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Effects of landscape spatial heterogeneity on the generation and provision of
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Abstract: Landscape spatial heterogeneity is intimately related to ecosystem services. Appropriately modifying landscape
spatial heterogeneity can be beneficial in terms of the continuous generation and stabilized provision of ecosystem services.
Research on the interaction and response mechanism between landscape spatial heterogeneity and ecosystem service
generation and provision yield information of substantial theoretical and practical value, and also provide an essential
foundation for biodiversity conservation, ecosystem service management, and landscape spatial optimization. Although
previous studies have mainly discussed the interactions between landscape patterns and ecological process or ecosystem
services, there has been relatively little attention paid to effective connections among landscape patterns, ecological

processes, and ecosystem services. Consequently, it remains unclear how landscape spatial heterogeneity directly or
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indirectly affect the generation and provision of ecosystem services. Therefore, on the basis of existing literature, we
reviewed the progress, content and methods of research on the relationship between landscape pattern or landscape spatial
heterogeneity and ecosystem services. Starting with the variation in landscape composition and configuration, we discuss the
effects of landscape spatial heterogeneity on the generation and provision of ecosystem services. We accordingly propose that
changes in landscape compositional heterogeneity can affect ecosystem services directly, whereas changes in landscape
configurational heterogeneity can affect ecosystem services indirectly through altering ecological process. When landscape
spatial heterogeneity affects the generation and provision of ecosystem services, it simultaneously results in a more
heterogeneous distribution of ecosystem services. This phenomenon can be explained in terms of both natural and
anthropogenic factors. The importance of scale effects in the research on landscape spatial heterogeneity and ecosystem
services is also emphasized. Understanding the effect of landscape spatial heterogeneity on the generation and provision of
ecosystem services can not only contribute to sustaining and regulating ecosystem services but also reveal the underlying

ecological principles associated with these interactions.

Key Words: ecosystem service; landscape spatial heterogeneity; landscape composition; landscape configuration;

research progress

S RGMSS R 2 H R A, E U RS M BRI 5 G S R e s
2016 A S IR BERL AU T R AHT b AR S R GRS MRS =2 B, SAESRERS AR
M RFFEAR SRS RGRSS 105358 A EITAG AL 5 B R R S5 (138 5 i ah 51 i ag 1 AR SR
EB RGBS, SSRGS,

ABRGEMFF LR B G T ARKEREAE S RE . BE LS RGNS A 5453 E L
S RGN s R B A28 R G55 R SR 2524 R W B 1], SOULAE S 2= B 9T
O R OO SR 5 A SRR R) A A B R LR RN SRS REAE S R RIEH R, EES
FREUKT b RS RGUR M S A S RTEN 28 R RS R BT A E S R YIRE
IMPAEE T, BT HE GBI B T AR RGNS L 2017 47 36 SR A A5 2 AF 2 (0 F2 80 < N -Hb-H )R« 7% 4%
SO BTV SR R RGE” IR N A R T IR FOWAR R - A A A R GRS 0 2 R L5 5 5 T
FE R R SRS [ S M 5 AR S R GEMR S5 22 01 56 R 3 I S

SRS [ S P S AL A A A M SRS 3R I, SR AT 58 A A5 AR G IR 55 I AR R
TEZIE EITRIFTFEACR B TR A 2R S R B S A B RGN M SC R, A B R SR
SIS AR AR T L RB A AR SO B T AL AR S R GRS r A R R R S 5
BRI P, AN S 2 G A P SCRR, R T LS R S Rk S AR S R ST S (5 HR  IF LA
AN SOV B T3 AT, 3BT 1 5oL as 6] S A8 A 0] A2 28 R GRS T JA5 45 520, e T 7RIk 2852
i T~ A2 25 AR Gl 5 7 A s ) S P o A DAL AR 17 RORE N A S5 2 [ S T 45 A 2 R G iR 55 F 9
0] R 4

.

1 SUZERAMESESRERS

1.1 “HEZERRER

SO () 5 JTU 2 HE A ) S R RSCaE 1 57 L2 BB T 7 28 [ G0 A AN S Ml A2 2t e ) e 4
SOV RS ST ST U B S5 P> SSOULAH B S A T SO A Y (R B ) 1 2
S, T SULAG TS 5 P A L) S AR T 5 UL s B 23 [ e B AN & 5 R 2e 52 L 3 I IXIAE T, S il
(S AR A 2 B O AN ] S LA i I 2R e el 2 JBE AR A T L) 2R S i P P U 2 B O s A =y B 2%
FREER AL (1 1)

http ; //www.ecologica.cn



18 4 XNEgth A5 SRS 0] 5 BV A2 25 R GE IR 55 1 i B 4 B S IR E 5 3

S LS ] S P R A 2 R A L ) R ) il 5
WahFr, SERTEFOA MO AR T ZMAEE RS
W5 EPGE TS RGNS 2 REERRR E M2
WS ) S P 2 R WA ) o RE M S A S U 9 3
B SR R Ay, — J7 TR BE TS0 R B B R
PR B FE A BRI 9L | o —T5 1A 5 [ 1A 2 A 85 e i
ZRPECR OIS, O S BORM R R b
HAE AR AL R A S R R A R A
1, e AR MR B AR 25 R G IR 55 B9 T ORI AR 7 g

SR R B
B 2R B

, N \/
JpE RS R GRS TE A 8] oA B TR [ >
A iy
FRHERAAE Y, AT, Solas ) 5 e S5 AR S R AR 55 EXﬂéﬁﬁE%’sﬁgigiﬁﬁ~ HAT R
ATREEEE S R Y B AR R GRS 1 TE B
S A FLAT TR B1 SRARSRESEMMERRESHEEREE
12 — %4 ?‘é? E] /J Eﬂ: ?‘E W )/,_é: lﬁ j:T /_2 Fig.1 Illustration of variations of landscape compositional

heterogeneity and landscape configurational heterogeneity (!

FURIT, 5355002 18] 53 JTOPE A A 25 R GE I 55 22 0] e &
1 AH SR 0 A AR 25 R GE IR 55 0 (1 57 S o3 A 7
DA R SR SR AR A - st R L B A A 25 R e R 55 (s %) A ) SR Z B LA i) S v
EMZREEZ DR B P AR R 2 WA REMSS Ak, W, TH R AT RGEMSs (0 (e s
TEA S RGNS FAGRIEREAR (3R 1) IR RALE B A S RGN 55 5 REE SR AE S5 0L A 18] 57 JB R 728 1 ) 28 o F
ATGEVHAIHT | DT UE S 19 385 18] (14 0 28 B AR LA B

F1 BOESRGERSHKRESER

Table 1 Representative index of partial ecosystem services
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Table 3 Service providing units of partial ecosystem services
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