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Abstract As the traditional ecosystem service evaluation methods have the disadvantageous as high subjectivity
and low comparability, a LUCC-ESs matrix evaluation method is improved. Based on the land use/cover types, the
proposed method calculates the ecosystem service units, then builds the LUCC-ESs matrix to evaluate the
ecosystem services. This method can avoid different outcomes obtained by different calculation methods, and make
these test results comparable and practical. The application of the basic supply service in the Beijing-Tianjin-Hebei
region indicates that the spatial pattern of the basic supply services is regional and highly connected with resource
reserves and land productivities. The spatial pattern of the demand service appears the same movement and
aggregation characteristics as that of the population, which decreases from the city center to suburban. The basic
services both inside and outside Beijing-Tianjin-Hebei region converge to the urban center.
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Fig. 1 Regional ecosystem services supply and consumption
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Table 1 Heat value conversion basis of basic supply service
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Table 2  Correlation strength matrix of LUCC-ESs supply capacity in Beijing-Tianjin-Hebei region
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Table 3  Correlation strength matrix of LUCC-ESs demand capacity in Beijing-Tianjin-Hebei region
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Table 4 LUCC-ESs supply and demand balance matrix in Beijing-Tianjin-Hebei region
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Fig. 2 Basic supply space pattern in Beijing-Tianjin-Hebei region
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956



%

FET LUCC-ESs A M A 5 2 30 11 Jh S At 1 2 IR 55 M 280 4

A (BBAR/AFT)(10]-a™)
-1.04

B 5899

4 WEERMREMMBBKRSEBR/FF
Fig. 4 Total surplus/deficit of basic supply services
in Beijing-Tianjin-Hebei region

1 VPG AN GE T AL HE A 56 1 R A Y
LUCC-ESs JE i {4 25 iz 55 0 B AU K A= 25 R 40 i
FVEMIERIATI . LA SERE, T R4 7 2L F 4 Ho F)
FHZEHY B SR B 25 R 55 AL TN 10 20 A5 4% Jad 4 Tk
P25 R 55 5 SR B 25 Tl 151 b AR 55 b A MR B b 45
AR EE ) PSR A B[R B RS T R s
Wi R, RRE A2 I 45 A8 26 B HH A0 Sk e ] ol R 4 I 1)
SMNTBK B ZS A4S SR o EEA IR S5 H I BERIL A 3 T —
U RE TR Y B8 TR A AT SRR, FERb 45 i 55 1L 45
23 A% ey HAT X, 5 A SR BEUR I A2 IR - A=
PRI ARG . T R R 55 SRR A Ml X 3 A T
DX, I IR T R P s e, W R IR S5 I
SKOFITRE VR A 25 IR 55 1) 7 oK 22 30 4 23 [R] 40 A 1) — 3L
P, R R 55 5 SR A (A% Jm) R 5 N 1 23 [l A%
JR—BUN R SRR . SiAh, RE G R
HH o AL DX RE A A S5 R A b R B AR, AR T
TR b, X LRl AL 25 I 55 B AR /o 7 00 25 Tl A% Jm) 3R R
R IR HR O DX AR e B, T8 B IR T A X% T A
Uk BH At IR 55 3t 20 2R 30y e L DX N A/ ) L i Al
55 L[] 1) A B T PO R A A

o AR Y B 5 B R LA R LA 7 T

1) LUCC-ESs i M # @ AT T AR, TR
PEORMIL S L A UK A R E BB R G R
S5 H o TR RO N AR A KA S R AR

%5, DAMLZE M AKHE, 9 08 R[] s ST R 45 14 B ik 2
HEAT o0k, B A 245 22 G M 55 R B I R 4 ) 4 08 30K
Fik.

2) LUCC-ESs i [t st i # vy, g IR %
Mt A, AR RGN, Ead
s AT AR5 T 0 7 2032 i B TS B
— E B E T, PR AT IR S5 i AR R S 2
Wi S AR AT 4, [RIEs, AN ] Bsf ) 0 b DX ] ) f
B % 3h B2 5 W A% B B S AR AE . IR, LUCC-
ESs J B A4 (i e £ it . RB R T R A RO Y T
A, DU T 5 R S5 A B TC S

3) F s 1) il 9 5 sCak AT 96 F LUCC-ESs J 4
(1) XS A S R GRS I A, T LU AR R R
iR 55 (L T RE LIRSS AR R i pl s AR ) L R
55 T SR o0 AT AR R R S AR SR AL W] e Y SR B . )
n, HELR R AR T X, T AR SRR X A A
RS R, $AB A R GRS 10 R L
K, DR IABVES RGNS RE R oK, JfE it
T F Bl H BB R G MW 9 F B, XS LLSR
REURSS, PB4 4

4) LUCC-Ess #E M (i gt HA REE 2y it . Jk
ARy g (RN I o o e w7 D2 P = v o2 B
i Hu I AR O A SRR R R, BT T R M
ML LA 7= R, SR GRS St s
ZENFLO, A A R R R X %k H A 2
LAY AR M ER A5 F . AT B9 A 77 1K RN =R 5 15t
R DX, PRI IR 45 4 A ) g o 2 SRy DX RL B 1 A
BRGEMS TS .

5) LUCC-ESs i [ ity st B A7 sh 8k . - ibde
BB fE 1 2 b AR ARl £ R AR S AT
FUPE R, ST SR A X el R 55 ) 75 2R 2 B A
7 SO )R v T AR R, R R A AR 45 1t 4 BT
SR AR N AR B[R, B Y HE ST R DR AR
FZBIRIETE Ry FEAh, 6 F 38 45 PR RS0 ok 5 it ]
I T, HIEERES M. S S0 0 58
IV RO E 1Y) T 22, 3 a0 (R i U, T AT
i B 2 v AT 7% B0 1 IR 5 AR 465 B8 SRABORA I 9 48 O
XA IE i AR SR X+ Hu R R 50w s | Hb3RAE
Y BANAE A (5 BN S B E R e A, K
PR K5 T R 43 A T Sk 081 DX A 7 TR 55 7 Ak R 34
T S 7 A Bt S8

S Sk
[1] Hall W L. CHAPTER 7 — constructing a decision

957



LR (A SR B2 R

Fser FHSM

2020 429 A

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

958

model // Brown K, Hall W L, Snook M, et al. Sus-
tainable land development and restoration. Boston:
Butterworth-Heinemann, 2010: 111-136
Haines-Young R, Land use and biodiversity relation-
ships. Land Use Policy, 2009, 26: S178-S186

Dresner M. Using research projects and qualitative
conceptual modeling to increase novice scientists’
understanding of ecological complexity. Ecological
Complexity, 2008, 5(3): 216-221

Daily G C. Management objectives for the protection
of ecosystem services. Environmental Science & Po-
licy, 2000, 3(6): 333-339

Costanza R, D’arge R, De Groot R, et al. The value of
the world’s ecosystem services and natural capital.
Ecological Economics, 1998, 25(1): 3—15

Wi, skBE, KB, & hEASRERS
B, EIEERE, 2015, 37(9): 1740-1746
NS, TR, R AR S R GRS WS R HhER
Bl£HEE, 2018, 33(8): 852-864

Burkhard B, Kroll F, Miiller F, et al. Landscapes’
capacities to provide ecosystem services— a concept
for land-cover based assessments. Landscape Online,
2009, 15(1): 1-12

W, B, SFE, F - METLEEARY
EERGEMS BT AR IRER, 2008,
23(5): 911-919

FEUIE, B, NEW. sURESTXNIR. ¥
3 5528, 2005, 12(1): 21-26

JARE. mURFLYM A &R 5T AL T LR A R
JIWFFEID]. AR WAL K, 2016

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

gz, ZEPE, FARIK, . REET 1997 4F—
2006 A AR XS B IR R 307 B sh 20 5 20 b, BRIERE
255 2009, 34(2): 6-11

R, XN, X4Te, % HET SOFM M 4 Y 5t
HF M X AR RGMRSS o X, MR A, 2013,
32(9): 1383-1393

NSO, WEE, N REBREMKAESRER
FHMEBMHEES2TFHRNCR. TR
2015, 31(8): 61-64

FETF. mUHERIH X A B R GRS M B A 55
W SRR 2 55, 2017, 37(7): 52-56

United Nations Environmental Program. Millennium
ecosystem assessment ecosystems and human well-
being: synthesis. Washington, DC: Island Press, 2005
De Groot R. Function-analysis and valuation as a tool
to assess land use conflicts in planning for sus-
tainable, multi-functional landscapes. Landscape and
Urban Planning, 2006, 75(3): 175-186

Miiller F. Indicating ecosystem and landscape organi-
sation. Ecological Indicators, 2005, 5(4): 280-294
Miiller F, Burkhard B. An ecosystem based framework
to link landscape structures, functions and service //
Mander, Wiggering H, Helming K. Multifunctional
land use: meeting future demands for landscape goods
and services. Heidelberg: Springer, 2007: 37-63
IAEZE. RHERRIR AT 720 & Je ) Wumg B 2% . Kt
2Bl 2006(5): 91-92

EEEA. REETTRERIN 2 45 5 PR s AU R A B
RAH. P EBEVE, 2009, 31(2): 31, 35-37



