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BE AARXAEARCELTINHE, F40 5L A EIZHATENKIORMET DA
ERFFEHEL LR, AR AHEL M FERCP26, RCP6.0 f1 RCP8.5)T K T 1 A1 i 1 &
VEAFRABBEWNBEEYHIHATT 0N NESTHE, ENBEENRESZREYE AN ETHE
TR RETOE Y AR RS EETNERR, 2015-2050 £, KL O fmE i 0@ £ A RS
AT B E SRR R A T PR 1K, BT RCP2.6 8 TR EAKTFZE, RCPE.O HHE k=,
RCP8.5 1§ & & Ko PN I B RATFH b B %7 RCP26 F R TEANY “B-K-—57" WL
%, A RCPEO R TEIE “K—g—K" WE#E%E; ZARCPSSFRETH AT NS HER, ®HH
E “B-R-mT WERAES, KIoE “R-F-K" WEr#EY, FLL 2050 il A A R G
KFER “REORAT, BATH RCP26 1§ & T H# FKT% T RCP6.0 fn RCP85 fF#: KiLH
RCP2.6 1 & Tty & 7 {5 % 0.61, 7 RCP6.0 fn RCP8.5 1% & T & B i #1889 1.9 £ F7 1.8 1% ;

# 9 0 RCP2.6 1 & Tt f# 7 18 4 5] £ RCP6.0 #2 RCP8.5 1§ &t 2.8 ffn 2.2 1%,
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hESRE S031.1 XX#EtkRINEE A

ORI AR RS R G, IR 2, JEA
PORLE R AR AR 90 RSN T 41,

Xl AR 7 AT AR (PRI AR, 1995; AR 4F,

2005; FEAE, 2006) . [RIEF, ] A Ay i Bl 52 T A G
DRI, A ] P Al A 22 A5 I AR DX (= A
%, 2004; BhfA=%F, 2005; HRFEIHAE, 2011; Jin et al,
2013; Lercari et al, 2015; Selleslagh et al, 2015; Pasguaud
et al, 2015; Feyrer et al, 2016), #5 & Tl G IRECE AR
(R FAE, 2004; M, 2009; Arévalo-Frias et al,
2015; Strydom, 2015). #F#&4hith (4 WAL %, 2009;
Vasconcelos et al, 2015) | % fh S 2 BEE (2 i Ak 45,

KiTw; #Mu; AARGERE;, ABETNHER
XEHS 2095-9869(2017)02-0001-07

2007; 251 7545, 2013; Shan et al, 2013; Samedy et al,
2015; FIMIG R AE, 2015) K Ho e K 2 45 (G 5 5, 1997;
Obaza et al, 2015), 5T 4= 25 R 4 iUfE R EMN t 5 |
BTz O (M E e AF, 2007, JE R B A, 2011;
Sheaves et al, 2012; Dai et al, 2013; Ramos et al, 2012,
2015; Whitfield et al, 2015), XM FEILTEAH
BN GE R, 12 FIA G G i AL R AE S R S
fat IR AT 434, AE O T [R) S AR AR 1 o) O
T A 2 7R G008 T A R W AT I i R ARG, Rk
HETE 2540 B A= Wit o3 A AR AR B R & R AT 1 AR R R
57 i B 14 E BN - (Sheaves et al, 2012), K, ASHIFSYE
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iz H 2 WK @ 25 & 1F i 85 7 (Grey  Comprehensive
Evauation Model) , %% & s 2 A4 W) A i o = A Al
(Dynamic Bioclimate Envelope Model) i i) A [\] < 1
AF AR S VT RN B ] 1 £7 28 B8 U 2 B 4 Y A
ARG, WAl 1A [a] S A2 AR SOV 1 R B
ol A= 25 R GRS AERZ I, DU R S AR b 5
T 3 v YR A I N A R AR AR 2 A

1 WS
1.1 HIESRIR

ol A S RGP, BRI R IR T K
YL (BAFE LIRS, 2016) FIEn] 11 (R & B ) Kk el a2
DEUR ERG R TAE, AR AR R IR T 22 E E K
TR B R (NOAA) HiER 47 B I 1A Bl g 2 5206 %
(Geophysical Fluid Dynamics Laboratory, GFDL)#2/t
B A [\ M AR AR 1S T B9 BN E (http:/datal.
gfdl.noaa.gov/) , 1% Al M (E 2 Al A 155X b1 HJ 56 LBy
BL(CMIPS) B — R Bk LU Bl g 2, %
35 pH . R . OHLA . IEYEREIRER | FRUEAE )
U . AR FERIE . DL 2015-2050 4F 36 4L
PEAe KO LR A PN BT T 4017

12 BIVESRERERTEMNERER

121 #FMhfErreyikdt M5 2 R o3 B ik I P
Kool A= 25 R G AdFEAE I BARZ K XS0 AN
FHRIPE F5 AR 20 AR e W EF8 bR 2, MET
Favtolr A= A IREE oIl A= P VR S5 A AN Ik AR TS R
GEINREAE N IK) 3 AT R LAY 38 B )2 IR S5 AR 2k
Moyl A S R G fE . LR A % IR R R 2= ]

THIESE, IF2 25 M1 5 STk (B i 3R 45, 2003; I Ja 145

2007; fMi, 2012Y), HHik#E 8 MITMHEFR(E 1).

122 REHHT & 2 WA BT kAR it 2 45
PR () B, SRR TR RERE X i M4l R A T i
FeoHT, Ry F R V2 I 2 — (355 4255, 2007).
R AT LT B S L Y E SR, A B R KR
PN BARZE AL HENZ B FIFEHR 2 Co &2 BRI
W P 1 7 ik AR o A Ml A 2 R SR A R Y H AR)Z
AT, LI CHERZ, Wik B MMM LI B Mk
W2, MiE A BRI FE . ASHIFIT H A5 A B ) — 3K
PEFEFR(CHIE/NT 0.1, TA A H W7 42 G — B0 T DA 42
%o B2, FIFZ AT A5 2 VT 10 R0y 1l
AL 25 R G PR 10 o 0 2 RN 8 AR 2 A A (55 1)
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Tab.1 Theweight of each index for fishery ecosystem
health assessment in the Yangtze River
estuary and Yellow River estuary

HirZ TN Fetrz A
Targetlayer A Criterionlayer B Indexlayer C~ Weight
KTl AR pH 0.0918
S R Gl 0.4905 A, 0.0918

TCHLA 0.1508
PR 0.1538
WIRETR AR R R 0.1268
03U pieshw R 01268
AP 0.1205
ARG e PR 01376
0.1976
LIS ) RIS pH 0.0684
S RS (e 0.2972 ol e 0.0684
TCHLA 0.1095
TR 0.1153
EIREESR PRI SRR 0.1415
05390 pueshw i 01558
AP 0.1982
EBRGEE WIRETT 0.1429
0.1638

123 A EMEER K2 ROR L5 A PR AR
R SRR R b A S R G n AR
) m ASTEU bR RO [ br i 4 00 51 s eR 861 T
B A ACAb B, ST B YRR bR IE I X FERRAR
i G Ml 45 e B AR [ TRIK GG, R
JE B ER § A X X Lh u WE Tt m i G, B
20 X% BILL(-u) s Fie s 1n it B, 8 TS RSN
CEAVEAIRERL | N 20 B /N 3R i R A T A B
P& EH bR AL

min{F(U)%Zn:[(l‘”J )7 (X ’G)T Hur (X, B)T}

A, U RGN ) 5 u=(uy, Uy, Us,..., Upy)

" oF (u)

=015
du
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j =12,---,n

1) Sun M. Ecosystem health assessment and stress factor analysis on Zhuhai coastal marine areas. Doctoral Dissertation of Ocean

University of China, 2012 [#M#. ERIEITF AR AS RGN S W3t IN7- 20 Br. rp R Q2 WS e 2 i 3, 2012]
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SIS R, INMTARYE u A9 I /NKF 48 A TN X Gtk
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TEMN A S R GE, BAEPREAT A F 1w 28 1
R T TR AN TR 20 14 S ], R R IR O IR e 1k 4 b
FEFE AT AR ALAL B, ROSEBRBI(EAL . FEPRFT IR AR
TR PRZ i, 5 ZERPPAN SR B AT IX ), FahRE
RURTA], WIMEA AL BT AR, BikZ 2% % /N4
(1994) , ARYEBIDEHr 1 broxvelb A= 25 2R Ge i FEPPAN
AIFENE , ABFFEEUR AR bR ] 4y =2k

B RS BARAR T, AR PR U, X
Wl A= 35 RGBT, WO F B . PR
FRE L MBI R,

Rt AR PR AE A B 7E

Xj —min x;
max X — min

s, (R | MERTERS | R R IR PE(,

Bk CHUREMERR”, ARPRIBUER N, X
WOV ARG ERGEA R, TCHLAFNG PERERRER

JAS BB BRA 1 5 -

Xij =
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B CHEHAMERRT, SRR AR —

G, B E R &,
FEAARFIRE ], A g A pH .

T8 Y T AR AR A B A
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max|xi’j - yi|

o, o AR MR T AR TN RAR BB PR,
Y RS | A HEAR I RS

pH i (R A G e AR S E N 5 R )
(FE K31 )Ry, 2005)7] 1 R i 5 A= 35 R Ge K A BE A
FEFRT) | bR UE

B AT R A NS % 1 H58 55 (2003)
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21 KiIOBWAESRESE

20152050 4F, Tl A 25 R S fd e K F- 3
{HLL RCP2.6 1% 5, 4 0.54, RCP6.0 %ﬂ RCP8.5
TSGR, 4351k 0.45 Fil 0.44(3E 2), x5 3Fh
1 55 ) T 25 SR HETBORE B2 W47 AH i (RCP2.6. RCP6.0

Box ol A S RS

% =1-

Fl RCP8.5, 43l fRFRAK . HoFl e i AR BE iR = <A
HEOE 50) o TEAR 28 FR Ge il R /K1 (%) 2 HORE B Ih
RCP2.6 1l RCP6.0 i st 4, 4512 0.30 Fil 0.29,
RCP8.5 f st fik, & 0.24,

M & 7 % 4y B (Oneeway ANOVA) %k #iL ,
RCP2.6 .RCP6.0 1 RCP8.5 1 & F KLl A &R
S fdt HE K A7 AE i 35 25 5 (F=6.449, P=0.002)., £ 5 4F
fER L AEHE AL, RCP2.6 5T, HlAS RS
{1251 N R N = (AR = R (U RVR o S 7 T S R X E R
2020 424 0.66, ZJ5ift FREkS, 2035 4F ik H 5K
8, 1N 2020 4Ef) 42.4%, )54 Frlalgl, 2050 4E
FEANKZ 3] 2020 4ERT A {EERHE K F-; RCP6.0 5t
S R-mRT AR, DL 2040 AREfRERK
VheE, R 0.77, HARFERZ7E 0.3-0.5 Z[u5h;
RCP8.5 1 5t T, filt /K F- itk 2l : 4 RCP2.6 Fil RCP6.0

Hacfil, 2035 AEHUASERME, S 0.63, HARFARHY
{E R AKPAILF HoAh 2 /M S 8cE 77 (B 1),

A7 Lh 2050 AR T il AR 7S R S i R AKEAE R

IZORAT, RCP2.6 15 50 T BAE FREZKF- B it T 5
il 2 4~ 5, 2050 4= RCP2.6 15 5 F il AE &5 R EE 1K)
fEEPEME N 0.61, 435I/& RCP6.0 Fl1 RCP8.5 % &t
RN AR 1.9 5 1.8 £,

22 HAUOBWESERSE

B O A S RS R K AE 2015-2050 4

A L) RCP2.6 1% St , i 0.49, RCP6.0 15tk
z @ FEIEME  0.48, RCP8.5 1% Ak, 4 0.41,

XS RV AR R 3 — 3, FEARFE KT (14 28 iR i
J5 T, RCP8.5 1% Ftfi &1 , sl M K, iy 0.40, RCP2.6
&5k Z, 4 0.38, RCP6.0 %5k,

BN & 7 225001 iR ,RCP2.6 .RCP6.0 1l RCP8.5

15 S5 T T 0l AR S R G fg KO N TR B
# 5+ (F=2.638, P>0.05). % 54FAE R 1AMt [a] sp,
BEYA] 1 e AR S R G R K S AE RCP2.6 1% 5 5 F1

“E—K—E T AR, PR EAE 2020 4K 0.50,
BfJ5 T %, 2035 4FikEIEARE, (LR 2020 4E1) 14
EE ZJaAFral g, 2050 4EiAE|HK{E; RCP6.0

fac PRI =R WAk F, 20302040 4
A Ase i AR TF I E 2 75 0.4 LT ;RCP8.5
1 5 R 2T I BT R A T
20202030 4 HA#FEPEM(EZ W 15, 2030 43k |
0.55, 2035 4F-F1 2040 AR PR, el B34S R G
RPN E R A 2030 4E 14 1/3 247, 20402050 4Ffi B
KB NE T (B 2),
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Tab.2 The statistic description of fishery ecosystem health assessment in Yangtze River estuary and Yellow River estuary
i H Items Fft il SRR EoN( /M
A Mean value Mid-vaue Coefficient of variation Maximum value Minimum value
AN | RCP2.6 0.54 0.57 0.30 0.81 0.25
;mmm RCP6.0 0.45 0.45 0.29 0.77 0.17
iver
estuary RCP8.5 0.44 0.45 0.24 0.68 0.20
O RCP2.6 0.49 0.51 0.38 0.85 0.12
EQSN RCP6.0 0.48 0.45 0.34 0.83 0.24
iv
estuary RCP8.5 0.41 0.40 0.40 0.81 0.16
LOr e RrcP26 PR B GA FE BVRTE S A BT ARSI , 16 R e A
0s| T RCPeO , YL A AN R LR, KT I I il
: \

o
[=)}
T

TFHHE Assessment value
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~

S
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Bl 1 AR AR AR 5 T A ol AE 38 R G @K 7
Fig.1 Projections of fishery ecosystem health assessment in
Yangtze River estuary under climate change scenarios
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Fig.2 Projections of fishery ecosystem health assessment in
Yellow River estuary under climate change scenarios
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O] 1K LA 2050 Ak A= 25 R G il K F
YER “ERZOIRA”, RCP2.6 155 T Ay fd B K1 e
THA 2 ME R, RCP2.6 155 T 1@ BEPE 5 43 5
J& RCP6.0 il RCP8.5 i 5t i) 2.8 {5 il 2.2 7%,

3 itig

el A= A5 R GRS L AR W 2R, ARAIE
el 2 M A 7 ) S R ARUE R SR Y SRR . R AR AR
A e X ol A 0 8 2 A R R A 7 A S i R
Ml 2R 25 R GERY SRR KT o A [R] A A A S5 L

A5 2R G il B K V- Bt A T S AR R OB B 1 1 o e
i, B RCP2.6 35 T il A= 25 2R 4 i f e /K - fe i
H Y2 RCP6.0 15 5, RCP8.5 1 5 #fik, 7 RCP2.6
1 RCP8.5 &5 T, KIT H ¥l A= 25 22 48 1 fd e 7K S
fe T il A S R G I R B K- 5 BT 1 b A
25 R G FREVEAN (B B OB B e TRV O, (HEE O
& RN ¥5100 /219 3 1 1 NG [ - =1l s~ B | 4 S
%%, JFH RCP2.6 fil RCP8.5 Myfd B 1T /M 2
RFRIT O SRS VLA 5 AN 1
B BN R 6, KILO 8 THB R O, A48
IRBE A5 AR A0 1 52 1R 28 i 6 ARG v, 2 S Atk
A R A P AR RN A ASEREE | BER S5
FAEB R G DI REAN R E , ol 4B R G KPR
B, KA Ol AR S R G R kA2
WETF RGN L E RS, ESREAE N 0.4905,
WOl YRR S50 7 R G5 LBk 2, X 7F HoAh it
BT LA 2 Uk B (b 5 4, 2003; I U 5
2007); TiEm AT NEs, A . ol
YIRh RV T IR A2 BB B/ IN , P d il R 5 25
PR, SEUE S R GRS T AE & 4 A0k,
BT L 2R S R SRR RN P bRk 2, el 2B 4
BHEZM T ARG 0 LB I m, Wl E SR TR
WEKRZ, A SRAENETF RGN, SEEL
FEIAT 1l A 25 R G RN T RE v K 4% T B EAE A,
A VA M YR B3 A B e, SR AR AR A S — A
HENTFHEIEN.

B, FEWNANT Tl 7S R Gl RN £ 5
BT PR F8 b 58 PR A, 1 R TE S — ) HLS 1K
Z PPN T 8 (B HE s 45, 2003; Wazniak et al, 2003;
Hershner et al, 2007; Platt et al, 2008; Zs4liJ& 4%,
2013), AHEFE MR RAL N T A= Wk v 45+ A e
YREDIRE = AN &, WET 8 MR, BT
Reas R A RUAE 28 =R g dn, M HBRZ . i
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Projecting Fishery Ecosystem Health Under Climate Change Scenarios:
Yangtze River Estuary and Yellow River Estuary
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Abstract Estuaries are the unigue ecosystem with variable environment and higher diet foundation,
are the spawning grounds, feeding grounds and nursery grounds of many fishery species, which greatly
contribute to the fisheries yields. So, estuary ecosystem health is critical to the sustainable recruitment of
fishery species. In the present study, based on the projections of fish abundance increment distribution
under three climate change scenarios (RCP2.6, RCP6.0 and RCP8.5) in the Yangtze River estuary and
Yellow River estuary by the dynamic bioclimate envelope mode, the fishery ecosystem health in Yangtze
River estuary and Yellow River estuary was evaluated by hierarchical grey comprehensive evauation
model. The hedth evaluation system in Yangtze River estuary and Yellow River estuary included
environment, fishery community structure and ecosystem function and service. During 2015-2050, the
highest health index was found in RCP2.6 scenario both in Yangtze River estuary and Yellow River
estuary, and then was RCP6.0 scenario, the lowest health index was found in RCP8.5 scenario. The health
level gradually decreased with the increase of greenhouse gas emission levels. The health index showed
the “high-low-high” trend with time under RCP2.6 scenario both in Yangtze River estuary and Yellow
River estuary; however, it was “low-high-low” trend under RCP6.0 scenario. Under RCP8.5 scenario, the
amplitude of health index fluctuation was lower than those under the other scenarios, and there were some
differences between two estuaries, the health indices showed a “low-high-low” changing trend in Yangtze
River estuary, meanwhile, the health indices firstly increased, then decreased, finaly showed a dlight
increase in Yellow River estuary. If the health index in 2050 was regarded as the final results, the health
levels under RCP2.6 scenario were higher than those under the other scenarios in two estuaries. The
health index under RCP2.6 scenario was 0.61 in Yangtze River estuary, and it was 1.9 times and 1.8 times
for RCP6.0 and RCP8.5 scenarios, respectively. The health index under RCP2.6 scenario was 2.8 times
and 2.2 times for RCP6.0 and RCP8.5 scenarios in Yellow River estuary, respectively.
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