# R W 2 R

o5 30 5 4 1] Vol. 30, No.4
2021 4E7H WORLD REGIONAL STUDIES Jul.,, 2021
WK IEM, g0 HE , 55 . 1996—2015 £F 41 2978 [X AR 45 R G0 AR 45 5 s WA S A8 A0 ffg e 8 L S FRRE 9, 2021, 30(4) ¢

826-838. [CAO Jun,ZHANG Zhengdong, CUI fengyan, et al.Response of ecosystem services to landscape pattern changes in
the New York Bay Area from 1996 to 2015.World Regional Studies,2021,30(4) :826-838.]
DOI: 10.3969/j.issn.1004-9479.2021.04.2020124

1996— 2015 FAAEXESELEREZIT=W
& B2 4K B o jiz

& FBLREM, BN RRELY WML ER K, Gkt
(1. TR IME R F M B Rl 22 2258, )M 5106315 2. [ AR ASHEE ML ACy, 74 5103085 3. FRYITH 1T
FLRIBETHRIE 7T B , TR Y1 5180315 4. Hili K22 KA R &5, ) I 519082)

W OE S RGN SOU RS SR T5 AR A LA T A b 2 | A 2 S S AT B 9T A
B PLELZTE X N 581X, F1 FH 1996—2015 4 + b 78 4k Hods F 807 m fe Buds , R A S R G
A A 2 Al B A F 4R B 2SR B A SR 4 BT S5 51k, 40 BT 1996— 2015 H2 75 X S M A = (1)
B 2 VAU S o8 B PP AL T 8 X AR 3 R GRS B, TR0 2038 X A2 25 R 40 IR 55 R0 se0iA% S
AL B B o &5 W - DAL T [X S5 M0 UMK Sth A g 18 o 3=, A AR A g 5 50 L 20 4 7]
T b TR AR 9 2> 2 10. 94%, 1T A 150 FH b 384 A B 4, 29 25, 91% . @41 4975 X 1996—2015 4[]
ESV & 23D b , 20 4E[A] 39 /b 57. 83 14.7C , 2000—2005 4 [8] T~ BFIRIE K21 1. 69%. B
[X ESV 25 8] 57 J5 1 55 o, AN 7 i [X. ESV 399k I xof 7 (1) =t R P67 5 A7 22 57t o 75 DX A 5 X
2 b RN, 1 AL 00 DA K I B o . X PG ER VA X 2 O IR I AR B A, 1T
YA S DO DL P MBS I 32 . @RR A HLAE , 7 X A 2 2RI T TR S0
GEORE VR s G R TR TS X BN A S RE RS M ERINE. ©ALVEX ESV i
JEE 5 A iR R B (L) (1 25 1) S e PR 4 55, HLVB X ZE B A BT R R I84F N . WIF 70 45 R4 S nt i
TRV XI5 52 5 FH 2R B T A B 5

KBIE: SSRGS ML AR AL X s TR

0 55

425 R 4R % (Ecological Service Values, ESV) /&g AR 2 W H AR E S RS H 3143
R, 2SRRI E TS, AR & A S KRG R D RER LA 78 A O¢ R
{14 L L S R A, R T R A S R B A B T R . BT, B AN T AR R
iR E SR R 78 Cfa T B3 . Costanza 2T 1997 4EE A BR RN FIRHAES R %
IR 55 Th e Kl 43 A R R AN B DA% 44 2 , 1 v S50 E L e kAl B4R T B B AR S &R
g B AL A AR S IR E R 3R B A TR L0 % 7 |80 o BRI TT i 2502 b [ AR AR
b R P R S B — M R PR AR ESV PPN FR bR AR R A 238 X ESV VA T v
AT BRI Z BT FE0 S A 4K 22 H0ATS DA U v b S N B I SR T R Y R R O R ik

%% E #3:2020-03-05;  #&1T B #A:2020-05-20

E€WA: HE AR A TE (41471147)

VEZ R W (1997-), 4, Wi B S04, BF 7805 17 A 5K R 5 AR 248 R S5 7T, E-mail : jun_xht@126. com.
WRESE K IEMR(1968-), T, 1 4o, Bt , E N FHAE R HES R G055 07T, E-mail : zhangzdedu@163. com.

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



4 1 B 45 :1996—2015 AR 2 243 X A 25 AR GE MR 55 X S5 WLAR Jri 22 1 A i i 827

TR T . % BRI T B IR 25 D Re VP4 H ATk A 5 R 5438 36 452 52 (1) ESV VAl 44 &5,
LA DA A 55U SC AR IR 5 AL 5 R sk A S e FH ] o KRS At 9 FH 1 24 &2 IR 32 AT AL
B X E AL

AR, FEA T, 5228 I N 05 30 5 BRI Rl 1 78 e 5 ) T AR o 3 e 5% T 1) —
o, I B MR = 0 2 AR RGURSN Forh B AR bR 3R 1) 3T P O P A Ak AR
SXof 13K AR 47 P g A T I TR RS R 2 — e R B AR S 2 S B IR AR P AR S
IE =T Ilkt/m)\%tfiiﬂﬂ}fﬁﬁ-XA%EEE‘ZHEM%%%RM ENEA TS Wk
Ol [ AR T R AR A R ESV S A IR FT LA B T R, Arowolo™
dof g IR AR 0 2 7815 08 S PPAS L bR F B AR A0 6 ESV IR0 I, B 14 AR 2 7 [
N 4 SR AR 25 22 A0 o FEIE AL AR 38 R GRS B B = A A, 37 S P i
5y A5 P AN [F) RS (A% I 25 Dk 9 L R 5 2R 25 RS IR4 1 23 1R) A O 1 o ST
2 NS AR A VRN B R — D R X3 5 2 7 . FIRERTT AT RS
JIke 55 P e AL 1 BT ﬁ%i&%%})\iiﬂlﬂﬂﬂJZRXJJ%)%'?H%Z%iﬁﬁLﬁ ESV #EAT AH S 43
T, ST 78 X 1R SR SR AE IR A5 528 o SRk A SO = R P 5 R 0 B S 0 A% = 48 2R+
bR R B = 05 TR N AR A 25 R G0 R 55 A AR S50 S Y5 28 AR e 9

1 2975 DX AR SE T TS BT R X AL B S A A i A ILAR IR 55 Ml A A TG
Ji&g , BN B R 28 3 B R DR AR AT FEAE 3 AT T X IR AR A R G IR 55 1 I s AR R
FER AR b, 256 LR B e R 0 B L SOULRS JR) i BORT i R FH R FEE 5 22 07 TR I S5 LA )
AR FLAE S R G0 R S5 B 00 5 R, DA Dy [ P RV X 2 i) R0 K1) 5 i B R 42
BERLE S Rt RS XA SR W Fra R B A A B SR X

1 Wh5E XRS5 Bk R

11 AABX

L7 X AT 39. 51°N~42. 18°N, 71. 86°W~75. 99°W 2 [a] , = [ X 3. 7x10°km?, 1,45 41
ZYRHTTX , AL BETE IS I BT 3 76 N 52 47 56 Je W0 25 BT I 114 35 AN B A 2 Rk ([
Do HLMTEE . mfﬁé[,E@ﬁhﬂjﬁEm@/%,%%ﬁ“ﬁ?%/%Ez_*é”ﬂ’ﬁm ML)
R = Ry N T e AT = S R S G —
Feili, RREN P P K B 820 ~ o e e
1100 2=k, X EH . WX E
%, CLE AL A 32, PR AL m A
R L iy 32310 7 D 5 A il 3 i 0 BV X
Jb 38 Bk Al 209 11, S A2 B B
H2Z—. ALK T 1996 F 55
UK, HAZ 0 € 3E— &
ASERIIREE” , S “ S Hh 5 g, X
RGBS AT R G MER $2m |
UL X (0 BB IR 5 ORERE

AR A

N

an,c
B
;'

ot

60 Km %
6 Bl m)
(RN Fal |

— Mk

e svE ]
& = .

VRN TS X PRI AH SGIBUR R bR, BAER E1 ,HZ’J,%EE{AE
o IR 358 5 B 1) A R S v R Fig.1 Location of New York Bar Area

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



828 JLERE S T N /| S 30 %

1.2 BIERIE

W 78 504 606 A1 297 X (1 E b R B s A8 s AR A . O - R FH 400 - %R R 1996
2000.2005.2010.2015 4 ity A 11 A1) FI Hodfs , K5 T~ B 25 ") (ESAD CCI_LC i H Fr $2 it i 4 Bk
b 7 ol A A A 43 R 2R R 300m , ESA HUHE R 35 A RO 4 2 Hh SR 7 By R R
4t (UN Food and Agriculture Organization”s Land Cover Classification) {F Jy - 3 78 5 1t 43 2%
FrifE . N IASHT 78 22 (- HUR) I BI0IR 43 28 ) <GB/T21010-2007> kR , 45 418 [X SZBR 5 5F 7T
W i 3 B R R o R R PRt L B KR L A P M SRR 7 2 A B
ArcGI1S10. 2 {0 g ) T Ke 7F 521X Kl 43 Sy Lkmx Lkm FE) R4S BT, 2 2785 X S 1t 37727 4
WA BTG, FEGE T IR P - bR P 2R R TAR o B A8 T 5 A AR 28 &R 40 IS5 0 A A0 - H R
T2 22 B FR BT 5 . @DEM %l - R H GDEMV2 [ 3 s FE 30 L 20 9 % 30m, SRk i
T B BE T B 2545 I O B3 2 (R £ 5 °F 6 Chittp < //www. gscloud. cn) .

2 W

21 EBRERSZMEGE
FI AT A2 25 AR G0 55 O (B At B5005 2 B A4 35 1 ORI T/ b 3 4 T AR A 24 R TR 70

RVCEBVERE R Bk . A UK Costanza 257 N3 H 24 5 [K-F72: , Costanza 25 71| F 4 4
B AP R RELHAALBESRERSNE RS (B4 T/hm?)
BTN AE S R SRS 1 Tab.1 Ecosystem service value coefficients of land use type(yuan/hm?a)

M= ) > ESRNES %‘\/\é %?\/\é
MER BHTERREN e PERIR pn TERIR
ARG S T Rl Rl
2014 45 5 2437 T AR 5 Kk — Bt (Cropland) 41753 {2 H1 (Wetland) 1051305

# i (Forestland 40365 7@ % FH i (Urban) 49958
WIBIE(RD . £ERE
4 * RGR i 4 (Grassland) 31245 A b (Unuti-

N fi AN (11,
S A R R R OWaten) 03840 | lized lanc) 0

ESV = > AxVC, (1)
i=1

9T BRAT B 1 5 RS AR A 2 BUN A S R GRS (B K2 57, THE & MRS 10 2E

RGO E IR -

_ Ve
V= SESJ (2

P ESVAER ARG S BHE s A BT IX P A AT SR ki) 20 A3 T A Chm™) s VC, Oy
R 2R k AL T AR S R GRS O R B Gehm®a) sn Dy U TSR RUEOR SV g
B IR A S R GRS U B IR 5 Ve 2 & PR I A2 R GEIR S5 118 5 S BN AR f THT AR
22 THFARESSREHITNER

TN I FR B R 5 PR BT AE — 5 J2 0 S NS S0 B (T RE L L AR KT
X483z AT 1997 43 HH K — P B0 A - R HTRR B2 23 B 77 72, R st ) P R 4 TR
W B AR GE S R AL 2 SE AR Z 2T B IR P R PRS0 8 4 90, IF 0 PR F Fa B (R
2), T tH - R FH AR B2 (9 e ik . LR R FE 45 A fa 8t A U R -

La= iAixCi (3)
=)

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



4 1y HOH 4519962015 4R 21 2938 IX AR A5 R GU MR 55 X S5 LR Jm 7 AL F i 1 829

A, La iy A F2 THFAERESRBMESR
PR S8, ACNE Tab.2 The classification values of land use degree

R I AR S R RAUIS AR OKIRG RIS REURE
K, C Y HHRE ORAIHHbEL AR EMGE O B ERM. WEUER AT

) FR AR B 4> 2% T B 2 FHEF FH A Hh | K I, NTLHH 3@
. HEEmA M SR 1 2 3 :

o5 0 - M

052 25 HE B 11N b MR 2580 T SR B30 A7

23 ERRGERSN AT S 5 B R4

iz H ArcGI1S10. 2 #4455 43 HT ) Getis-OrdG; 8 ZU6HE X 19962015 4 4 & R G ik 551
G AR BEAT ¥ IG5 SR S DR I M 20 M7, 38 FH 25 18] B N o0 M1 7 YRR T ¥4 S 3R IX ek o kA 1
- H R B 2SR L LR I, o B R AR AR 6 ESV R 1) 25 18] S PR AE . A R .

G = EFWij(d“/Eﬁx_ 4

~_ G -E(G))
Z(G))= Var (69 (5)

A, ECGO M Var (G 43l 2 (G B 2= B R U7 22 , Wy N B E . 4 Z(G)>1. 96 I,
TR N ESV AL I B S X 5 24 Z(GD A T 1. 65~1. 96 I 9 ESV IR #4 A X 5 24 Z(GD 4 T-
1. 65~1. 651 H ESV AR EBAIX ;24 Z(GD S T-1. 96~-1. 65 B N ESV k¥4 miIX s 2 Z(G))
<-1. 96 i N ESV ¥ X,
24 SEVIEF/IEHAIEE

SOULAK 5 48 B R85 = B MR 4 SOUAK SR A5 S, S U &5 K 2H RRORN 25 [R) L B o R I
WA JR3 T AR S N A2 A I T2 () 5 0, 2 S5 R SR B 25 R AAE 1) 2B B T B AR R A X
31 22 1 DA B KA B0 A A TR Ja 2, A S AR Bl 2 AR R B e AH DG FR A, T AR -4 4
AR TR SE” = AN T3 THHE RN 6 A 20 : PR FE (PD) P34 BEHLTHI AL (AREA_MND | T
TR 351 5 e 53 T8 4 %5 (FRAC_AMD B Bt 25 45 2 45 £ (COHESIOND 5 WL 73 %1 B2 45 % (DI-
VISION) FI B He 58 42 45 K (AD , 3 ] Fragststs4. 2 45 N 41 29725 XA T3 M ks K, 15 5]
1996 —2015 K I 8] 7> 1) T () 28 A 50 UL Ha 2 LA S & 2R 1R e ML FE gl 51, 4 g 2H 45 SR 8
5578 X 45 1 28 ESV {41 N\ SPSS B 1 , 3 ik WUAR B AH SC A T i S 5 ML R ESV 5 R WA R
R I RO R A
25 ZTHEIBHEXSH

#2 [) [ AH 5% 23 A A7 A0 B 1Y) 22 () 23 AT 2 75 H A SR TR B4 4 R 2 TR) B A O AN R i A
) AH DS 30200 AR SO FH Anselin® i H i X0UAR & 2 () [ AR 9% TR i 4 R < JR i o A
iz FH GeoDa =[] 341 T HL , 3 37 7 B BE 25 B A0 B, SR DT A ZB X MAE S KRGS ME S +
b ) FH R 2 ) DR IR B LA R 2 [B) S i M o 4 Js Moran”s LB £ 11 5 A 20 0h

ZEWH(XVX)(XJ"X)

= == (6)

$*( Zizjwﬁ )

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



830 JLERE S (s = Y /1 S 30 %

Je 2 8] A S HE AR F R 38 Moran”s | et it AT FE & TR AN
(xi-Xx) Zn]wij(xi-i)

= ’:éz

(6 (T, n 2 2% ) B e B, xq A 23 ) 3 7 BT R BRI, (i - 30O 2 35 1> 2% [ B

JG b BRI AR 5 1 S AR F) O 22 5w o 8 T 5 A K AR 42 58 B8 S ) 2 IR AU L R, 5 22 8% =

%Z}(xi-i)zo

3 55T
31 TR ATUEE=EE

b ] 2.4 3 AT i1, 1996—2015 4[] 41 2975 [X 50U LA M b R 1 FH i 3=, Bk b T AR AN o
FRTHAR 0. 4% £ Ay, HLZEAFE I/, o3 B4 A T WA 4838 i) 23 b DA R I 2~ iR — 7 o bt KT
FR53 A V51X 16 30 110 o 2L 7 B2 iy it DL R VA A% ] 176 308 (0411 A 7% Ll X — 75 , 1996 4F [H]
F i EE A 61, 6%, 20 4F H] S0k /b 1191, 20km? 5 2 5 $th K T AR 20 A3 T 3 3 v A AL, K 5
VG 8 A K 41 2 M1 R 0 5 b, 20 45 [A) T AR 7 Bl A 14. 35% 3 N %1 18. 07%. &M 3= B4 A T4l
240 PN T 08 4D A A 3 YT 5 s DA R 7S DXV i S X, L o b AR S 3 S R [, 2005 4R A B 1§
B, 20 4 T AR 3L sk /b 106. 31km? o V45 [X 7K 3 T AR 3 22 g WE 5 3dh VAT BT 75 1L, 9\ 53 41 29 75 [X o
0, 20 4 [ 7K S5 1T AR LR A% 1 K, VR AT M A VRT3 bR 4R ey, 3 2015 4 K 8T B3 0 1. 36% .
V5 X 96 1 T AR D3 A 2L , 20 4 L /D 72, 10km?, A8 Ak I 2 A 10. 94%, T B A T K B
B U DL T DX R 8 A U IR X, B3 0 AN AL g D A

(D

REUEVEPE LS i)

piae [ i
I sk e
i3 Rl i
| B AR

B2 1996—2015 FANERX i F) AR E
Fig.2 Land use types of New York Bay Area from 1996 to 2015
3.2 EBRGERSNMERZTTHIESH
H1 1% 3.3 4 AT 1, 1996—2015 4 A 217 [X [f) ESV M (H 2 2218 N B (1 %, 20 4F 7] 3L ik
/b1 57. 8344.7C,2000—2005 4 [A] T [ FERL R , 209 1. 69% . 5 [X ESV i X £ /Al £E
T8 DX R U LR DA B b DX, 3Bk v ) 8 PR DK A 7R B e R DA % B B M L VA 4

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



4 1 B 45 :1996—2015 AR 2 243 X A 25 AR GE MR 55 X S5 WLAR Jri 22 1 A i i 831

F3 1996—2015 FALNEX Tt F AEMRTHE
Tab.3 Land use area change of New York Bar Area from 1996 to 2015
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Fig.3 The spatial distribution of ecosystem service value in New York Bar Area from 1996 to 2015
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R4 1996—2015 FANTR ZEK ESV BU AR THKE
Tab.4 The contribution rate and changes of ESV in land use types of New York Bar Area from 1996 to 2015
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Fig.4 Superimposed analysis map of New York Bay Area
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Tab.5 Correlation index between ESV and landscape pattern index

LV X PD AREA_MN  FRAC_AM  COHESION DIVISION Al
ESV M H 0.427 0.757" 0.611" 0.525” -0.725™ 0.590™
b 0.947" 0.975" 0.941 0.963" c 0.962"
e -0.986™ 0.995™ 0.886" 0.907 -0.908" 0.76
i -0.917 0.953 0.934 0.975" -0.981" 0.965™
K3 -0.931" 0.976™ 0.858 0.879" -0.819 0.944
B 0.974" 0.943 0.994" 0.972" c 0.242
AW 0.735 -0.029 0.928" 0.869 -0.947 -0.031

TE: 1) * %350 3R/R7E0.05 F10.01 K- 355 2) ¢ RaREETH, B A —AVE R A

®6 1996—2015 FANER BRERLBBIR L
Tab.6 The proportion of plaques of each cluster type in New York Bay Area from 1996 to 2015

Ay Not Sigenificant ~ High-High ~ Low-Low Low-High  High-Low 4=/ Moran’l
1996 4 9.19% 3.59% 63.11% 19.52% 4.59% 0.081
2000 &= 9.30% 3.71% 62.04% 20.48% 4.47% 0.084
2005 4= 9.10% 3.74% 61.51% 21.41% 4.25% 0.086
20104 8.80% 3.77% 60.78% 22.45% 4.21% 0.087
20154 8.72% 3.81% 60.11% 23.21% 4.15% 0.087

BN =E v A v 0 v A

FH P 5 119 25 ) A7 J=y mT L, 41 2978 X AR SRR T B B oy e 8 i il i v . Hobsi-i
B F B A TRV R 5 D6 BEIE AR M 20N B = M AR, K B i
R D BT A, 2 BT B M SR K YR A b X, 20 4R 1A BB A B R R AR
AR  AF R A 5 X AR A AS K, AR BN [l A6 sk a3 “ e -(IRER IR " K il o )iz H
T, o3 A T AL L3 DX AL 78 R R 5 U e B PR A, R LR R, 2 A T
TATAL W8 V17 e ) X AR A B RO T AR 43 A 76 75 X A0 DA B2 16 s b X, 3807 435 76 ) g
BP0 S A7, 32 B bch DA R S b () 78 55 3 DX, BB 5 bL R AR R AR Y AR AR R R
T2 EL A AETE XA B DL S 2R H i X, L0 A AR AR 2 R FH i ) 20 A R AE S R e, HL
20 4 [F] 5[] A7 5K R R 95, KR BE vk 18, 87%
4 Hiphihe

KILRGIRV T 1996—2015 4F 41 29785 X 5 A& /) 5 A 25 R G0 iR 55 O 15 1A ) 2 8 A8 R
A, I8 FH BN A3 B2 AH S 23 B A0 £ 2% ] [ AH SGVE I T8 X 5OUAE R ATAE TS R G
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(D1996—2015 4[] , 21 £725 X 5 U0 LAAKH AN 2 4 P 3t oA 32 o BFHb WA b A0 35 3 T AR 350
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Fig.5 Spatial distribution of clustering degree in New York Bay Area from 1996 to 2015
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Response of ecosystem services to landscape pattern
changes in the New York Bay Area from 1996 to 2015

CAO Jun!, ZHANG Zhengdong*, CUI fengyan', CHEN Sonja’,

YANG Yang?, KUANG Tengfei’, CHEN Yuchan*
(1. School of Geography,South China Normal University, Guangzhou 510631,China; 2. Guangdong Ecological
Environment Monitoring Center, Guangzhou 510308, China; 3. Shenzhen Urban Planning and Design Institute,
Shenzhen 518031, China; 4. School of Atmospheric Science, Sun Yat-sen University, Guangzhou 519082,China)

Abstract: The response of ecosystem service values to the evolution of landscape pattern has
become a hot topic in the fields of geography and ecology. Based on the digital elevation data
and land cover data in the New York Bay Area from 1996 to 2015, this paper analyzed the tempo-
ral and spatial evolution law of the bay area landscape pattern from 1996 to 2015, quantitatively
evaluated the ecosystem service value of the bay area, and discussed the response of ecosystem
service values to landscape pattern change by using the methods of ecosystem service value
equivalent estimation, landscape pattern index and spatial autocorrelation analysis. The results
show that: O The landscape of the New York Bay area is dominated by forest and construction,
and its overall change is relatively weak. The wetland area decreased by approximately 10. 94%
in 20 years, and the construction land increased by approximately 25.91%. @ From 1996 to
2015, the ESV in the New York Bay area decreased gradually, with a total decrease of 5. 783 bil-
lion yuan in 20 years, and a rapid decrease of about 1. 69% between 2000 and 2005. 3 The spa-
tial heterogeneity of ESV in the Bay Area is strong, and the land-use transfer corresponding to
the increase and decrease of ESV in different regions varies. The hotspots in the southern part of
the Bay Area tend to increase in wetlands, while the northern part is dominated by waters and
grasslands. The cold spot areas in the west of the Bay Area are mostly wetland to forest, while
the central cold spot areas are dominated by increased construction. @) Except for the construc-
tion land, the less human intervention, the higher landscape integration and aggregation, the
more conducive to enhance the overall ecosystem service value of the bay area. ® The spatial
correlation between ESV intensity and land use (LA) is weak, and the eco-environmental quality
of New York Bay area is declining year by year. The results of the study are expected to be of
reference to the study of improving the utilization of environmental resources in the world-class
Greater Bay Area.

Key words: ecosystem services values; Landscape pattern; New York Bay Area; land use
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