£ 36 5 3 1] R0 IRBR 2R Vol. 36 No. 3
2022 46 H Journal of University of South China( Science and Technology ) Jun. 2022

DOI: 10. 19431/j. enki. 1673-0062. 2022. 03. 009

i B T O S DX 0 v St A 35 &R e 55 1k W VAL IF 52

PUNEE SR i R SR FLA: SR L

(1. e MREN S 2R IR H 0 421001 ;2. A7 FHTHRHE R AR 2850 X,/ 30 T 90 X) 5 4 7
N SCIG A WIEE ATFH 421001 ;3. WIE A EHENE T & i TRRBORBIFE oL W8S A FH 421001)

B OE. TP CIRE A, AR TERASLZAERS DS ERAALSE
A ke85 2 kM L w A AR AT KRR R A KRB 4 RAES ZAIRS
SRR FoE TR R E, ZREN. ) ASEFARSFZAFNL AR
P AR R R Ao AR 3 IR R ) A 21, 75%10° 54,167, 01x10° 54,50, 42x10°
mﬁuzgs 83x10° L, =R LEARZI P SIKW A SHZR S HFLE, 2)EEEERA
F R H A 73.77x10° .2 076. 71x10° 742 532.94x10° A= 630.27x10° 7T,
ﬁwmia¢wEWHM%§m%ﬁ 3) B D RAIRSG 094 F T B N B BMRAR
KA A F(0.51) M?aﬂv( —0.57) MR F (-0. 66) F= KR i 7 (-0. 68) , B
AR RG] £ F M, EAFAIE R E AR £ 80 AR K Rl i K 3R, ot =0
4 SRS SR N £ 25 A AR X6 A L3,
;é%iﬁj:i#&%éﬁﬂﬁ%;ﬁﬁﬂﬁa;ﬁkﬁ» })(}L;,T_'Ei]};_%
HE S HEESTUISS. 12;X171.1  XHRFRERG:A T
XEHE1673-0062(2022)03-0060-00  FrAFILE (HIEARLS ) FRIRRS(0SID) . EHEE

Ecosystem Services Supply and Demand Matching of Urban
Green Space in Hengyang

LIU Xin'?, QI Zengxiang'*”* , WANG Kuan'?, LI Tao'"

(1. Solux College of Architecture and Design, University of South China, Hengyang, Hunan 421001, China;
2. Key Laboratory of Ecological Regions-Urban Planning and Management of Hengyang Science and
Technology Department, Hengyang, Hunan 421001, China;3. Hunan Health City Construction
Engineering Technology Research Center, Hengyang, Hunan 421001, China)

Abstract ; Taking the central urban area of Hengyang city as an example, this paper uses
ecological model method and value equivalent method to calculate the supply and demand

of four ecosystem services, including air purification, climate regulation, ecological leisure
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and water conservation, and analyzes their spatial matching relationship. The results
showed that; (1) The supply capacity of the four ecosystem services including air purifica-
tion, climate regulation, ecological leisure and water conservation is 21.75%10° yuan,
167.01x10° yuan, 50. 42%10° yuan and 288. 83x10° yuan, respectively and the spatial
distribution is low in the center and high in the surroundings. (2) The demand for each e-
cosystem service is 73.77 %10’ yuan, 2 076.71 x10® yuan, 2 532.94 x 10° yuan and
630.27 x 10° yuan, respectively. The spatial characteristics of the ecosystem service
demand were high in the center and low around. (3) The matching degree of supply and
demand of each ecosystem service from high to bottom is air purification (0.51) , climate
regulation (—0.57), ecological leisure (=0.66) and water conservation (—0.68) , with
obvious spatial difference. The regions with high matching degree of air purification are
mainly distributed in the surrounding areas. The other three high value areas of ecological
services were mainly distributed in the northeast of the study area.
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Fig.1 Schematic diagram of the study area

1.2 ##EkIR

WEFE BRI 314 1)2020 4F 3 F) R o
BIBEBEE ZEH 30 mx30 m B8 7= o, B2 2%
S R bR K i R R
FHHL 7 28 52) Bk & 8 ok U5 T b B R R 80 3
W 3) VR E 2R HUR Sk A CGIAR-CSI Geo Portal ;
4) 23S B ECE R B [ A3 A I A B o
B, LRI 2020 4F H %4l , 7F ArcGIS10. 2 HiE
PR AT A5 (A4 5 5) A7 B T P BIX 2020 4
SRR T I ST -5 ,6) /K IR TH #E
Bk AR A KSR A7) M3 AR RS —
K WGS_1984_Albers.,
2 W
2.1 ABRGERSHEFITMH
2.1.1 xRk

1) 30T N %% B N K VR R HE R
HYER R, SR AP R A
WA ey ( AR A R R AT ) I R
WKLY R B ARAE . AR SCSH (HES BRI

62

B R 7 ) Wi B A v, T X R T 4
W = AR AR A DR A
A7 BT T 5 L Mk — AL B R A
W S R GRS T, A IR
Q= 2 20 %A, (1)

V= 20y X (2)
{ob v, ARG E, J8; 0, RS
Perifbsm ke/a; 0, WA i BAEBRGEMFH j b
KRATGEP A AR (LR 1) i AR
RGMRS AL KA YW 2T A, Sy B qr
ST, m® 5 ¢ R [R] B0 28 AT B 9 b 38 AR
(SO, H 0.6 Jo/kg NO, 4 0.63 Ji/kg. Hir22 K
0.17 Ji/kg) .

F1 BAUERSNERXT LN RRKE
Table 1 Matter absorption of pollutants by landscape

type per unit area

HERRGRSS
591} -
s BOCTRUGER, R A i/
(kg hm™ -a™") (kg-hm™ -a") (kg-hm™ -a™")

B 152.13 6 21 655
B 279. 03 6 120

Gramith 45 33.5 1 500

el 1ty 152.13 6 21 655

T M A | 4T B 4 4R L e D BB AR
BRI KEL0 17T B i e — SR LB R A i
18190 ooy AR B MBI — AR R i B 200

2) 7 A 3K ¢ AR 6 R IR A AR
WA B TR T R, Ja RO B R BT I
SR AHRERE A3 R b S Y A0 AL AL 30 E) i
HOIRAS T AL 2 1 2% A 2= AR L

Pi:i(SxHxijQiijpop) (3)
K. P, A TEAETE SR NE, 785 S S 557 T AR
W% m® s H s BE G 6 B Fs BB R 20 m; P,
N j R EE A TT kg Q, MG @ 5B RS
P L wg/m* s P N VB EE N/ B
2.1.2 SARVH

1) A A 779 3 2 2% W 7% VR T AR g 1
PR SOR e NS AT R D
BB EREN? , AXEBRES RS
ZE 1B 2 R T AR BE R S S VA 19 IR 5% 107 g it



536 555 3 0 XU B AT LRI ST A 25 R R 5 1 VA 5 2022 4F 6 /1
ST, AT AR B R A1 FH AT K T 28 R AR P A E =CxVxP, (9)

T, AT

z E.,, xS, xD
= 3600 xR
(E, xqxpx10°/3600 + E_ xy) (4)
Vs, =S, xc (5)
AP D AR AE, o5 S, WS RGAE
ZRETHFEII R kWh; E,, WA ARG KR

B ZE B THFE AR (ARHR 2 837,27 kJ/(m? - d)
HEMNH 1 300.95 kJ/(m? - d), HHL K 969. 83 k]/
(m* «d));S, A& E AL, m*; R A JHALEE L,
3.0;D AZPHIFRE, d;i WIFRIX SRS R
GiHH B, RKIEZE A, m®/a (M BT 28 & B
R 755 mm);q H 1 58K 28 K& Fr s #oar, B
2453.2 J/g;p KB BT g/em’ 5y IR AR
W1 m’ AKEEAL N ZRIRIMAE L &, B 120 kWh/m' ;¢
A TR, T,

2) A E T K AR A Tl L A
FHHL B AR R ST T R 484, % g AT
wefrzsafe, AR T .

D, =P xL x0.75/A, (6)
VDL. :Dc xc (7>
LV, BRI RO, 0D, WA R

GARIEFE R IHFEN BB &, kWh; P i FH i Al
WX SN TR L A AN REH & kWh/a; 4, R
A AL, m*5 0. 75 R IBIE R B ¢ AT B
#r, G,
2.1.3  IRINER

1) 307 2 b EL A A 4ok i s R 4 AR IR 45 AR
(IR, 2 % M E 522 | 15 2 B 1 AR UL
IRIRIG AR 24 1 3, A PR AR R A5 SR A (B R
PRIR SR X 7 LA T AR, A 2RUNF

By =Y (VexA) (8)

K Eg MIRIRNIESRE, 7T V,, B TR
BRGNS O (6 bR N Mok 3 215. 53 T/
hm? FEHL K 2 143. 68 TC/hm® b Fy 211. 55 75/
hm® JKIN 5 331 J0/hm® | HE 3 FH b AR R AR
H0) A, A& A, m,

2) PRIRTG SR 75 2K < 3ol T o PR PR 45 O 5 S
23 [A) VAR 5, FH N 2 2 o LR S K PR 468 AR 7
R FHFRBR , B2 2435 3 4 B H 2 b T ALK
SR AR AR oK TR A

Kb E, AIRINGR TR R ME, T ; C A E ALY
SRR, m’/ N5 V Ok BN T FR 4 Ml AR PR 5%
IRITBIMME, JT/m* 5P, NIV, N/
2.1.4 JKIFEMFE

1) ZKUERA 7 by 308 1T 4 03 2 0 B8 T /K AR R
VISR 4355 057 2, B oK o AR R A S R G iRk
55 ZGENTRINRE T . K IR TR IR S5 L4 R K 2
Sy R AT

J
Sy = X (P, =R ~E) xA  (10)
i=1

Viaw =Sy X ¢ (11)
K Vg KIERRFRANE, 7T Sy MK IR SR i,
m’; P, YRR &, mm; R, A LR AR
mm; E, NZEHUK i, mm; A, AW AL, m® ;i A
WX | RAEBRGRM, AR X AERRSR
FAEL ;¢ M KM, IC

M AR FRBGE 1 A A S B SCRR Y gk
2, MR ERE A AT .

R =P, xa (12)
K, a HHLRDBTWRE(FK2) .

2) KRR ST SR - 48 1 A2 b DX R T A B
IR AL, AR X Tl K A i 7K Rl
KR TR KRR R 55 oK, HAAREE R H 2020
AEGETHESEIC ) SE PR K i, A

Dy =p xx (13)

Vow = Dy X ¢ (14)
A Vi KIS TR R E, 705 Dy, KRR
R, m’ 5o AHHE TR EE A/ sy A
ﬁ]ﬁqﬂ(i,m%c j@@ﬂ‘ﬁﬁﬁkﬁ’l‘,ﬁ:o

®2 AELIHFARBHMREREN

Table 2 Surface runoff coefficients of different

land use types %
b T A MR FREL
Hi b 42.2
A kit 2.67
A 4.26
i N 19.20
oA A b 9.57
L1 3.87
JK 35, 0
T, 100
AH ] L 100

63



55 36 B2 3 H

AR E AR (A RBHERRD

2022 46 H

2.2 EFRFRSHFLTER
ARSCR AR G55 e 5 NERFR A
BRGNS LT L (ecosystem services supply/de-
mand ratio, ESDR) F/iF A= 25 R 48 Ik 55 (4L 75 P,
v (I
-D
betGmrbon
KB, HIEEERREMES RGNS ML T
R, HEERRHA A S R GRS AT -1, Ry
HFRRIEM A SR G MR NK ;S HEB R

GRS LS s D EB R GG 75K S, HAES
RGNS LS T KA ; D, WAEB RGER S 75K
o FN

3 WEAR

3.1 AEBRGIRSHAEE

RASKRE T et AR S R GRS BEA
170. 62x 10° 7T, H: 78 [i] 43 A HL A B W (9 — 35obk
(WE3 K2),

x3 EHHETHOHRESRERSEFHHES

Table 3 Average supply and demand of ecosystem services of each street in central urban area of Hengyang city
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Fig.2 Spatial distribution of ecosystem supply in

central urban area of Hengyang city
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central urban area of Hengyang city
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Fig.4 Supply and demand ratio of each ecosystem in central urban area of Hengyang city
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