5384 4521 B2 7] S Vol.38, No.2
201942 H GEOGRAPHICAL RESEARCH February, 2019

FEHEBESREGRS BRI EEZmEZR
R, B HK?, R

(1. TR R2E IR B SHRI A, TEEE 4750045 2. JUaTKCaf ki 53R b5 24 B
o R AT SRR SR S S %, LA 100871)

R XA i B ST DA S A AR S R G S5 T sh , BB AT TR o A,
AREER BB ST ORI IS5 FIEIRRI ST , 32 A 25 R G 55 R TR A 22 DXJal ] 4%
A AR R v 4 XML A 25 R G I 5 A A SRR ) B A s DL SR I 3 iEE
T P EA A YA RS R 1.16 hm*/ A, ABRAKHEL IS 7224 0.06 hm*/ A, A
1B 55 754 2.92 h®/ A H R TN FUERCRE b DX SRR SR REAFE S A 3R 18520 1 HA 42 114
DX S, PRI SRR AN S 20T IS5 e s (6] LA sl . [, AR S R GEARSS 2
TS A FENA A B IEASE , R W] A 53R 5 R G R i T R 8 R SR A ) B R B

KR BRI LI ; 2 X EE A B (MRIO) s AE 25 RGEMRSS I

DOI: 10.11821/d1yj020171049

1 55

VRN M B = IF T RO FR AT, 20 AR A S R GUMR 55 B PR RSN IE A Wit M
BIVGR SIS A S R GRS TE A R S LT, BT AFAGBOR O TE N R Sk 5
MR R S5 B2 i B8 AL B, 2SS AR J2 mM S5 AH S H 2R S0P, S
S RGNS B X221 | Sh A2 A AN 23 0 15 LS IR 550 8 45 07 T i e
FEB ARG Ui . RET AR RIS S CEEANSA L S A A J , HARERE (L4
U  BROKFNAE ™ A I GORFERERIIE 55, L GLATRS P fa 5 A SCHH A T ) ST I 55
Y 2R B BR AR GEIE BT A PR SO A R A 0 FOR UG TAE S R GLAi . Al Ak
F. TP RFI IR SE R B ) s Bt , A HARBE B R Z R SR 2 A 2 AR
GER 55 TS ARAR IR Sl F1 5 PRI AR 55 L 0 77 1 45 56 3 B B ) A SOk, ek 1
B R KX ZE T RS R GRS BB . 4 S S S AN A
WIR SR A RS PR RSN, DAL RO 2R A R GRS T S S i B FE AR AR
ARG 55 TSR B bR JE s IR 55 (45 S 9 Z M IR 25 5CHk, 0 AR S R G55 #b
FABOR 1 E e HERL R IR

BRGNS T EE A P BB HER G | e a5 I (E A S B R A . TR
ARG RS RGNS KTy, S ARSI S5 4 50 9 2 1) i 2 [ R A DG R
AW BRI T A2 R G5 B2 B0 2 X ki sl /2, AR AR S R SR 55
AOIRIX, AHIF ARG 220 0 S AR I PR S A, R L 22 1T 3 AR AR 2

i BHEE: 2017-11-07; fEITHHE: 2018-08-20
HEEMEB: EXARPFERETERIH (41590843)
EFRAN: A0 (1989- ), %, WMEHAEA, Y, FENFATRGMWSHIT. E-mail: zhuwb517@163.com
EHES: 22008 (1961- ), J, WHCEILA, #d, AT, BEEAFES RGNS S Kl S fmakF AL
5% . E-mail: scli@urban.pku.edu.cn
337-347 11



338 o B WE 5T 38%:

RGNS IS BIFEN, AR A L S WA B R GRS s AR o R T i e S fa)
KERZFEREA S F MY | . B TR SR A X2 5, R
MRS DS 0 28 40 B AR 25 R GE Ik 05 ML A 2T 2 i shig 42, Tk TR R RS IkSs
HEos O VTR WUREAIR Shad R IR E B RS SR JR 4" (Service path attribution
networks, SPANs) ##, ALHGERkSN . PN | RAKAELSE Mk, TR TS
RGNS BN, H i T SPANs A 75 B 22 B NS S A 5, Hiris i
TR AURTADL ) BRI A B DY, o InVEST AR B K )32 W FH T3 A AR 28 R GE IR 55 10 23 Tl A%
Jay, BRER A AT R R A S R GRS Be ) U, (ARIRLE T B E 2
& MR /B S A IR S8, ABE T R AR S R GRS MBS A, ok
PPAR HAL 2 R e ™, Z X8 A—7 4 (The multi-regional input-output mod-
el, MRIO) W] LAF A4 T bl sz Bl DX 3 2 [v] 357 it R 55 It 2, Ay DXl [ AR 5772 M Sk
TR PRt T — PR R R AR . S5 RS B s B 0 ik, Tz I T A2 AT K
JEIAFGE H ) ARFST 2 I MRIO A RS, DLIIGBP “4BRiTH52eERl2%” (global science
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Tab. 1 The structural schematic diagram of multi-regional input-output model
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Y% (Consumptive food, CF) AIHiLL A
CF=k(I-A)'Y (8)
K kBB AT TEWIE RS ; CFi&hmZH Tk sh v E Wit s ik s
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RN
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CE=k,(I-A)'Y (10)
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Fig. 1 Top 10 analysis of food provision ecosystem service
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Fig. 2 Top 10 analysis of fresh water provision ecosystem service
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3.4 E-F STIRPAT #=E {JIR BN 11 3 7

PEEL20124E TP E A A (X, ) MEWHSGRS 2 (1) . IRAKMELE RS 2 il
(1,) FNEBRARS 2 (1) MEAEE, A0 (P). A¥IGDP (4,). WHEMAR (4,) AT
JCGDP Y B iH P& (T) fE MmN R, WE =M ES RS MRS 2 STIRPAT £,
JITE I FER LR 4

T SO S BRI AT R . B RS il AR T A A T R
55, HASCEYIMLS MRS Rl A%E ek R A = A S R ik, PR 32258 H AR50 &
JEXTIASEISER . FERTA AT T 5 A, Z [IAAAERGR ) A SRR

1= 7 AR e B e An T LU R L 2h IR 55 IR 00 1) 88.78%, UG HAT

InZ,=10.842+1.067In P+ 1.728 In 4, (12)

i (12) AT%0, Mt sy i s el i 25 28 A SCIH 202 N DR fb % . R %

1, UiPHER S0 DA 22 A0 A iR B A A R R, BDN T3 1%, Ko g witss

R4 2012 FHERMXETRGERS BT STIRPAT A EIRFR
Tab. 4 Indicators of STIRPAT model for ecosystem service footprint in 2012

Wit pokBaRs RS, AYGDP e o, JICGDP JIJEGDP JIULGDP
Ay RS EET JEYES SR I 1) 4 0 BT, BT RET

I, (hm?) I, (hm®) I (hm?) (J178/N) (hm*’Jio6) (hm’/Jioc) (hm*/J370)
|4y 30788863 456911 16595945 2069 8.64 0.862 0.172 0.003 0.093
Kt 18598808 298411 17003369 1413 9.13 0.815 0.144 0.002 0.132
L 50732375 2402488 69785311 7288 3.65 0.468 0.191 0.009 0.263
i) 20818641 926507 63972997 3611 3.35 0.513 0.172 0.008 0.528
WA 26352882 2301259 72679427 2490 6.38 0.578 0.166 0.014 0.458
LT 51558173 1785193 52666550 4389 5.66 0.656 0.208 0.007 0.212
HK 25710524 1651310 32596921 2750 434 0.537 0.215 0.014 0.273
MAIT 32807971 4562460 35881359 3834 3.57 0.569 0.240 0.033 0.262
i 49454131 1547444 34165615 2380 8.48 0.893 0.245 0.008 0.169
A 102921072 7242379 86838220 7920 6.83 0.630 0.190 0.013 0.161
Wit 77630892 2490906 105664724 5477 6.33 0.632 0.224 0.007 0.305
LR 57365373 3717834 28898834 5988 2.87 0.465 0.333 0.022 0.168
Finhz: 61738076 2572417 20134367 3748 5.26 0.596 0.313 0.013 0.148
PN 48116331 3325855 18796939 4504 2.87 0.475 0.372 0.026 0.145
7R 86904420 2737322 121633069 9685 5.16 0.524 0.174 0.005 0.243
IR 66700714 3021290 70897089 9406 3.15 0.424 0.225 0.010 0.240
Wit 68056305 3664834 38620295 5779 3.85 0.535 0.306 0.016 0.174
Wirg 80721174 4175876 33613000 6639 3.34 0.466 0.364 0.019 0.152
A 218071795 5565825 72209254 10594 5.39 0.674 0.382 0.010 0.127
] 60605429 3870431 19150819 4682 2.78 0.435 0.465 0.030 0.147
HEAEd] 14373067 542064 4838343 887 3.22 0.515 0.503 0.019 0.169
R 42924581 1053859 17012069 2945 3.87 0.570 0.376 0.009 0.149
POl 114613672 3045278 40296953 8076 2.96 0.435 0.480 0.013 0.169
Gl 41594794 1155339 23832441 3484 1.97 0.364 0.607 0.017 0.348
= 58864737 1880268 24485969 4659 221 0.393 0.571 0.018 0.238
(5] 22224569 1120299 27463544 3753 3.85 0.500 0.154 0.008 0.190
Hik 18785140 1532122 17083539 2578 2.19 0.388 0.332 0.027 0.302
Hilg 5951649 354050 4533092 573 3.3 0.475 0.314 0.019 0.239
TH 5348692 906035 13325911 647 3.62 0.507 0.228 0.039 0.569

B 19799408 7385305 23795527 2233 3.36 0.440 0.264 0.098 0.317
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Tab. 5 Regression coefficient of STIRPAT model for ecosystem service footprint

EEL7D B Std. Error t Stat
f w c f w c f w c
gl 10.84 1123 922 1.08 033 0.004 10.00  33.59  2603.08
A (P) 1.07 1.03  0.9998 0.08 0.04  0.00025  13.57 2822  3930.67
ANHGDP (4,) 1.65  0.9979 0.16  0.0013 1059 743.56
WAL (4,) 1.73 0.0030 0.76 0.0026 2.29 1.143
JIICGDP 23k (7) 0.97  0.9999 0.05  0.0005 21.09  2094.80

R/=0.8878, R,=0.9754, R’=0.99,

1R 45 L 75 59 0 1.067% 5 A AL R AR 1%, 5 2 M W B9 £ W 4 45 IR 45 J2 06 sl 384 i
1.728%,
IRIKAELE MR 55 W30 [R] AR P A PR T AR IR 55 e 1Y) 97.54% , i FE P& 55t
InZ,=11.227+1.033InP+1.6511n4,+0.965InT, (13)
Mzl (13) A, AN EuE SR KM RS 1L B AIE e, STIRPAT £t 1l
IH AT 2R 50 1,033, 16 A 9K 3 PR 728 1k 14 e B o ok PR AR AL A i B, BN 11 488 i
1%, B5 IR K BELA IR 55 018 11 1.033% ., A 34 GDP 2:42 555 1%, K5 1 /KO 78 42
1.651%. J17C GDP &b A4 15 1%44 T EOK 2 732 55 0.965% o
FLF STIRPAT AU Bl fie 45 JE i HEA T 2 oe Ml 08T, S5 5R WoR, Frik#endstnne
fif R R IR S5 AL 99%, HAREIREEILR (4,) WA A5, gk, Wik, £&
RS BRIR 55 STIRPAT [ 5724
InZ,=9.216+0.9998 In P+0.9979 In 4, +0.9999 In T, (14)
Mt (14) el IE W, BEIRS Ll H, J770 GDP ki 2% i mH R 8RR,
90.9999, VERATEAH EHAKR R EN T, HulX BEVR TN 2eom i AR n, [ AR IR 55 2 30
SVEOFEIIHETN0.9999, A FTAEETN 1%, COHEA R -1 110.9998, 34 Z B 2 IEAH K
KF . NYJGDP B FIH R EHR 0.9979, KU ARG 1%, B IRS 20238
0.9979. TELUFHGE K MR, o DhSR A bl 25 AH R Y RE U FE S H: COHEK -

4 GERITIE

4.1 #ig

ARSCEBEYHLY | IRAKUELS T i = Fp iR S R g5 26, S FAS R b
WHZXEFA R, ZE2E30AT AKX (Fils. W, SIEFEEERIN) 1k
DRGSR, VARSI RS i R RS R GRS i sy, IF40HT T 5200
BRGNS L F RS, FEMRGEIEWT .

(1) HEAESRGRS Lk BA W R XiE2ESr, 28050 . WX EHaaeE
I REFESE IR R B, HESE XA EBYHLS RS Rl R 1.16 hm*/ A, 2IHE
Wit 25, DRSNS, mua (K. W) ABEYHILA RS il s At
NEJRIKMEZS AR S5 84 0.06 hm*/ N, EI0AR e PU b = AR i 25 )4 s A XS @i AR
5N 2.92 hm*/ N, FI AT FARFS R, PEE IR A )R

(2) fhehy 57 K23 (M AR e R 55 2 i i sl 7= A (AR AR R A, 35 BRI 14
fr, W R LAY, =MESRGIRS I ORIk, Xt
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DX AN Bkl AERRGRS R —Fh IR TEIRRNS , AT LA A SR T X
H O HB AN St FUHT R UL, JRASAE AR B AR W b DGE S R R IR AR LU G BEACE, H
BGOSR T, ORI RS R T, BRI L ik 454

(3) R4 STIRPATHEARY, BRGNS Bl 5 N1 &5 & JEHITT 6 GDPIHFEY 2
PEAC KR . WAL R A SIS 5 4 UK 0 AT RS & SR A 0 8 e A 3
4.2 i1ig

ARG TEAMSR TR AL KR M e 4, migoh “AERR
GRS Rk M, KIS “hm®” WAL, MRS, (TR XL
MBRfR . 456 “HBEUK” #8E, BHEZXEHR AL, Sl 28 R4 055 171
MR SR .. GHEHAESRERS e F-B, A RCF b X [E] 3 SR IR % 4
A, 5 AT ST R B Zs [l as 0 . A . M BR R seitas B SR
RIRH 52Tt SHE MW, AR HJo k58 20 R A LI T e ok o MUK R 57
GHE R T BAE R 2 3 2 R R ARk TS RGE MRS sh, ARG 75
BRHBIX (A AR T o
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Ecosystem service footprint flow and the influencing
factors within provinces, China

ZHU Wenbo', LI Shuangcheng®, ZHU Liangi'
(1. College of Environment and Planning, Henan University, Kaifeng 475004, Henan, China;
2. College of Urban and Environmental Science, Key Laboratory for Earth Surface Processes
of the Ministry of Education, Peking University, Beijing 100871, China)

Abstract: Ecosystem service (ES) has become deeply embedded in governmental decision-
making. The ecosystem service flow between different regions caused by the spatial mismatch of
supply and consumption has become a hotspot. This paper calculated ecosystem service
footprint flow of food provision, freshwater provision, and regulation using the multi-regional
input- output (MRIO) model, within the context of 15 sectors of China's domestic trade at
provincial level. Conclusions are as follows: Firstly, there are obvious regional differences in
ecosystem services footprint. The results show that, the per capita food provision is 1.16 hm’, and
the southern provinces have higher food provision service footprint than the northern, separated
by Qinling Mountains and Huaihe River. It can be seen that the per capita fresh water provision
service footprint is 0.06 hm’, higher in the north and south, but lower in the central region, which
is divided by the 800 mm annual rainfall isoline. And the per capita regulation service is 2.92
hm’ and presents a pattern of higher in the northern and eastern parts, while lower in the central
and western in China. Secondly, spatial mismatch of ecosystem service supply and consumption
is the fundamental cause for ecosystem service footprint flow. Social development and population
growth are the main driving force of the ecosystem services footprint flow. The ecosystem service
footprint supplied from the sparsely populated west and southwest China transport through the
domestic trade to eastern China that could get benefit from the flow and get release of the
ecological pressure. Finally, according to the STIRPAT model, we verify the above three types
of service footprints, which shows that the Kuznets curve does not exist, or the turning point
has not improved yet. Therefore, how to coordinate the relationship between economic
development and ecological conservation is the precondition of sustainable development.
Keywords: ecosystem service footprint; multi-regional input-output (MRIO) model; ecosystem
service flow



