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Mapping supply and demand differentiation of hydrological regulation service

based on matrix analysis:a case study of Jiaxing city, Zhejiang province

LIU Song”, YANG Ying', WANG Yuncai'
College of Architecture and Urban Planning Tongji University, Shanghai 200092, China

Abstract: Ecosystem provides supporting services, regulating services, provisioning services and cultural services, which
have great significance to human well-being and the sustainable development of society. However, the supply and demand
of ecosystem services often mismatched in the same region due to the characteristics of spatial and temporal differentiation.
Therefore, it is very important for the rational allocation of natural resources when we identify, measure and do spatial -
analysis of supply and demand of ecosystem services. Taking Jiaxing City as study area, we used 2005 Landsat7 ETM +
image and 2015 Landsat8 OLI sensor images as the data sources. The ecosystem service matrix method was used to analyze
the spatial —temporal differentiation characteristics of supply and demand of the hydrological regulation service (HRS). The
following were the analysis results; (1) Jiaxing City was in the stage of rapid urbanization with the significant change of
land use/land cover ( LULC) from 2005 to 2015, of which constructed areas has increased significantly; water area and
paddy area increased, whereas other land area decreased. (2) LULC change was one of the main factors affecting the
relationship of supply and demand of the HRS. In this study, we determined that HRS was deficient in most areas of Jiaxing
City. (3) With the continuous expansion of built—up areas, the contradiction between supply and demand of HRS has
intensified. The shortage supply areas of HRS have expanded from the central city to the urban fringe. (4) Changes in the

demand area of HRS were closely related to human activities. The ability of supply areas was subject to the quantity and
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quality of the natural environment. The flow of ES from supply unit to demand unit was promoted because of the mismatch
between the supply and demand of ecosystem services. Policy guidance was important to protect the ecological source,

restore and reconstruct the damaged ES flow.

Key Words: ecosystem service matrix; supply and demand; spatial —temporal differentiation; hydrological regulation

services; Jiaxing City
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Fig.1 Land use of Jiaxing city (2005 left 2015 right)
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Fig.2 Linkage framework of land use and ecosystem services
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®5 BT EMA AR (2005 47,2015 4F)
Table 5 Land use information of Jiaxing city (2005 and 2015)

ke 2005 4E 2015 4F 5L IR B Change ranges
Land Use Classification B km? 1/ % B km? et/ % A km? et/ %

Area Ratio Area Ratio Area Ratio
JK H Paddy field 1778.3 44.4 1842.5 43.6 64.2 3.6
L # Non—irrigated arable land 348.9 8.7 226.2 5.4 -122.7 -35.2
fel s Garden plots 347.7 8.7 211.9 5.0 -135.8 -39.1
Mt Forest land 60.8 1.5 26.7 0.6 -34.1 -56.1
UM Constructed area 1079.8 26.9 1376.7 32.6 296.9 27.5
JKIK Water area 384.6 9.6 500.5 11.9 115.9 30.1
HE 4 #b Others 8.7 0.2 38.4 0.9 29.7 341.4
SR Total 4008.8 4222.9 214.1

o b 15 52 6T AR I, AR AR s A0 AR TR PSS | TR %01 2005 4R 2015 AR RGE T DR AR R R BRI A — Stk
OE32 AN =5 NS R £ NI L N i

3.2 KSR MR 5 g Re ) ny i A AR Ak

Iop A S R GRS LS R B AT T 1%, AR AR 3 24 K SR 4 B 1 iy 2= Tl o A (6 (1 3) , BT LU
WK ST AR 45 (L4 B 77 HA I 8 AR 25 40 S 0E . LA 2015 4F 8], 5 24T K SCTR T IR 45 (IL 45 8 1 v (195
h4) B X IR A ) TR AR AR R (1842.5 km?) |, LAIZKHI A, 4T L AL AY 43.63% , LA RE 18
(15500 3) BB IX 325433 76 1] 32 5 K B2 A 46 w110 DX, 2 T 1 T g e v v s X A R 1 L
HEZGRE ) A (15908 2) BB IX A3 A ), e A R WA b A A 9 VR TV 5 BRI
F14) P PR DR B LA K Pl 1 T R e v e A R 084 ) vk O B o AR B o AR D HESABE AR (18 1)
() b DX R A A 5 2% T B AR R T TR R M DX fIE2R 8 7 B IR (15500 0) 9 DX 2 B0 A 28 1T 40 A B RRALE
o Il b R T P b TR RRAS R, 2 TR B v 3 A HE 57 2% M S T 77 5% 38 R R 104 v o 361X R 00
DX 5 A T B A U S22 R A EBO 0 A TR AR /N 3838 FH b 22 R AR S 9 A~ 5 24 3

MEHRIAEAAB LR (3 6) ,2005 4F-2015 4F 10 4[], AL 25 g 77 i IX Il o AR i (25, 2015 4F 3K 3]
296.9 km®, HEIE 27.5% , 2015 AE/K SCHE LA 58 o wn DA R v 1) IX i AL 2291.2 km?, #5 2005 A3 0 T
129.1 km® , ZKSCIAI 25 58 1 $2 = 10t T BOR 51 510 52 W, 53 24 717 78 ¢ 5 2477 4 R AR B R1] (2006—
2020) Y H, FE T SERMNE 5 SR HEK L AR b R AR B LA R A b PR B0 T I v R, K SC R
WHEARR A T —E T,

MESTE] R K SCIR S L 2A B8 0 S IR DO T 5K, 332 e 10 A7 )3 AT ) AR & 48 | 452 5 i BT ) it |
Pre] b, 45 A 2 b B o RE. B, B AR Ik ) R AR 25 BB ) XN BT 2540 , 10 4R [R] /0 246.9 km®, 381 33.3%
SMAL, H LA RE ) S5 bR B DL R A2 68 ) S5 A = M SR, BRAR K SO 45 AR g v A
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Table 6 Statistics on the supply capacity of hydrological regulation services in Jiaxing City (2005 and 2015)

4 R 2005 4F 2015 4E o
"o R - A A A ft/km? AEAHRBE/ %
Scores Demand extent T km? Eetil/ % A km? Eel/ % Amount Ranges
Area Ratio Area Ratio

4 = 1778.3 44.4 1842.5 43.6 64.2 3.61

3 & 383.7 9.6 448.7 10.6 64.9 16.9

2 v 45 741.8 18.5 494.9 11.7 -246.9 -33.3

1 % 25.2 0.6 60.1 1.4 35 139.4

0 Bk 1079.8 26.9 1376.7 32.6 296.9 27.5

http ; //www.ecologica.cn



4 4] XUBG A5 HFRE M B4 K ST 19 IR 55 B 5C R I 28 23 S e —— A 4 i A 4 9

B 1
Penhe)
CJo 1 BEE2 EE3 B4

B3 FETAKSOET RS MEEE S =B 9% (2005 4F 2015 4F)
Fig.3 Spatial distribution of hydrological regulation services supply capacity in Jiaxing City (2005.2015)
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Table 7 Statistics on the demand level of hydrological regulation services in Jiaxing City(2005 and 2015)
2005 4F 2015 4F

25y FoRFRE Ak / km? AR/ %
Scores Demand extent B km? kel % B km? Hetil/ % Amount Ranges
Area Ratio Area Ratio
5 a1 2221 55.4 2428.5 57.5 207.5 9.3
4 o] 637.1 15.9 776.8 18.4 139.7 21.9
2 g 696.6 17.4 452 10.7 -244.6 -35.1
0 ik 454.1 11.3 565.6 13.4 111.5 24.6
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Fig.4 Spatial distribution of hydrological regulation services demand level in Jiaxing City (2005.2015)
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Fig.5 Spatial distribution map of supply and demand relationship of hydrological regulation service of Jiaxing City (2005,2015)
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Fig. 6 Four types of relationship between ecosystem service

supply and demand
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Fig.7 Spatial Distribution map of supply and demand of hydrological regulation service of Jiaxing City (2005.2015)
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Table 8 Supply and demand relationship type of hydrological regulation service of Jiaxing City

SF-Afif Balance

A Unbalance

e o

Types PP Hi ok PEAR R SR
Supply = demand Supply > demand Supply < demand
AL B oK . AV M (B AR 2, T
Low supply for high demand A 45)
F e R R
High supply for high demand o BREOKH)
[(IRESZX (NN - -~ R (CHEARAR AR ) (K
Low supply for low demand BRG(F0) P BCEIA MEV e )
AR R B M (A B ) | oK S (T
High supply for low demand B KR )
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R9 2005 F 2015 FEHTKTFEFARS KRR
Table 9 Supply and demand relationship of hydrological regulation service of Jiaxing City in 2005 and 2015

2005 4 2015 4E 254K 5 Changes
HEFRRRTES ) ) o A AN/ %
State T/ km? Lt/ % T/ km? Hf51/ % ER/km? LIRS % Elﬁ;ﬁ 7
/ Area Ratio Area Ratio Area Ranges
change rate
Hid T 5K Oversupply 454.1 11.3 565.6 13.4 111.5 11.2 1.12
Al
BORRLR 2858.1 71.3 3219.2 76.2 361.1 19.7 1.97
Supply shortage
R
Balance between 696.6 17.4 438.1 10.4 -258.5 -59 59

supply and demand

() EBRRG MG LT KRR AR E T, 2R T F— ARG RN 25 5 X [
L RN K ITAG 45 5 7= e w22, BT AR — & AR BRI . TR, 2B 25 2R G0 IR 45 (b 7 06 2R 0B Mk e fit
TV P AT E M, 8 A SR IELA BE 1 R AT 2 1 s M B AR e M SR AR e RS AR
BELARE T AE 2 MR TE T AT A S RGE RN B 51 R AH e, il Ao T 5 %2 05 B9 £ 3R
T R VA (4 A 25 R Gu S5 BN K - 2R B KT 9 28 52 56, S (B 485 1 1 BE AR 4T 40 3 I 26 36 R R
B AR VEFE R AS [R]85 36 R EAG A 28 R G55 B Ak 2 o 7= A A AN a2 P 5 2%, e B4R ARG T 52 i)
t bR SIS . TTAG Tk AN A T TR e, (ELRE T T DA e 3 A0 AR AR VA X SR A
HEATIRAC BT AR B AT AN S 2R 5 DL AR o 1 S5 AR o0 B 285 SR AN 1
4.1.2 BT OCRIE IR

A=A R G R 55 B OC R AR Rk T 5 B RO (LR A HEAS R SR AR TR AR SR LS A oK | et
SRt oK AR A ARTR SR | HE LA I TR SR DU I DX, Ay il A 7 114 2 R 15 | 5 3R s AR Ao e AR AR 4R (3% 10)

R10 ETKCEFRESRAMNEAXTRRS S RAK R

Table 10 Development strategies and planning recommendations based on improvement of hydrological regulation service of Jiaxing City

I 55 R A km? i /% R | R S ML L
State Area Ratio Development strategies and planning recommendations
R E WA R S, A P b A v AT, B 200
{[IRFS AN 1376.7 06 bl v e U PN 5 K B, A T AV 0 T 2 SR
Low supply for high demand ’ ' SRR R S R R R R R A
2
e R FE K AFEA A I 2k 5 K AT AR A FURFE X, 9 58 R
lﬁl,f/\él:l lﬁ]ﬁ’ﬁjk %ﬂf’“
High supply for high demand 1842.5 436 R N
g e SRR R BEHL , 99 AL AR I8 451X, T DA
FEMEAR G AP S AT R IR A 12, G5B I & R e, wim AL 2R
GBI Tk IO, P45 24T Sk AR Rl Ay T sl 45 A
L s ‘lﬁf’ o demand 890.5 21.1 ARt R R B ORI D FLAR S 1], 20545 7K R BRI Tl 4 g
o PPy o T e TG I K F AR, TR IR T, 8 75 D K 5 3
K LR R RE
RE S G Lk, B AESE VLB REEN 2 PN
P LA TR s . ﬁgiﬁ*ﬁﬁﬁiuﬁbﬁlfﬁ,ﬂjnﬁi el S 0, sy A
High supply for low demand ﬁhﬁ‘;ﬁﬁé‘ié‘ﬂi,é’é% FLA  A= 35 AU

TEABIEFE b, DA B 1 by 32 A A A 45 v 75 oK DX 7 RS B i e ) [ g S A 25 PR B i 442
Tt R E O K B AR S MU, B 2R P i ; R e B AN B KRR 5 EEAL
3137 Hi I M % S5 WU R 7K B0, #0472 e O 2 SR 5 i A 2 R P B A2 5l i e i it R Sl B o 0 h
DX (0 [0 245 S5 07 IEAR T K ST 19 R 55
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