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XA SS A R BEE LA XSk A “IER B B B RS A e il A SRS
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XA S R GRS T BRSA EEMESIME ] . Serna-Chavez 25 (5% Fe I 45 T SR 11023 1] 47
TEAD, B R 55 T S AR FE A DA ST S UED, DAAR IR 55 ZE AL 45 X S RN 75 5K X 38 22 1]
Fshid B2, MK BRI HELR Y R M tes . TR M sh 3N EEK; Fnf, KaLkSRS



1280 M B 22 iR 724

e 55 (8 I 25 1l A 25 R e el
HERHESRGERS WA, &
158 8 Az 55 i sl ek Nk
HEE L BMERE, £ER
Gl o5 L RO GHESR &2 ) T
N U P> SN PO 2B P
gL e e, W mE T
SR N R o KA
BRI, Nit— BB R
Gifleds s MR BV R 28
14k S 21 o M P A3 1 I S

pLiiyie S i
3 LSRG RES AL 1 A REIE A A RGOS 4T 1
'S N Fig. 1 Comparison of ecosystem services classification based on
Sk 2z a4k

spatial characteristics

BT, BRGNS HEA TR A2 B 75 M A, il TR X, B9,
XL MBHEAN, Tk BB . B E NS A Sk, AR H B 5 s Fr
Wb Bas 428, F ORI TE . A AR AADl . B 25 ) & R R g0 K
Mo Si5h, YERES ZFELBIN—F & LM, InVEST (Integrated Valuation
of Ecosystem Services and Trade-offs) #1 ARIES (ARtificial Intelligence for Ecosystem
Services) HHEAN[FEAYH K B BYFIIE G R, (HESATEF X5 2P Ik 55 2 AU £ N A e
Tz ety , B BRI & R R .

3.1 LihFAETT

DA - MR AN R o BEa, AR R A 2 RGN S5 O HERE AR s SR DG Y 1 A
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WHVEM . dad KINEROS (KINematic Runoff and EROSion model) #1SWAT (Soil and
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GRS e, (R AR K SRR SR, B4R 2R/ N L K
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Ry, FEROH T KAMA > 2 mmia A RFSE X, B T K EEE A At 45 AR
IR FRAE ] — 2 N3, BV — 2t N ERAg M /K GEBEK) AREIRS T CRET) X
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3.5 InVEST # 5

INVEST #E A h 52 EHTHAR 2% . BJE ki Ks . RARRY IS R A R34 4
WA K, HTFMITESRE LSBT AR R GRS S ER ™,
2008 4F- K Afi 4543t 2 AR A WG, & H TR G BN ) 2 AR S R GRS IT
AR AR T & A INVEST 3.3.1 iiAs HA /BB it (Habitat Quality) . K A1E%)
245 (Crop Pollination) FIiAE/K F258 a0l (Marine Fish Aquaculture) % 18 Fi Al 25 R 4t IR
FHA, TR . ROK . EEERNER RS RS

INVEST f i@ “fit2s (Supply) —ARk%s (Service) —#ME (Value) 7 HEALFAZS
RGN LIRS, REBRE L, ey AR RS S AR Y ek )
AE, [ TFASCHIRTERLSS ; “tey” Zad 228 NIITRARIHEFEAS A “Mess”, XTRiASC
SEFRES LT R 25 A SRl LA 5 Fist SR bR om RS 1) “MfE” B,
Boithias £ % ] InNVEST B RUA, 80 PG BE 25 A6 05 A 20 Tl 2 i) Tl . Al Al e R AR
T K LA IR, DABEEA TR S5 & + R AT 9l . RKORD 38R B A B T
HEZhoKaE, DIRSS PRI S il o i /R koK &, IF4 LA S b 17 /K Sk 5500 Wil
B AR

INVEST AR FH 3 )220 i, J2 G0 K5 i A KR 1% 50 A 2 B A i 405 SR i vt
PEXT R, PR AT 3 A [ A e S g SRR, I BRI AR (8, 7E B A )
2o SRR HARTE T A28 RGO A S R GRS W sg ) , PR e 3 B Xk 4
3T, FETR R I TH B AR RS 2 o
3.6 ARIES#&#5Y

ARIES 1511t 5 E S 4 Ko . MR PR L SUVRIA I [ PRt 4 2 T 2007 4R HF & 9F F
2008 AEH A, HHEMLALE T AW e . 5 InVESTRREIAE, ARIES XIFEAB RS
MR 55 1) 37 5 3 RN S5 TR s I 28 a2, 3 b Fs DU Al e A5 780 (Bayesian Probabilistic
Model) . I FEFEA! (Process-based Model) & T{CHIAR A (Agent-based Model) %%
FEIAVE A B [F—F &, EESREWRS IS . B Aamsn, §
TEHII A SR St SR E 24 e R0,

ARIES # ik 7 “fit4s (Supply) —F52K (Demand) —i[. (Sink) ” HEHESE

Z0 e BRGNS s . A A SE, ARIES #5425 2 G ik 55 4 i it
(Provisioning) B4 % (Preventive), $&HUERIARSS B A: 245 R G0 o0 IR AESEFR ) B sk (5

B e KRR B4 R Ss B AR 28 R GEIE iR AR Py 1 B 72 DA sk 2 A F i
B, WK EAbTE G AR DI UTR . RS S RS B R A T, 7ETish
IR HEIE AN BOR I SSTEFRSERRA 07, FrlL W07 RRddSs Pt B ss , [FIRgam
Bifr AR 55 . BT, ARIESHLIRIA] T 82 AE R RS M4 WAF5T . Bk [& 5 F A7 6k
(Carbon Sequestration and Storage) . i 7K & 75 (Flood Regulation) . Vi ¥ ik 7K 4 5
(Coastal Flood Regulation) . # 3% 5 JF jit =5 [A] (Aesthetic Views and Open Space
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Proximity) . ¥R/KHLZ5 (Freshwater Supply) . U077 (Sediment Regulation) . [ 251k
#ll. (Subsistence Fisheries) F1%4% (Recreation) B, AJ i ke () ] 40 5 4 25 R G R 55
B TR AT, B RGEMS AT EN SR, HREARE, et
BRGEMS AT, AR A2 MBOR R, WA S RE RS A NS FEZ T,
ARIES ELHFH TALIEU . BRI . SN AR ) Z 30 A= 25 RS0 55 19T . Bagstad 2591
Villa Z5153 511 F] FH ARIES R R 5 5 35 I 8 7K A 25 I 55 0 56 613K AR vl Vs 1y e i1 o
RS . T KRS . KRRV IR . RS R E IR 55, T3 R Ah il 55 v A
HELR RN SEPRpE S, I 202 () sl R

ARIES iR FEOCTTE A B RGEMAS T K8z 15, VUSRS RGNS A 2 H] H]
ZEIMSAERE, VRTUMAESRERS MR MAE, ATz TS, (HlT
RERY T A I R I (Rl e, B ma I AE S R GRS R AL M AN T, HON HIZE 0] =24 rh
FEACSEPFNRRIN , X rp [ A= 38 R G IR S5 WFIE 38 FHPEAT R 4R 1+ o

DL EA S RGNS L4 RN TG R 25 [ A6 5 a4 EUR A, AT TS [R) B0 S5 20 Rk
BORIBITY (FR1), TEN I ATRSE BAAE OOk FH — ks 2 o i 691 H .

R1 ETRERZVEMERPWZTAN T ERERESR
Tab. 1 Methods of mapping ecosystem services supply and demand and their characteristics
Jrik N B TR EBRGMS R
LI SRR, B HSEAMRETE BdRaR B, JERERAE, REIE
FRERAT 31 8 30N kO fggee
B —E 2R
AT AR BAEE e, X KOCRAERRGMS R Bk e
TR HBEEATFSE
Bl &S BERE X R BAMSS R Rz AR 1R KEER™
IOk €7
LRERFR XEHEZRAT AL %S H AR e T ks L IR, %
(% EAZIN IRTGNAER, KL ARHE
AL R
INVESTHERL  BRAEfAj A8, 5 MERAEATR R AT BRI K AEZgEA
JER i
ARIESHRS  Zimi /L& R g SAIDIREA M, X BREERAAAESF 8L KMEEEY, B [H E R
{55 25 (6] 5 o R E A BRERS IKPEDEVS VAT L WL Y
Bl S5

4 HEBRGMRGFELS ST RO HTHESE

1 T EEAR IR R B 73 B (AR m P A 2 25w, RS e n] AR A
F AN FS P TSR s [FIE, AR RS R GEMSS T sh iR M kL, i 3k
FIARBA S RS S NI S Z M EAE R . ik, aTLUABESS | FaR Bt 4 34
07 AT A A 25 R GER 55 S S AT HE S
4.1 EBRGERSMLE  LERHAFIB MRS

TEX S R GRS BB AT A, B IX o sSERrfiban Mg e fib ey (2) o K64
SSRGS IS, RS RGERS BB R ARSI RS A (S>0) H#
FHMTER (D>0); FHARBHAEAFAETRK (D =0), WPy AFEEdsS . Dt
IRV R, A5 K E Ty e X A oA P S N Tt , Btk & A A N B IO 7 5
Hoftgs i, WARESZ BRI IR, XIS IRTEHReR, AR St B e i
TERR S5 o FERIEIY, K55 B AE2n AR shE -5 A st oA e & m, Je A m el
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Tl #9255 A3 205 A 50 DX B Ry A AL 4
=7, WA S R GRS A b 4 1Y
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JEFRHER ARG Z R, X TAAER
K (D>0) Mgz A=A A (S =
0) MyMeds 2R, 5l Ae X S0 R 3% n fifi A=
SSRGS FRNE (S'>0), WAL
TEARKIEBE S . DUREHEE ), ok
FIOE R AR AR AR 7 XS A n]
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TERAEAELS B RN B 4 S ST, K2 AR GRS 9 Ebr b A e tss
ﬁiiﬂ%ﬂ%ﬂ%fiﬁ%ﬁ%%‘%% ) %EE Fig. 2 The actual supply and potential supply of

ecosystem services
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M5E AN B EBRGE MRS IS, AR SO 71

SEBRAR 25 RV AE AL 45 (1) 23 [A) RIS i G 28 T fe AR 25 R G IR 55 B 7R 3 RE T D % 25 [R)
EIBEREE . UL =SBt ng e ditsy , AIERUE B AW A AR S R Gk
SR AR . HEZ LEHEE IR [O, +oo], fEZA LR T . S THUNT 1 43 3IFRR XA
RGNS E . AR R
42 EBRGREFER . TUERMBEEK

WA R GRS TR T e, XA SC TR AL E TR, 8 AR =507
RUBET R, BUETERIMI0, 1], TR BN, TPz SR GRS Rk ianzl, H
AT AR RGNS T R D>, BRI — A . B M E LAAFERR
B, W Kroll ML PRIEFER RETR . K AT E WM ECR TR T oK, 2B ST RS
Rzl 2y, HyOef g brr e et (K3), 40 Serna-Chavez 5P 7E K RE -
DA SR X AR KO NFROR T R B FE B e I, AR i B T AR L iR SRR B . #2 IE MA
MHEBRGMRS B35, L RS I Fe R = A T NI R A b DX R 22 553 sl i A
HiIX, AT B s 2R s 1 28R 55 B RE K AT ARG S5 0B T LABI A 98 75 4 FH i
TEUR I B b DXCRVRR BER Al &, 40 Stlirek SEPIRITIE I 52 R 1932 9 H X T GDP ik
PR PR R S5 752K s SO MRSt ng 2 2 e ol ss , Ir DA 2R Pl B
HAE 8k~ , Schirpke ZPILL H AR PR IX B 11— 23 [ B B i N V80 R X X

K3 ARG IR T

Fig. 3 Demand analysis of ecosystem services
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Fig. 5 The spatial characteristics of ecosystem services supply and demand
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Abstract: Natural ecosystems supply tangible products and intangible services, which are
demanded and consumed by human beings. Therefore, supply and demand make up the
dynamic process of ecosystem services flowing from natural ecosystems to human society. The
process of identifying, measuring, mapping and conducting an equilibrium analysis of the
supply and demand of ecosystem services is beneficial for the effective management of natural
ecosystems and optimal allocation of natural resources. Moreover, this can provide theoretical
support to payments for environmental services and ecological compensation, thus promoting
ecological security and sustainable development. Although the study of ecosystem services
supply and demand is important, related studies are limited in China and are mainly focused on
Europe and North America. Based on the theory and case studies conducted in China and other
countries, this paper first presented the definition of ecosystem services supply and demand,
including actual supply, potential supply, satisfied demand, and total demand. Second, the
classifications of ecosystem services were compared based on their spatial characteristics.
Third, the methods of mapping ecosystem services supply and demand were divided as
follows: (1) land use estimation, which needs simple operation and limited data, may cause
errors due to the loss of internal heterogeneity and boundary effects; (2) ecological process
simulation is mostly applied in water-related ecosystem services, showing detailed and reliable
results with multi- calculation; (3) spatial data superposition, which is an ideal method for
mapping ecosystem services with complete spatial data sets; (4) expert knowledge, where the
mapping of ecosystem services supply and demand is decided by a group of experts or is based
on the previous related findings; however, the mapping principle followed in a local study may
not be applicable to studies conducted at other places; and (5) the use of integrated models
INVEST (Integrated Valuation of Ecosystem Services and Trade- offs), which is suitable for
supply analysis, and ARIES (ARtificial Intelligence for Ecosystem Services), maps service
flow from natural ecosystems to human beings. Finally, we discussed the equilibrium analysis
framework for ecosystem services supply and demand from three angles: actual supply and
potential supply, satisfied demand and total demand, and the spatial and quantitative relation
between supply and demand.

Keywords: actual supply; potential supply; satisfied demand; total demand; ecosystem services
flow; ARIES



