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iE, AEBRGMSF 512 FE I Costanza Z: 30 4319 17 288, B IE A4S 4 >—Z 26 A1
BEZGIR S5 . WTIRSS . SRS RSCARRSs , 9 IRA kA L Bl
AP RN RN KSR . dERR R 2R ORI e A
W, e EAE S RGNS IME A DCHFR A T — B s B

MWERRZ R GRS RGN E A, R A AR BRER ZE R G P R
RISoMAR Y THEAEBRGE SR (Millennium Ecosystem Assessment, MA) Hi4g
t 19 TH20 50 AEAR LK A b A FH /78 9l 722 Ak S 3t b A 25 3R 58 ik 55 A0 (8722 A A i S8 17 3K
™, MR R AR AL o AR DR IR . AR 2R AR S R G R 7S (B] oA R s
e XS AE AR RS DR, DMERF R FEAE T FA S RGNS U B0 R F w2k iy
TR N ER N2 v = 9.0l i L A s R oY 91 AR 9 O w7 S A S S A BN
G2 [ AR EAE O R BEFEN, i DLR AT - A FH AR Ak 2 v 45 b 2 22 [) R 5 4
HoRAERRGEIIREZERIAI ST . Iy — 5 T F 2 AR Th T X — 2R R AR R R G DI e () i
5%, WAKYE B —E R R GRS METEAN 45 XS K L ARFFRE IS AW 2R -
Bl & PS5 A TIPS AR G, (HRIRDA X TARRGIRS OF ER R G+
REMIZR B, A —SfF s ML S M &, IR SEFHE T ER RSN S
PHE AR B2 P [ P AMIT S 3 DA R R AR AL DA S dt S5 i R R X AES R
Gy e E R, SRR AT B 58 DA SRR 1 AR B R A SR ARG S A S R S T
WRERE . LITEWESE Hh2e 8T 35 292 F Mansfield 42 H A0 S50 22 806 A S I B8 SRR MR A 7
SRR, AT 2B AR T 28 SURSURR A R EIOR I B 4 M R AR AR X AR 28 RGeS I (i A2 1
R B AR RS, AT E MR RS R G XA UEARRT . ASEIE SR
b FH i PO B BB o BAEAS R GRS I (LR - 1 25 3l 28 B ) U M R e A
A BRI R GRS IR A Y T R A L o B — 2R A 2 R G R S5 R A
FERENE R 2 b 7 ARG XA S R G R S S5t T renysem . AR R G5 R
JEMS, AR BN AEUERS g g™, BEREN 5
BAURUBE RN I R A S, AR A ST R A b X A S R G R S5 I (BB A9 A DG
iff5% .

ARICHET 19954F | 2005 4F 1 2015 4F 4 1) 1/ 9l A B LA K A= S R G IR S50
DAY, X YT i b X B A 2 R G R 55 U (B 28 4 SRR A TN B, I A+l
FIHAZS R G55 (8 DT aR B AR 28 R G0 RS B UMD B i, PR VT H i b X A
BRGNS X L oA FH AR LR o ma o7 LSO A T 9, DA VT i i X A 2
IRBE ORI 2 22 B4k ) AR S A A BBOR SRR A 5 4

1 5k SRR

1.1 FARXER

KT XA FE W 4 . B4 . T4 =4 (108°21'~118°28'E, 24°29'~33°20'
N, AT T F S b DX W Al 25 [ R s i e ZE A B o (T 1) o YT e s IX
WRME S, DIy F, BIb Wi =AM, Waamids), RERe, Fil
ZRUN, BEFREZW, & RET, Wi, AR, M A g AU,
AERATE . EpiEdl, SR, KRIDKRERBEEN, % sk B, Wk
. WL DRI DL M 2 55 i as BE A 1 T 58 2 25 & ARSIl B iR . B il
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B KT H X X A7 P
Fig. 1 The location of the Middle Yangtze River region

W S R VT 28 BT 45 [ 8 R M AR D S, RV I - IX 28 5 R SR K- KR AR 7, A
T W RS R VTR B P R R i B R e R T R 2 — o A5 8 B 2000 4 Y
19.38 : 42.99 = 37.63 % Ky 2015 4E (%) 11.19 : 46.19 : 42.62, A 3 GDP H 2000 4F 1
6003.90 JCIE ANF] 2015 4F14 43706.67 7T, {HAHIKT 2015 442 [E A\ ¥ GDP 49868.757C, %
PURNR VU R 75 5 B XA SR AE TR UL X . FEPRs 3k fk . ToalkAb LR 8 35 1)
XL A # T 52 R, 1995-2015 4F[AH VT H i X 4 A F & AR TR Z0 G R, i
TR TN T 6826.71 km?, #FH i AL /> T 5841.55 km?®, ARHE T AL D T 2295.84 km?,
T AR T 1334.74 k', MR FHARfOXT A S R GerE A T E L, RS TT
XA SRR X, SR T i XA SR AR PR R 248 T MR R AR SRR At
ST IR R SR R S
1.2 ##EFRIR

A PR R IR T 1995 4F . 2005 4EF1 2015 445 HA Landsat TM/ETM 3% J852 14 15
BlE, ZSEHER R 30 mx30 m. S MR SR A S R GRS M S 28R R, AL
MR FHIETIR 50 R 7 A — G R . AR BRSO BEHb . TIRIIA AN
AFFHHS . HEH BRI T 1996-2016 00104 . I & RIVLIU A S 4RsE,
BEMAEEHERIET 2016 4F (hEAG™ MM A AELE) S5t 9ert, DEM BRI T
ERABE AL (5 B b B2 [0 8dE = F 5 (http:/www.gscloud.cn), #51TECHIC
PIATICAR S . SR IE I . AR R B AN A5 Al b B B B ok ) O Al A B
12 400 T HHEFE  (hitp:/ngee.sbsm.gov.cn/) .
1.3 ARFE
1.3.1 BRGNS EI5E

1E Costanza 2P HH A B R GRS MEFEIS R LRt I, 25610 & &R 45 b
FE PRGOS A S REM S E R (K1), WERKITHiE XA S REM SN
(EIEERTRL, 1 AR A S R GRS IME Y i N 1 hm® R AP IR i 4
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VA ER 177, 485G DXy T AR ™ i MR A%, TR A S RS R
S YRR T 21483570/ (hm* - a), HHEARINT

n

ESV=Y (LUC,*x VC) (1)
3 (LUC,x 1C)
AESV=" (2)
Y LUC,
_ AESV,-AESV, .
C_—AESV,, x 100% (3)

Xy ESVRABRGMSNE (GT); AESVZHIGEBRGRSE (GT/hm?®), AES-
Vi MUAESV o2 1 Fl 2 Bf M A S R GRS (GT/hm’) 5 LUCZRAE - MR 28§ /9 1
L (hm'); VCRERTHAAER i AESRERSMEREOT (hm’ - a); CEMBIESR
GRS IMEARALHR (%) 5 n I R R R

F1 2007 EHEESRERVNARESRERENELS
Table 1 Equivalent value per unit area of ecosystem services in China in 2007 / hm’+a

— I e S i FHl Bt T T ASTA A I Hb
P25 55 I-3/ENia 0.33 0.43 1.00 0.36 0.53 0.02

JEA LR 2.98 0.36 0.39 0.24 0.35 0.04
PR 55 SRS 432 1.50 0.72 241 0.51 0.06

ST 4.07 1.56 0.97 13.55 2.06 0.13

IR 4.09 1.52 0.77 13.44 18.77 0.07

P27 LISE 1.72 1.32 1.39 14.40 14.85 0.26
SCHENR 55 (S ine: 4.02 2.24 1.47 1.99 0.41 0.17

YR e 2R 4.51 1.87 1.02 3.69 3.43 0.40
SCABHRSS P L= 5 2.08 0.87 0.17 4.69 4.44 0.24

At 28.12 11.67 7.90 54.77 4535 1.39

VE: 9 1R T CHR9).

1.3.2 MM A A= 25 DT RREE
R AR A A8 A 25 AR G 55 O (ELTTBREE S i 1 28 o A PR e Ak oA j 26 - A
A R A S R GRS AR, AP

(vc,-ve)xLuc,,
x 100% (4)

EL ;=——
Y Y I(C,~VC)* LUC, ]

i=1 j=1

A EL e A AR X A 28 R G 55 (B ST 5 VG G o3 3 2 - R
B A S R GRS I (H S B R AG LUC I W5V a] i 288 -+ MR FH S HR e g j 286 - H A
PRI AR
1.3.3 A RGNS (i U oA

FIA LT 00 i 3 B A5 R A I 32 bl M A A X A 25 R GE IR 55 M (L B R R R
A BRGNS M E BT DL SCHAES RGMR S ME RS TR LR G o S
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P!>, Horp A R 25 2 28T 2500 5 1 - i ) 722 Ak ity ask 72 AN 2 - A A2 Ak
BIZE S, THAE G FELE ArcGIS 10.3 (Arc Toolbox / Analysis Tools / Overlay / Intersect) H
PR, SRJE{dH Excel (Pivot-Table) AbFRASE| A HLZEG oA, AT .

_|(ESV, - ESV.)JESV, | 1 0
ST 0D X 100% (5)
YALuc,
wun="— |« Lx100% (6)
23 LUC,

Ao STRAS RGRSS M (EXT + A A AL I BBURREE S8 80 ESV. M ESV, 435352 ¢1 Fl 2
S RGRS B ILUD &R FHZE G LUCARER R FHZE A i i A
ALUC, ;2 11 ) 2 W 1a] i #1254 g j Hb S THIFR

2 R

2.1 KTt R ESRERSNERE SR

RPEL (1) At (2) BMIEELER, L BRI A X A 2 RS U RE AR AL,
JodE s (F2) . MBFEIRBER, 19954F 2005 4512015 A YT Hr it X s 35 A= 2
RG RS89 2 46244.29 76/hm? . 46484.08 JG/hm? F1146249.25 J6/hm?, 2005 4EK YT
W X AE S RS fe A Aok, 5 T 1989 4F St (1K VT b IR o ph ik 2 ik T 7%
SELRALII H XH YT P X A S R GG EZAEH . 19954F . 2005 4 F12015 4FAEAS
R F RGE TR SCH T DI Re =, 4308 4245.19447G . 4314.23 /270 H14308.2214
JG, [FREAL TSR MG BRI A B R G F IR BLA A TR R = L AR . dEfeE
Yy FEE RS 2= ST e . B A DI MELE T A F R G Rk, 19954F, 2005
AEF2015 4543918 660.00 4270 . 658.184ZIGHF1647.30427C, [RIFEAL T HEL: AR A A7 14
FrE3EThaE. WS EIRERE, KILH X M3 4 38 R GRS U (B 45 ] Z0 A Ao
FasE, MRS RGENRSS (A e (B DX 35220041 T 1048 V0 5 A% A% LA R 4 7 9 1 5 e
. Wi R A RIS, YT VE AR R 1 LA S YT VG A R 4 Z [l B 5 105 IR X 325
A3 TR /0 BE I8 1 S AT 2 18 S S b X D R = o A0 3 T e M X, kA
BRGMRS Mt BT BB AR DL X, Sl A X A A eV TLX 1l
Fre g i X T HOR SR PE AR PG 2805 ROZ IR HLIX, sCly& e, ARG, SRS
SIARXTEE S5 5 30T R A B I J i B X R VT e b X A 2 22 5% R R RN I 42 SRl
X, BN Sh™ E R T XA S R S k.

WP (3) 4558, NHAEBRGEMSMEZMKEE (K3), 1995-2005 4 A Hy
HEBRGRS A WS 0 B X EZ AR PE 1L X DL R HX, 2005-2015 4F:[H]
Hiu 241 A 2 FR G0 A 55 0 1 S 3 14 I ) DX B B SR PG 1L RO, AR RS DI RERRAIR
DX e, = AR v Rk T i 3 L DX S B 2 T BT R B EL X, 1995-2015 4F (] 3 A 25
RGNS MERRICIR AL T 10% M B X2 R 0, FEEP TR, KV M8
LT BB AT LXK, BRI BE AR 1%~10% 2 [8] (2 X F B30 i g 2“2k
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BEI451(F7 70/hm?)

B (U7 76/hm?) B #1057 7t/hm?)
= 0~1.50 = 2.51~3.50 = 0~1.50 = 2.51~3.50 = 0~1.50 = 2.51~3.50
= 1.51~2.50 == 3.51~4.50 = 1.51~2.50 == 3.51~4.50 = 1.51~2.50 == 3.51~4.50
m 4.51~5.50 wm>551 - 4.51~550 wm=>551 m 4.5]1~5.50 w==>551

P12 1995-2015 A VL it DX A5 4R 25 R G R 550 (.23 16 53
Fig. 2 Spatial distribution of 4ESV in the Middle Yangtze River region in 1995-2015
c. 1995-20154¢

a. 1995-20054F b. 2005-20154F
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Fig. 3 Spatial distribution of the change rate of AESV in the Middle Yangtze River region in 1995-2015

AR oA, FEOEAAIERIL T AN R L. 5k MBS L TR AU
LT ELIX, Al X IR HO 0, JF SR “PIRE =20 (925 Rl RHIE
2.2 KITHiEH X 4 R GRS MMERT T it F) 24 AN 52

19954 2005 4F- 1 2015 4F 4 YT H it b X A= 25 R G55 (B 4331 R 26112.82 42T
26248.2312ICH126115.60127C ($£2), 18 1995-2005 4F i) K 7T /it X Ak 25 R SE IR 551
A BB, B 0 10 451814 FTRRAR . MRt K 7T rh it IX A 25 2R 48 IR 55 1 (8 o ik 2
ferm, RE75%LL 1, FERESE A DR EE ARG R i X A S R G
55 B A STHREEE 1%L F A VT A i X A 25 2R Ge i 45 (%) o ik e
ik HHAIAE S SEES RGNS, R ES5IRASRERERN UGS . N
TR R 1 1R AR A A R O i 2, A SUIRIES (4) B (5R3),
1995-2015 45 (I B i S Mkl X kA= 28 R A D Re el 1) 2R, IR FHAMRBCRXTFK
VL X A S RS DI RECGE B T EHEAE ], DTBREE R T 40% ., HRBF L A i) it i)
RIS RG DRttt s i s — D EER A, ST T 20%, SR
2 R G RE AL R 4 AR 2 s RS AL PR ROt 3, SBOMTIF e KIS E S R E0E Mk
B FEZEEA, 7E 1995-2005 4 F12005-2015 41 [RI MRk Sk ) X s A4E 28 R e Dy g Ak ot
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R2 19952015 FRIT X E MM ERESRERSMERTEHE
Table 2 ESV and contribution rate of various land-use types in the Middle Yangtze River region in 1995-2015
19954EESV 1995 4E k% 20054EESV 2005 4E BTikR 201542 ESV 2015 4E TR

et /% et /% et /%
1 2987.62 11.44 2964.14 11.29 2888.47 11.06
2 19947.25 76.39 20013.48 76.25 19808.60 75.85
3 549.57 2.10 507.47 1.93 516.09 1.98
4 1995.15 7.64 2197.42 8.37 2172.91 8.32
6 0.28 0.00 0.23 0.00 0.29 0.00
7 632.94 2.42 565.48 2.15 729.24 2.79
At 26112.82 100 26248.23 100 26115.60 100

T H 1=7 3t . ARat . Rt STRINA . AN  FRERHEIL 7R 2E, TR,

®3 19952015 FT B X L F RN ESRERSNMERTHE

Table 3 Contribution rate of land use and land cover change to £S5V in the Middle Yangtze River region in 1995-2015

1995-2005 4F 2005-20154F 1995-20154F
B AT ESVARERE  SUVE IR ESVARKE:  SUBUE MO ESVARER:  suikE
AR Mot Y RRARISR /it 1% AR H Mot 1%
AR 12 3139 4212 12 31620 43.00 12 23716 3334
G 14 205.61 2613 14 177.23 24.10 1—4 23464 32.99
ke, 87.21 11.08 32 5334 7.25 17 65.52 9.21
17 54.091 6.87 17 43.11 5.86 32 64.14 9.02
51 26.76 340 47 4191 5.70 47 33.75 4.75
&t 70506 89.60 & 631.80 8593 L 63522 89.30
AR 21 -331.93 5095  2—1  -33622 3874 21 25657 3621
GNE 40 -10347 1588 255 -131.79  15.18 25 -143.53 2026
B, ~34.90 536 41 -12274 1414 15 8488 1198
23 -31.98 491 15 ~85.30 9.83 41 -79.94 1128
25 3127 480 293 7636 8.80 23 3261 4.60
At -533.55 81.90 Hit -752.41 86.69 At -597.53 84.34

T 12 RRBRO bk, HARRAD LI A

BRR AT HA S T 50.95%F1 38.74% ,  FEliHI xS FH 2 1995-2005 4F ) A= 25 R GL Uh iR AL i 55—
R, WA R AR T XA S R GRS R TTER T 15.88%, 2005-
2015 AFEEBT R 5 FH A XA S R S 55 M E R REAIR DTik 1 15.18% . 1995-2015 4
KIThish X A S R GRS ME AR B, FERE T ARG RS M Er3E
FRRARX P FP R AAE R I &4, 17— A BTN, KV X A 25 R G iR 55 i
{ELRMA DR R RS, (R FAEWRE KIS R E YR £k
2.3 KiLehifitt X £ S RS RS M ESRES

WHER (6) 43745 H 1995-2005 4F 1 2005-2015 4 [6] 4 7T H it i X+ 3b 1) FH 25
HOAE, Sia (5) B E R i X A S R GRS e O R R RIA S R G T
TREXT = MR FHEZE G sh S BE AU o 38 R GRS D RE S5 1T D et 1R 28 &
B2 A AU A5 18] A A FL A MRS R AR 0 S, ELEVR T DR B RO X | AT A
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X R, KRR B SRR i B X A K RSl A IR R X, S R GRS
RE M AT R A FIREMBURIER A . Rt DX e X AR R R B RE A 5 52 5+ 1
FIATE SR, BRSNS R G T IREXT T+ R 36 sh Uk 25 18] o i A fr 22
Sl WFSE IR T P it X A 25 R G T RE LA S S A . K SO . IR AL AR AL 55
25O A RS RGRSS T HIREXT - b A FH TG ShBBURMEA BTREAIG,  UEBH MR S shxt A=
BRGIREFX 4 FPAE R RGP RERISE R FEZ WS ; WA MR . AUk
P RIEORRE AR A W 2 R R A S R G DR X bR I S U AT B
Vi - R S X S AR S R G FUIRETH0A FIrdios . K VT AR i b IX A O oo e o 22
FIARE 77X, TENRPHBRY, IEAES KRG YL RE RSt Jhimif
A4y B M A i X2 v B B A K PR SR X, 7 B e s ) D R gy i
AP X S A AR T, AR, ISRk H AR, R AR ThAE . TR
7 B i LR 3 4 2 At 18 i i T R X e A ) R E R A T R U, S
Y 2R E DI RE MU E R W N . Bk, 1995-2005 411 2005-2015 45 [A] K 7T H i
XA 7S R GRS M B BUEME S 3100 0.18%A110.15% (Kl da, [K4b), EMAETE 1995-2005
AFF12005-2015 4F P~ B B oA FH 25 G sh A RN 1%, 30 2 S BRI i X A
BRGMRS M E IS 0.18%F10.15% . 1995-2015 AF [AJARF AF 77 D) RE Ak 258U 4 v il B
X FEZEPIES PG, BJE 10 55 R 20 A il X (Bl4e, E4d). JEH R
AT R AR T D) BERUR M 2 (B A A A — 3, S PRI G b DX R R AR 7 R AR
PRI K P FP T T T - R S Sh U R (18] 4e~814h) . 1995-2005 4 F112005-2015
AR YT i b DX AT D BE RS P REAIR, 7300100 0.06%F1 0.01% , ~F i i IX D)
LRI AR AR vl DX AR T D RE U P B A X (B 4iL El4§) . KSCM
T RE HUBAE A B RN, T D DX R S 3 T % 1 8 DX SR R v T At b
X (El4k, K41), 1995-2005 451 2005-2015 4F [l {545 3 D e T o A FH 3 shigudort
M 0.03%3E 5] 0.30%, = HuFI G Shx) T 3D RE R MO 25, Bt RE s b
A B RS BERK - R DIRE B UIAH DG, RITH b IX L R EIN A, K L EE
DIt E . 1995-2005 4F-F1 2005-2015 A [A]4 71 H e s DX A3t 56 274 oM I RE sk 43
B4 0.83%10.24% , I K S 100 1 DX A A G sloet = B (16 58 27 oW T BB 2 i K
(Kl4s. El4t),

3 ZhgHihe

ETEBRGEWS M EIISHIFAESS, ARSOFHE I liE X A S R GRS I EHE T
DUEE , SR FH A iR AR Al A4 25 Bk B A A A UMD B i, WP YT Hp e e X )
ALt B M S AR A B | AR S R GRS IME B S TR AR E , IF HArir T KU
H X A= 25 R GRS M (L AUE M A T 2s AR AE . S52R IR

(1) 1995 4F | 2005 4F F1 2015 4F K 71 0 i 0 IX 2B 25 & 48 MR 45 0 (8 40 5 R
26112.82147C . 26248.234ZTCH126115.60427C, Hit4 A 25 2 48 iR 55 M (AR X 3= B0 A
FEVLDCE D 760 PH S SRR B 7 T, LR A T A i 31 B DX R B 2 ) A8 3 3 T
LR IX M 2 R GE R S5 (B e L X 2 A7 e i AL AL 3 A K 53] L 0] 0 P 5 1) AR
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RGN RERURNE 2B e AU
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Fig. 4 Spatial distribution of ESV sensitivity in the Middle Yangtze River region in 1995-2015
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Lr . RG4S PE R Y L R S A R . VTS A Ak L A R TG A R R R =2 1)
B LA ILIX

(2) ARHFIHE T i X A 25 R G AR 55 (B DT sk e R 2 T 80% LA b, AKRAFIH
AR S ST eI o YT X A A R G T RE O Y B R IR B AR, BRHEE
RHIT DX I 285 2R G R S5 U B TN STk B R T 40% , JLUCHE G S imT e i ko DX s A
BRGNS I TTRRE L T 20%., KT iiih X A= 45 R G Th Ak i) = 2R N 2
BT, 7E 1995-2005 45 F1 2005-2015 4F [A] Mt A AR e T DXl A= 28 R 40 Ml 55 (LR
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Spatial heterogeneity and sensitivity analysis of ecosystem services
value in the Middle Yangtze River region

CHEN Wan-xu'”, LI Jiang-feng"?, ZHU Li-jun"’
(1. School of Public Administration, China University of Geosciences, Wuhan 430074, China;
2. Key Laboratory of Legal Assessment Project, Ministry of Land and Resources, Wuhan 430074, China)

Abstract: The continuous degradation of ecosystem services is a common challenge facing
human-beings, and it is the focus of global sustainable development research. The ecological
environmental protection in the Middle Yangtze River region is of great significance to the
construction of ecological security pattern in China. In order to deeply analyze the interference
degree of land use activities to ecosystem services value (ESV) in the Middle Yangtze River
region, it is necessary to evaluate the spatial-temporal distribution of £SV and the sensitivity of
ecosystem services to land use change in the study region. Based on the evaluation results of
ESV in the Middle Yangtze River region, this paper constructed the ecological contribution
model of land use change and ecosystem services sensitivity model. The results showed that:
(1) The average ecosystem service value (AESV) in this region in the years of 1995, 2005 and
2015 was 46244.29 yuan/hm’, 46484.08 yuan/hm’, and 46249.254 yuan/hm’, respectively, and
the study region experienced a "first increase and then decrease" change process. The counties
with higher AESV were mainly located in the mountainous areas; plain areas, urban
agglomeration areas, Wuhan, Changsha, and Nanchang, and major traffic routes tended to have
lower AESV; the ESV change rate presented a spatial pattern of "two horizontal and three
vertical" distribution. (2) The conversion of cultivated land to forest land and cultivated land to
water areas during 1995-2015 were the key factors for the improvement of regional ESV, and
their ecological contribution degrees were 33.34% and 32.99%, respectively; forest land converted
to cultivated land, forest land converted to construction land and cultivated land converted to
construction land were important causes that induced the deterioration of the regional ecological
environmental quality, and their ecological contribution degrees were 36.21%, 20.26% and 11.98%,
respectively. (3) The ecosystem services sensitivity areas were mainly distributed in areas with
frequent human activities, 1% increase in the integrated land use dynamics would result in 0.18%
and 0.15% fluctuation in £SV in the Middle Yangtze River region during the periods of 1995-
2005 and 2005-2015, respectively; the ecological sensitivity of food production, raw material
production, gas regulation, soil conservation and maintenance of biological diversity increased,
and the sensitivity of other ecosystem function gradually weakened during the two study periods.
The results of this study can provide scientific implications for the ecological environmental
protection and the continuous supply of various sub-functions of the ecosystem services in the
Middle Yangtze River region.

Keywords: ecosystem services value; spatial heterogeneity; sensitivity; Middle Yangtze River

region



