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Ecosystem service bundles based approach to exploring the trajectories of

ecosystem service spatiotemporal change: A case study of Shenzhen City
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Abstract ; It is of great significance to clarify the evolutionary features of ecosystem services ( ES) , which not only provides
policy-making basis for the improvement of ecosystem services, but also helps maintain and enhance human well-being as
well as leads to the sustainable urban development. In this study, we developed a new approach to cluster the spatiotemporal
change trajectories of ecosystem services based on ecosystem service bundles. Taking Shenzhen City as an example, we
determined the ES bundles at sub-district level based on the combination of 11 selected ecosystem services, and then
explored the spatiotemporal evolution of ecosystem services in long time series. From 1980 to 2015, there were six ecosystem
service bundles. The spatial distribution of the six kinds of ecological service bundles had little change, and the changing
areas were mainly adjacent to Hong Kong. In addition, eight evolution trajectories were identified, most of which were stable
in long-term. Furthermore, the spatiotemporal evolution of ecosystem services is consistent with urban expansion to some

extent, which indicates that urban expansion may determine the structure and function of urban ecosystem.
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Table 1 Ecosystem service value of different land use types per unit area
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Fig.3 Structure contrast of different ecosystem service bundles
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Table 2 Different spatiotemporal evolution trajectories of the ecosystem service bundles

BB ZET Trajectory types 1H AR H15 Evolution trajectories

FELIK SCIH Y i R
:H % ki 113 Pl . ” 33336 33366 33313 33333 33334
Continuous “hydrology regulation control

R S A

7J<)UF‘JTJ§%JWH5%TEIIJ%%1¢” o o 33414 33434
From “Hydrology regulation control” to “service exhaustion
H AR IR 55 A B 1 Towards “service exhaustion” 11444 63444 64444 44444

22 IR 45 A 5 Continuous “service exhaustion” 24414 24444 44434

S5k SO T 5
T,T %7](3(1} !‘17 LA . . . 56666 66666
Continuous “hydrology regulation dominance

Rt SR E M
}T*EE 1R‘Fi A 11111 51111 11141 11151 11155
Continuous “ecosystem conservation
e DAL T AR Y
EEREIRR . 11515 11542

Ecosystem conservation” transformation

SEAA = A

PR ) 2 55115 55515 55555

Continuous “cultural and supporting services potential”

B P A 25 R G R 55 e st 2 YRR a0 R AR A B2 T AR TR (R I ) 28 280 1 29050 [ 5L A LB %) 3 AR SRR AE
Hodr, (1) Fp8eK SClE T il A, 5o I 6 A S R GRS TR 14.04% X Rl 45 B BE AR 2S R G55
TS A A Ry B — | FEARAF Ry K SR T s 1 5 (2) 7K SCIR T Fas il 1) B 55 ol A A 8, 80 i TRI)I 6 AR S &R
GiMR 55510 3.51% , X P BoA W B A0 G A8 B 3 7 1980—2000 4 (8], A 25 28 45 IR 55 A 435 S vk SCi s 4
Y B 1) IR S5 A g R A 5 (3 ) WA R S5 A g Y A5 RN 6 FlAE S RS 7.02% , 55 7K SCIR 1]
IR 55 Al byt 7 TS0 AR, S P 0 o LA B ik () AR R B A 2000 48 AR AR S R IR S5 W e A2
JIR 55 Al Y | AN ] ) S i I ) A A R G IR 55 T 4 FEBUAS SR /K ST T #2102 5 (4) 22 IR 55 A oy Y 4ot
SR8 K SCIR AT RIART , (5 6 FhA: S RS IR S TR 14.04% , X R 4 B BAE S R G0 IR S5 7 28055 R A
TE L FEARFFER A IS AR AL (5) FREK SO B SR, B0R IR 6 A S RGNS RN 5.26% , X FhEL
T A5 B BEAE 2SR G MR S5 R 28 T B AR R A K SO 58 (6) s B B H A B 2, IR 6 Rt
BRGNS T 36.84% , X P I 45 W Be A= A8 R G IR 55 R R RV BEAR N AE SR E R (7) DR T 4
BB R 6 P A S R GRS TR 3.51% , X LR AR R R GRS R R RS N A SR E B, 2
Jei ] H A T AR+ (8) FREESCAb T 1 S E Y, Bl IR 6 P A 25 R BRSS9 15.79% , 3X Rl it 1) 45 B Bt
M 25 R GENR S5 FE ARG S A5 A SO AT g S

B ZEHY 5 DL E 8 LSS AL 5 A s THRrEe AL, B0 o RYI A B 1Y 86% , ot & Ul iR TT
KB 78 A S R GRS AL 40 FNEEFARRE RN S RAERRGEIRS B K, 1A, 04 3 Fh
BT T AR A oAy RO () R S5 i B A —RR AR AR A B ) AR RV A . i FAERRE
U8 R GRS T 45 2 R G IR S5 Y9 sk B 3440, %1 M AR 38 & R JE, B SR B R AR R
TR AR S AR AR R GRS R, T AR 55l oy R 1) 25 28 A S R GRS (B 24°8 0, X AR 28 R 48 1) ik i

http ; //www.ecologica.cn



8 1 K A BT AR S R GRS R TR A 25 R GUMR 55 I 25 AR B 5 7

Ao L, PR 3 FhA S R GUIR 55 W AL OB A S AR B SR T i AR SR PR e g, T AR
I, e 40 AF A3k T A R R rb RO B0 A 25 R eI 55 AR B AR L A ey | 4R DR R K- el 20, 158 B ik
WAt 2 2855 R R BRI RPE T — 2 B A S PREE AR T3 A= A A ] F e iy

HAAKT |8 Fiid A B SR A 2 6] 73 A W& 5 Fr
TR o HEZS RGN S5 A B DA AR K S Y 4 o 1
(6 8 A, A AE TR NN V8 FR R PG R M X 5 7K SCH 3 4 1]
Ti) i 55 At oty 5 AR AT 2 A4, B IR 0 A FE A T DX R R 5 e
AR S5 AL SR AT 4 A~ R AT P R M X5 72
S5 ABRA 8 A, 2 LIRS £ AR HT XA AN 2 18 X
W, A — LTI D IE RSOk SO £ T AA 3 4
I, A A DRI PU AR M X, SR8 K SCR 4%

AR TR YL ST T Pl S

B, LRI LS RERG IS S e
T I ; Ly e RSO R S5 Rt A B e FRS A AR B
WA R TR, SRRy = KCE e = s
Fre A SRE RN A S RGNS A 21 DMEE , 280 G AR SR 2

TG 2 R R X 38l A SR B AR R 2 4, 0 I T B2 Fig.s Spatial  distribution of ecosystem service bundle
DRI ) X3 92 S S R 1 B0 9 A4 TEIRYIAR S, trajectories

PEFREIA oA, Horp 0 FURDIASR B AR S R G 55 e A

R IR A A% o, ORI PE B b X A 2 25 R G MR 55 TR R B8 A . A A SR b F 8 E SR T
WY AR FEAR Y R SO SRR ) AL = R AR I I A (0 A 28 R G R S5 R AE 2 B oA b5 HA B 2
RIR S RGNS e A W S b2 52 O L M e AR ), (5 08 1 N 72% LA s R

3 it

1980—2015 AETRINTIAN[F] L3 A1) P BY A T AR A 25 (36 3) |, ol i FH s %y T BB S 160, iy 1980
A1 274km* HECF 2015 4F 856km” , & AT L A A v AU K IR 22 e A8 A R 2161 5 R R 3 1Y
T AR B IRAFAE AR BRIE] B 3l (HLEAAE AN I, oAl Y - i 1) FH 2 B AR 52 BB AR Bl D A 3, A2 st A1l
PRI AR O 2R B mT LATE H (&1 6) |, 28 iR o3 Ml XA i ) I 2R B O 807 R AR s, i A8 A e T
T BRI, G A AR 20 M A S T M ph K T R bR SR TR, K AR RE T 8 R SR rh Rk
TR s 22 A4 B DAL« R 70 1) = A I AR A AN AR 25 AR GE Y SR AR AR | TR G i 26 i DX A AR 25 3R
GER 55 FEIS AL IR P B B0 DL R . AR 28 R e IR 55 1 6 0 e AR R AR ) 173 mT B JE: PR O s i 3t
ARSI, el b ] AN $uk T 5 T RERE S M R AR 28 AR G A Y A

£ 3 1980—2015 iR Yl L3t F) A LR EFR/ km?
Table 3 Area of each land use type from 1980 to 2015

1980 1990 2000 2010 2015
7K H Paddy field 243 114 71 53 50
A% FHb Construction land 274 359 595 855 856
[# K Broad leaved forest 895 889 873 775 772
A Shrubwood 124 123 34 22 23
L\ Shrub grass 69 69 45 36 38
7K % Water body 77 136 113 66 64
Nl Dry land 303 296 249 177 181
#iHb Bare land 1 1 1 0 1
12 Wetland 5 3 2 6 5
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