA i 2G4 2F DI RE , FA R R i SO R 55 AL, A SCOUAIEES iR 55 Al 4 i 55 o AL 25 DR
DL REATINRE , SO 55 L B 22 b A 25 R e 55 (s AU T3 1) 5 R 5 2 — B BE RO F A B9 N 2, O
T LIRWESEAER, 5 R ORI AR TR S5 R 2R, S 5 35 (9 A S PR AP I S X R BB AE L
4.2 ERFTIAE S R GRS LR AR

N T TG i R 2 DX I A 2 AR e IR 55 e R b B | AR SCBE XIS AR U ) DX ISR, e RE S 2 ek
e NI A I 08 DX ] o A Ji 7= A T B A A% D DI , 70 Bl o B4 (oK | AR ik L KRR [ A7
e ds o RBUEZS AR (RUSLE ) T SE PR R R AL /oK =K R IE S ik 181 7 SR AT I T 1 b T
PRI MR BT 2 Z Btk AT R . DI PR 0 R I AR FE AR AN LA R W 750K Iz pF 5 IX 42
TR HAEAA L 2 T Zlias 2, PPAG AL A5 R G 55 T SR O R

MAZS BG5BT DCTC BE ) A1 BT 7 /K IR 35 O AL 0P i e o, S5 X AR A5 PN IEL K i AR A5 B
BEARDE IS5 AL, AT G 7 B B DX A Je DG B PR 3R 1y 2 R 2] B IS JE S 7 X T AL X

http ; //www.ecologica.cn



18 4] Al A R KA A R GRS B PTG &R 7269

L3 ZENS S NS

£ = |
bz ALY s
1 é J’%{;’i-‘

{g
#ﬁﬁﬂfﬁflﬂ sl S 7 SRR

Kl K XE KE XE K K KE KE KE K
IR S BRI RS L2 3 &S

WAL A R SR S5 BT L
Standardized ecological supply-demand ratio

2| 2%
< B

I

it

ok
K
ftR; -
K

ﬁiﬁ 5
ftR;

e |-

ARG B

The supply and demand of ecosystem services

B 5 2KmBEMHESRSEFLCAATH MR ALY
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