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Abstract: Without a clear understanding of the units used for ecosystem services (ESs) mapping, the application
level of ESs mapping in landscape planning practice will be hampered. Through systematic review, this study
summarized 106 SCI studies related to ESs mapping in the past 11 years, and classified the existing ESs mapping
units into 4 common types and 3 unit extents. It is found that, on the three scales of landscape planning practices,
the ESs mapping units showed different selection priorities and lack of response to the needs of landscape
planning and design practices. For the selection of ESs mapping units, this study proposed three possible
solutions on three practical scales to better support landscape planning, such as: introducing more information
related to the details of land use units to participate in ESs mapping or to carry out parcel-based ESs assessment;
subdividing land use units based on geographical/biophysical characteristics to form ecologically meaningful
spatial units; and constructing spatial units that correspond to existing planning management boundaries in reality,
support related ecological processes, and contain intact ecosystems. The research results can provide new
insights and references for improving the application level of ESs knowledge in landscape architecture practices.
Keywords: landscape planning and design; ecosystem services mapping; mapping unit; planning and design
unit; systematic review
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Tab. 2 Eligibility and exclusion criteria for published articles
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ESs mapping unit type subdivision statistics in different landscape practice scales

MR, #14x / BTF ) S S RN R AR
R T, F5 B T AR AL 1
T P BREUR B G v AU T AT 7E 106 5%
Woerd, X—REMSEERAE: RAGER
P, X LS PR AR SE
Go LB R A A E T R AT
[ 42.5%, FHHr, =BT B DI TIEL / 8
Boead, SRR EEITEE 51.1%,
3.2 AR 5 R FAESRGRS
il BT RS G 1

BT e vt HE R AE A i A AT Fn ik
SCEMIGEIEER, TR ESs H T
RS ESs ] P S A 110 XS 1l P S B 114 R
ZIAEAIEMERRR: WIS LB E
K, FTIHEEL ESs il 1] 5 e USR] Tk
(Bl5-1),

KRR AN ZRALLE BSs K HoC
AR e R — e s (B 5-2):

88

1w / 4ty [
IR T

-
e ORI TR o W
BEAG [

e

SHERK
0 2 4 6 8 10

BT
SCI xE B / 4
B INFE wE mE
Banmer Wax gER K
MPNENE i W RS
B ST N HSEFET
W R R E RS EAER

lila

IR/ £ TR/ E THFl  BBEAEHL/
MESTT BT AgT iﬁi‘I'E/ gffEEE’\]
NETT

ar/E |
IR

T HhF
Mg

ESs s TR A

12 14
i

SR

X

B RS R

SCI & hfgEfsga /
@ IS o

o

ESs fE s R

0 54 R0
Wioer Taex  Tasx

T R ERR E R R E A SR

HOIR / A4
IR T

T/ &
BT

iF |
e |
ABBARK |

M/ &t/ 7-

SRR
0 5

ESs s T A

Lib

10 15
SCI xEhfEF#E / 1

20 25

B Btk . EBRGHT NI ES
SHETT (% RHA) BT 2. #®
BT E A E AR o YRR B R B ASRPK

RigRERRERSERTE 3

25

0

20

Z]I.L

IR/ &Y TE/E TR BEAMHL/
WIS e AsT &It E/<] g*)_? B
T

SCI sz ERE /

ESs ST KA

b 54 K450
Wigar  Wigex  "asx

BCIs R (B 2R REE KR A SE ik

4 ENFEMLERET ESs HE SATssit

BUNRBE RN I T LB 26 H T4
ML ESs H BB TT; A SRR R |k
7 19 RS FE PR RS B 5 A S8 B bt 1) T
PR T G0 ESs A ST T KR AR
B S B T 16 1Y ESs il BB ITAE 3 FhAAR b
BRI, X2 BT RS FE R ER 5 T
PR SR HE . S0 A B L X
B SR TR BAE 2 RBE AR OGS0 B,
3.3 RS SR FAESRGRS
il el BT R L S e 4

M 106 4% SCI 3 # %f ESs 1l & F o0 2 1
MEEERE, TR A R oeTE T R R X
Sl ARSE e B — @ IS (37.5%) 6
LA TR E R R T T A A
ESs PEA, (8 T W 4 R AR i 5
XIS AR AL BSs (5200 =, ZEF 5890 FL B/
REB ARG H AT LIS . A
ESs il TS G Bk R, oy R

ESs mapping unit extent statistics in different landscape practice scales

XS el RS2 B 22 e 12 7 MBI 1 S 1] 15T ER.
7t (57.1%), Bildn. SR, HXHET, A
M EE s AR e, X EERUE /N,
1 SR PR A P T XU R AR T T T
Fste, I FTA A, EEREEER
BT IS

XTI T A A RUE (1 X5 B RS Bk
Bi, HBRE /AWy ST b MR FR TR
I —E S (28.9%) 0 X—RERAE:
WHFEHs R AL ESs FALr M E B2
APARSS G 1, T e e B w58 43
NS BSs BEATIEAN. X A A BRATHITSEIX
A9 BSs PO ATRE, tiE T e RN
ESs (HEZAREH (PGBl ™. R T / A=
I TTHY N — M S L2 — G895 -
HARMESRG, MBIt a, &5
R RIS HETF 2 AT P FE/INFER A
XF ESs it 5545 SR B R i 1A B T EAEAE



WFRE

WHR =
IR E

RREMERRE

[en sl
ERRE

0 10 20 30 40 50 60

SCl rEm A B / 4
Wizthsy  WHITR B3R

S REERSEER E AN 55 SRS O

NSRS R

0 10 20 30 40 50 60
SCI > EhfEmLgE /1

Wiz EHER IR

EDRREMSER S EE R ESs HIE S TaliRgit

5 NE KR EMERRES K EFERR ESs HE 2 TMERFIT
ESs mapping unit extents and statistics used in different landscape practice scales and types

4 AlE KSR S RUE I ESs il Spoe 28 SR et i

Tab. 4 Summary of priority selection of ESs mapping unit types and extents in different landscape practice types and scales

KB ESs HiE$

o5 TR S R K R
A EssmE e e R 58
L ORI BT, AN RO A SRR . IR
S5 i PPN . E5A R
. -
g R AL M
T 7‘,7;/‘( ‘n‘j il . b 7/}—{:“
- SR / AT ONRRTE . ki) ok R ST
S ey
B . T AR ST hNE
5 ST S
AR/ TG SUTRIR /it e PSRRI, WA
SR HOOKIRTE (EARAATT . ALK B S ER R e

A R [T A B B T N T e B R B S 3
il 3 SO B HE T BSs SR BUIR A TR 8 B v
K] P A [ JoR M S U BT LR ESs BRAY
GER A DU — B R L bR B 2ok 1
A EME ™, B R E AN R S EA T
P BRI ARRAE 4 R 5 5 1) BSs JFB0E A 2500
HE P, 7E BSs il TR e B b, X —
RIS IR SL BT 2 T #7940 ESs
HIEETT (69.0%) 0 BRI FIT, /I
B TTANE B SRR TTAl, X — S ESs
HlEp TR EsE S B, EIENITBERIC
N ARG ELIT, X LT AR AL R XU AR
BN KA 2 54 R ot gt oo AL
MESHHAEEEEAS%, BT
HELLNHE BSs IR ITTRUE

T8 DR ] 5 RUBE I X5 e AR S e v
T / BB T I e B B Y S 3 A R S
(51.1%) o FIAIX—2 TR0 BRI

5 DXk A 6 B 7 ERF (6 1 ) e L 1Y
AR ETT, A THITBOA SRR ER
B O, HARBE T RN O BT A P,
FH A B PRI o L P R A T I 51
AR L tmid ) P A, AN EIRATEL
FITHVE LRSI FICHN ESs FISRGEATN
FE P, RIS TR R R I ESs 5T
i, TEX—HITHR ESs HIERESHRIETES
ST A HEENSEI . £E ESs flEHT
PUBIERE L, i — RUSE AR X PRSI ke ]
TP RGO H I BTT (54.9%), Bl i
BT, AERGHIT, AR, ATHHITH
FAIT, XL EA B ELE TR B R T,
AR B RGREEPRS R T T AL EE
HIEAS . &, ey SUCSFERIHIE.
BT RiRGit 5ot R, BATEE
SCEE U [A] RUE 55 96 A o Bl RS B T 1Y
ESs il B ITHIAE 526, T SEEE 7R

5t / Research

JHRE A E R H I TR s B E R
(F4),

4 MR GRS H I BT A
TEMIAS 5 AT RE R 1%
4.1 A2 R GRS Tl B IT T R el AR
X5 BRI R BN A AN

FEGEPE M 106 53 SCI 3L E f, My R
{149 JX e 7 R ST e e 5 {56 FH ) EBSs 7 1] BT
LR T, R RO EOR X —
(S Tol i pviste (M= M S By oy P Wbz Y| D2 S S
RES B SRR oot s, ELR AL T
WIS A G R [HEAE BSs RN RE A,
X—HIT RS T H A A R R 2R AR
F1h BSs IR EMEZ(ER P, AR
ANREERIRFFEH, ARESHEE] T #0 ] FH 5oT
PWERLLAL . S5 TN RE I 25 57 14 BSs AEZ5
B, K SEOPE 2 R R Rz AR
22 P, R TGk B B3 — R b XU Bl AR
R Ex BSs I BRIC oK, R B o
FEATTIZE I B BT N B ST R A B )
BER.

3T R 3R ) X R S e e
FHHY 53 —F ESs il [ T & Bl / Ay L
FIT, X —FAITE R N TR R g
SR s et T e # ke — 7y,
CALHE T RS L BSs T M AR A A R H A
PERIEEG P, B B TR ST AR LERE R[]
B ST RG TS, X T
REIRIE BTG O, B—TrH, BaE
THEEBRZENFT AL, e, Ky
BERATER, BB TR TNt TR
S NEP ESs LA ARG P, (HA, XTHb
B/ A BT T RR R A 2 i R
BEZMAHEE Y, HlTHE /&9
HL AR DURT L) 77 =K HE BT RS B0
W, BTN E SOHMEBN R AERL, T
MDA SIS EUA A s I AR R

DRI % 1261 5 R P X e el ST B e e
FAATEL / BB ICIE R BSs HI B HIT, X4k
BICHIL R AR T IR R 52 55 A SRAF IR 55
Wy ™, deoh, LRSS R, &
BRI BISE ERERIER,

89



||
IIII MZmiili Landscape Architecture ~ 2020/12

FTEL /B TE N B T S S B 2% 2
IR P 8T, Pl—ANEvRTH (g /B
B NVCHEESTHNEIR, HEEHZW M
FER IR B LS A RIS I SR T
R SR BRI it p R A A
—SLRRAERE, ATEL /G EERIT BN E R
EE. DLH, ANAErAT By T
ANEA SR EREL R T, EES R
BUEBRGIAS A (R . KR, L
BATT) BRI DX (i
D, et FEAEZA M,
4.2 S RGNS il 1] BT E XU Bl AR
B AT RS 24

XTI R XS R PRsE T S B, 22
FHEW B bR R A Rt E A
rhFEEd, MR TS N2 4 S
JRAIARTY, AT IR e AR A2
ZIRETEL S EF R B Kain 5 " 7EX
PR AL X SR IO A SeiEkh, TR T
HOF 20 43 9 IR 55 28 B 2R A0 BSs il ]
JT, A ST A PEIR AN RS e A
A SR R e B R B RS
S5, TUARAT T 2 bR ] T AE BSs i
J2T5 T 2 e, AN [ P R R 5 SR AT Y
ZREAHE. A, EHFEEBERNR
JE A EA B 7 33t/ 40 Ar B R
FATC AT AE DA R SR N HEAT BSs PRAG . B
A Mexia ™™ (5 Jl T AE BB 5T HE D ESs ]
FHIT, TR EIT AN R A AT
RN BSs SRAFIECEAZN, FI XA
IR TSI 24 b N AR AR SE

X T N R P X I PR S B
W ATPHEIR R AT SO0 B £
WO S BEATAN 53, AT FR 25 - IR
I ERLTT R S5 F R 2 R AL 2R M SR Y BSs
iR ZE, FEEEHI 1A ST S LR ST R B B
AEXME Steenberg 47 £ AT LA HI Y
2= il O -3 O NS EE /R /B2 5= OV U <35/ 8 7
B RALE, Rk g e SR S0
12 REA AT AR B IT; W 5 PR
TR — 5530 44 R HREEERA,
FER A - SR AR AR T ] 22 Ff ESs
77 HIE EBA L3R BT ry s Ave

90

NEET AR / AR B HE AT 20
g3, S BRAlE Y ELSL T R B B A 22 R
SRR / Ay LR ST R D i 1 BT Y
ittt

XTI B R RS, EH
W AT/ TR SRR AT
BOD AR b, AR ST NAF R E A
PR AR AR S AT AR A bREtf T
BE— 08T, RPN AR BSs 14 5
T, FEGRFHTECE I AT ITERIFEIES, vt
T HE O FUDIERIR] BSs RULAIER,
BY AN TF B4 T / B LT T BSs (45 7E X
B EZEHER B BRI TR, DA
SEHIAR A BT . BN Liquete 55 ™ I A
WU H A 2 Th e DX B M M X Ik
GROFERTER D NS RO SR, DIAE A
BRI RER . 1, SFTE
FITHILE, EREH AR, EEIREX
SEHEITTEN ESs FlEHIT, fERUEEERT
PAHERIFEIN, GBI T2 H TN 25
T SR SR AR S OCHE, TR TR
T B FRTT T ESs PR SEREME S RIE R

5 451t

k= X ESs il [ 57T 2 9 IR 2 52
ESs P4t 45 FAE KU [l PR S e R i 17 FH A,
WA PHARI SR BRI A SRR M AREAL
X R PR 51T S ARSI 2R
GEMETEIR 17, [R1ETT A 2010—2020 4F K&
21 106 T BSs FIEH5E, B85 THA ESs #
FEATTHY 4 FR2BL. Husl / AR siease | A7
B/ EHERIT, R RO EA B
X /& /s IR, DAK 3 AT
(PR 7 L N L G R 8

WFE B, TRIE XU AR e R 14
AR GIRSS I E Hoe B A ARk
PE: 1) RESSCBLEET WIHA ML AU BSs TEAE Y
3O A TR T RS B XU [ AR S
FHUHR e AL ST A R
B ix — R E RS R B socil L,
FERRITHM S E, BRI EE
B 2) HhER / AR EL AT T ORI T
FEICTT R el R PR X S el R S (e Hp 2 TR

—EIPESEE s XX e BT e A
THOTGL, O — ALY BSs i & 5T hE
% RE BRI NS AR B2 S
PRI SLER B TAR AL L (LB S AR
FA 2%, HAg IR ] BSs 2L
HFAT I 5 W E R S 3) 47
B/ B LB TTAE X ION [ 5% RUBE iR B
HHI el e MARAL T XL T ESs
FISIT, REMSTERL LIRS ELAE T B A 5T
SR, O RORUEE = Ry XU el RS e fi
BERTTN BB, BT, e UL
TR,

AR IX L0 1 P LT A [0 AN [R] RUBE XS
Pl PRSI KT A1 1 BT ) 75 SR P T AR SR B AN
A T RS R A RURE (o A R
FRITTC AR AR 1Y R TR e T
LR e AR B T RO Rl
FIHO B / ARy B 5T R U SEFRA 28
(AL S e DA S B S oh BV IO A s B
FUR R D30N3 RUBE(E AT / 4
TR BRSOV A R S B ) S
NG AR, H5REESRGECER
A AR R s A LR 2

0T TIN5E ESs i 5 TCAE XS AR S B
HET A, AT (5 ESs ] P A 5% B 4 3l 5
Fe W AL, 5 1R DA B
1) 77 RE b, e s 2 m B L5
ANEZ 5 LR RTATHCNEESS
ESs (1A, BCid BERus g i BA B0
1)/ Bt/ a3 A B AR TR DR A s
BT BSs P, Bl HgFERIT, HIX R
JC. BRERELAIE R, 2) W AR RUE
e, T/ AR AR R
TCRETA Sy, OB TT R EA £ R X
(A B T, Bl . b sRl i AR e 1
TR e N R SR AT 3) X
O E S R L, Mg SEls g A R
B AR B HSE R e A S R 5 52
BAESRGMARSRIT, flan. XEgnd
SREX HHtaayt i,

T B 2 RE A i A Xt Bl PRI 35
TS E S EEA], A EBIERITE
RO HAEAR I 1 25 A RO B 5@ i oe X



BRHE SR H B, BB T £ X AR
R 53 T R S LB B ST, T
e BSs HlE S RAERH g A b,
FER S MEEA S e, R ESs fil SR
KA LA P BT e i, NIl gRep b 3T
SO A A E R T KB AR 5 5 7 5
BRI, TR 5o 222 2 Al AR S
A A B AR S e (22 AP IR AE 1
ARHINEART AT o

%Xk (References):

M XA, BER, 8T EFESRERSNENT
BERIEM R [J]. KsEM, 2017, 24 (1) : 35-44.
[2] SANNIGRAHI S, CHAKRABORTI S, JOSHI P K, et al.
Ecosystem Service Value Assessment of a Natural Reserve
Region for Strengthening Protection and Conservation[J].
Journal of Environmental Management, 2019, 244: 208-227.
[3] WANG Y C, SHEN J K, XIANG W N. Ecosystem Service
of Green Infrastructure for Adaptation to Urban Growth:
Function and Configuration[J]. Ecosystem Health and
Sustainability, 2018, 4(5): 132-143.

[4] MARTINEZ-HARMS M J, BALVANERA P. Methods
for Mapping Ecosystem Service Supply: A Review[J].
International Journal of Biodiversity Science, Ecosystem
Services and Management, 2012, 8(1-2): 17-25.

[5] BALVANERA P, DAILY G C, EHRLICH P R, et al.
Conserving Biodiversity and Ecosystem Services[J].
Science, 2001, 291(5511): 2047-2047.

[6] LORILLA R S, KALOGIROU S, POIRAZIDIS K, et al.
Identifying Spatial Mismatches Between the Supply and
Demand of Ecosystem Services to Achieve a Sustainable
Management Regime in the lonian Islands (Western
Greece)[J]. Land Use Policy, 2019, 88: 104171.

[7] TERESA M, JOANA V, ADIANA P, et al. Ecosystem
Services: Urban Parks Under a Magnifying Glass[J].
Environmental Research, 2018, 160: 469-478.

[8] RAMYAR R. Social-Ecological Mapping of Urban
Landscapes: Challenges and Perspectives on Ecosystem
Services in Mashhad, Iran[J]. Habitat International, 2019,
92:102043.

[9] NIEMEL J, SAARELA S R, S DERMAN T, et al. Using
the Ecosystem Services Approach for Better Planning and
Conservation of Urban Green Spaces: A Finland Case Study
[J]. Biodiversity and Conservation, 2010, 19(11): 3225-3243.
[10] BEIER C M, PATTERSON T M, CHAPIN F S C.
Ecosystem Services and Emergent Vulnerability in
Managed Ecosystems: A Geospatial Decision-Support Tool
[J]. Ecosystems, 2008, 11(6): 923-938.

[11] CHAN K M A, SHAW M R, CAMERON D R, et al.
Conservation Planning for Ecosystem Services[J]. Plos
Biology, 4(11): e379.

[12] FRANK S, FURST C, KOSCHKE L, et al. A Contribution
Towards a Transfer of the Ecosystem Service Concept
to Landscape Planning Using Landscape Metrics[J].
Ecological Indicators, 2012, 21(21): 30-38.

[13] EGOH B, DRAKOU E G, DUNBAR M B, et al. Indicators

for Mapping Ecosystem Services: A Review[M]. Luxembourg:
Publications Office of the European Union, 2012.

[14] SCHAGNER J P BRANDER L, MAES J, et al. Mapping
Ecosystem Services’ Values: Current Practice and Future
Prospects[J]. Ecosystem Services, 2013, 4: 33-46.

[15] MALINGA R, GORDON L J, JEWITT G, et al. Mapping
Ecosystem Services Across Scales and Continents: A
Review[J]. Ecosystem Services, 2015, 13: 57-63.

[16] BROWN G, FAGERHOLM N. Empirical PPGIS/PGIS
Mapping of Ecosystem Services: A Review and Evaluation
[J]. Ecosystem Services, 2015, 13: 119-133.

[17] JACOBS S, BURKHARD B, VAN DAELE T, et al. ‘The
Matrix Reloaded’: A Review of Expert Knowledge Use for
Mapping EcosystemServices[J]. Ecological Modelling,
2015, 295: 21-30.

[18] CHEN C D, WANG Y C, JIA J S, et al. Ecosystem
Services Mapping in Practice: A Pasteur's Quadrant
Perspective[J]. Ecosystem Services, 2019, 40: 101042.

[19] KRUCZKOWSKA B, SOLON J, WOLSKI J. Mapping
Ecosystem Services: A New Approach in Regional Scale[J].
Geographia Polonica, 2017, 90: 503-520.

[20] HOLT A R, MEARS M, MALTBY L, et al. Understanding
Spatial Patterns in The Production of Multiple Urban
Ecosystem Services[J]. Ecosystem Services, 2015, 16: 33-46.
[21] XIANG W N. Correction to: Pasteur’'s Quadrant: an
Appealing Ecophronetic Alternative to the Prevalent Bohr's
Quadrant in Ecosystem Services Research[J]. Landscape
Ecology, 2017, 32(12): 2241-2247.

[22] X3, EEE . DUNRIEO BTN K= B R E
SAKNT5E: HE/NRI AR M 2T X A6 [J]. F
E M, 2015, 31 (1) : 41-45.

[23] SIERRA-CORREA P C, CANTERA KINTZ J R.
Ecosystem-Based Adaptation for Improving Coastal
Planning for Sea-Level Rise: A Systematic Review for
Mangrove Coasts[J]. Marine Policy, 2015, 51: 385-393.

[24] MOHER D, LIBERATI A, TETZLAFF J, et al. Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement[J]. International Journal
of Surgery, 2010, 8(5): 336-341.

[25] KREUTER U B, HARRIS H G, MATLOCK M D, et al.
Change in Ecosystem Service Values in the San Antonio
Area, Texas[J]. Ecological Economics, 2001, 39(3): 333-346.
[26] ENGLUND O, BERNDES G, CEDERBERG C. How to
Analyse Ecosystem Services in Landscapes: A Systematic
Review[J]. Ecological Indicators, 2017, 73: 492-504.

[27] ZHAO MY, PENG J, LIU Y X, et al. Mapping Watershed-
Level Ecosystem Service Bundles in the Pearl River Delta,
ChinalJ]. Ecological Economics, 2018, 152: 106-117.

[28] SAHLE M, SAITO O, FURST C, et al. Quantifying
and Mapping of Water-Related Ecosystem Services for
Enhancing the Security of the Food-Water-Energy Nexus in
Tropical Data—Sparse Catchment[J]. Science of The Total
Environment, 2019, 646: 573-586.

[29] PENG J, LIU Y X, LIU Z C, et al. Mapping Spatial Non-
Stationarity of Human-Natural Factors Associated with
Agricultural Landscape Multifunctionality in Beijing-Tianjin—
Hebei Region, China[J]. Agriculture, Ecosystems and
Environment, 2017, 246: 221-233.

[30] WEI'H J, LIU H M, XU Z H, et al. Linking Ecosystem
Services Supply, Social Demand and Human Well-Being in
a Typical Mountain-Oasis-Desert Area, Xinjiang, China[J].
Ecosystem Services, 2018, 31: 44-57.

5% / Research

[31] LIN S W, WU R D, YANG F L, et al. Spatial Trade-Offs
and Synergies Among Ecosystem Services Within a Global
Biodiversity Hotspot[J]. Ecological Indicators, 2018, 84:
371-381.

[32] QUINTAS-SORIANO C, GARCIA-LLORENTE M,
NORSTROM A, et al. Integrating Supply and Demand
in Ecosystem Service Bundles Characterization Across
Mediterranean Transformed Landscapes[J]. Landscape
Ecology, 2019, 34(7): 1619-1633.

[33] ROCES-DIAZ J V, VAYREDA J, BANQUI-CASANOVAS
M, et al. Assessing the Distribution of Forest Ecosystem
Services in a Highly Populated Mediterranean Region[J].
Ecological Indicators, 2018, 93: 986-997.

[34] SCHIRPKE U, CANDIAGO S, VIGL L E, et al. Integrating
Supply, Flow and Demand to Enhance the Understanding
of Interactions Among Multiple Ecosystem Services[J].
Science of The Total Environment, 2019, 651: 928-941.

[35] PLUMMER M L. Assessing Benefit Transfer for The
Valuation of Ecosystem Services[J]. Frontiers in Ecology
and the Environment, 2009, 7(1):38-45.

[36] LUCK G W, HARRINGTON R, HARRISON P A, et al.
Quantifying the Contribution of Organisms to the Provision of
Ecosystem Services[J]. Bioscience, 2009, 59(3): 223-235.
[37] SYRBE R-U, WALZ U. Spatial Indicators for The
Assessment of Ecosystem Services: Providing, Benefiting
and Connecting Areas and Landscape Metrics[J].
Ecological Indicators, 2012, 21: 80-88.

[38] ALA-HULKKO T, KOTAVAARA O, ALAHUHTA J, et al.
Mapping Supply and Demand of a Provisioning Ecosystem
Service Across Europe[J]. Ecological Indicators, 2019, 103:
520-529.

[39] HOLT A R, MEARS M, MALTBY L, et al. Understanding
Spatial Patterns in the Production of Multiple Urban
Ecosystem Services[J]. Ecosystem Services, 2015, 16: 33-46.
[40] SU C H, FU B J, WEI'Y P, et al. Ecosystem Management
Based on Ecosystem Services and Human Activities: A
Case Study in the Yanhe Watershed[J]. Sustainability
Science, 2012, 7(1): 17-32.

[41] KAIN J-H, LARONDELLE N, HAASE D, et al. Exploring
Local Consequences of Two Land-Use Alternatives for the
Supply of Urban Ecosystem Services in Stockholm Year
2050[J]. Ecological Indicators, 2016, 70: 615-629.

[42] STEENBERG J W N, MILLWARD A A, DUINKER P
N. et al. Neighbourhood-Scale Urban Forest Ecosystem
Classification[J]. Journal of Environmental Management,
2015, 163(1): 134-145.

[43] WU X, LIU S L, ZHAO S, et al. Quantification and
Driving Force Analysis of Ecosystem Services Supply,
Demand and Balance in China[J]. Science of The Total
Environment, 2019, 652: 1375-1386.

[44] LIQUETE C, KLEESCHULTE S, DIGE G, et al. Mapping
Green Infrastructure Based on Ecosystem Services and
Ecological Networks: A Pan-European Case Study[J].
Environmental Science and Policy, 2015, 54: 268-280.

B K’ (Sources of Figures and Tables):
B 1~5. & 1~4 AL

(45 / 2R

91



