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Comprehensive evaluation of the eco-environment in the four global bay areas

CAI Wenbo, HAN Baolong, LU Fei, XIAN Chaofan, OUYANG Zhiyun "
State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-environment Sciences, Chinese Academy of Sciences, Betjing 100085, China

Abstract; Four global bay areas ( Guangdong-Hong Kong-Macao Bay Area, Tokyo Bay Area, San Francisco Bay Area, and
New York Bay Area) are highly economically developed yet ecologically vulnerable, whose development are crucial to global
sustainable development. Despite the rapid economic development, the ecological and environmental problems limit the
sustainable development of Guangdong-Hong Kong-Macao Bay Area, and thus hinder its goal to build a first-class
international bay area. Few previous studies addressed the issue of ecological and environmental development of the
Guangdong-Hong Kong-Macao Bay Area, nor did they establish a comprehensive ecological and environmental assessment
system for bay areas. In this study, we built an ecological and environmental evaluation database for the four bay areas by
integrating multisource domestic and foreign statistics and remote sensing data. The ecologically and environmentally
comprehensive evaluation index system was established based on the ecological and environmental quality, as well as the
resource utilization efficiency. The results showed that in 2015, Tokyo Bay Area had the highest comprehensive evaluation
index, followed by San Francisco Bay Area, New York Bay Area, and Guangdong-Hong Kong-Macao Bay Area; for the
ecological quality, New York Bay Area had the highest score and Tokyo Bay Area has the lowest, with San Francisco Bay
Area, and Guangdong-Hong Kong-Macao Bay Area ranking second and third ; as to the environmental quality San Francisco
Bay Area ranked first, followed by Tokyo Bay Area, New York Bay Area, and Guangdong-Hong Kong-Macao Bay Area; in

terms of the resource utilization efficiency, Tokyo Bay Area performed the best, San Francisco Bay Area, New York Bay
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Area, Guangdong-Hong Kong-Macao Bay Area followed accordingly. From 2005 to 2015, Guangdong-Hong Kong-Macao
Bay Area grew slowly in the area of environmental quality. However, it ranked first in ecological quality and resource
utilization efficiency. Based on the above analysis, San Francisco Bay Area and New York Bay Area excelled in the
development of ecological and environmental quality, but did not perform as good in resource utilization efficiency. By
comparison, Tokyo Bay Area had great advantage in resource utilization efficiency, but its disadvantages were in ecological
quality. In general, there was still a gap between Guangdong-Hong Kong-Macao Bay Area and the other three bay areas in
terms of ecological and environmental development, and we suggested that Guangdong-Hong Kong-Macao Bay area should
learn from the developed countries with regard to the management of ecological space, eco-environmental governance, and

resource utilization efficiency.

Key Words: Guangdong-Hong Kong-Macao Bay Area; Tokyo Bay Area; San Francisco Bay Area; New York Bay Area;

Eco-environment evaluation
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Jey A ER TLEL 7 A RSN A SRy 2 3R - b R 7 ot A 08, 57 2005—2015 DU R IX A 25 5 SRR 25 5 B0 T
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Table 1 Overview of four global bay areas

2005—2015 4§ 2005—2015 4§
BX 20154F AN ANHZE{EE 20154 GDP/  GDP ZRfL% M Area S A
Bay areas Population/ /7 A\ Population (f¢JE ANRT)  GDP change /km? Climatic zone
change rate/ % rate/ %
HE IRV X
Guangdong-Hong 5874.28 11.35 88416.71 169.78 58443.33 R TR
Kong-Macao Bay Area
[H 4 L X ;
Bim{ﬁ.': 745.82 9.94 47544.14 26.35 18245.99 by H A
San Francisco Bay Area
L X _— .
1932.10 2.78 94663.37 4.89 31353.28 TR KB A
New York Bay Area
ARHT X s
ARAIEI 3613.10 4.79 116807.27 20.97 19769.43 &7 % 0

Tokyo Bay Area

BRI 2005 A1 2015 4F , BRI X (9+2 f7HUX) AT GDP i R SuiH4E % T fh E4eHH4E S 00T 1 9 b g & 2 MRS T
B K BT 5 IH £ 1 X AL 297 X R GDP 3% A 2 M E RGP 36 B4 30 Ml B2 FniH £ 1038 KGR ¥ ARt XA 1
A GDP FdE gk i HARE RSB o Hop ) KRS80 R A R0 H oI, ffi ] 2005 #2015 4E ST i0 R il . 35 X @ AL 2015
AERRUN LR 4 ER TLE 7= A B 3 318

FES AT b, DURTE XA F A BA E , TH 4 Ll DX (il S ) RNl 207 X iy R B S0 o T
A ARV DX B R TS DX b DX CUlindy 2 XU ) 7 Tl . | T XA AR TR, S BORAE B R, 1R
VS DX Gk R O8E T dt R B B 26 B () R (T2 20 T s ka3, JHE v | RV DX B W A Ay | W et e 2 T
HAREL

LT R KT I 23R F B XA T AR & K, M 2015 4 A GDP K&, IH 4 LS XAl
NLE X 53518 63.75 T Ie( N ERT) F149.00 J5 70 (R, AR 52T XORT B8 45 RR 7 X 43 1) ok 32.33 ot
(NEM)A15.05 Hoo(ANRM) .,
1.2 B PErty

MAL L2205 | A SR IR B IE A =0 255 36 H AR F it 5 2k TR &R i 2 850, &
SEAERIU RIS XA ES—2 0 — ASRBIR I (R 1 ik 2) .
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P AR — IR e 2015 4F ) FIVE X 4+ 2 4805 & SR I B (2005—2015 4F- S OV DX = o & 1) |, IR
2005 12015 4P IS ] 19 s#EA TR L
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FHECE B FLIREE 12 I 5 A T X — 3,
1.3 fEtnfk R AL
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i H], 5 ZE PR S AN BT SR 0 =04 b 5 5 — O i, B R s g T R AR R SE A
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Table 2 Socio-economic-natural database of the four global bay areas

FEARE LU BAESRIER Data sources
Indicator types Indicators 8 VA TS [X TH 4 L5 X FN 20 24 75 X FRTE X
oA FARABGIHAEEP b REE RS RPYH .
] s , 152 = [34]
Socio-cconomic A [ LU HARTEERITE
PR GIHE R RS BRI .
. , ; S [34]
ooy P AR 0 N 2T
SR Sed T A BRI AL Sy A R = R 7= i 3
Natural ecosystem and BRIHATE T (GPP) 5 [ TR A TR TR B 3o
Remote sensing PM, 5 FeE TR AR TR S !
INCLTEZ S 4580 /NN
SR : WO R SR N -
Environmental report NO»/(pg/m”) BNV i SR 1 7 REFRAE RAHAFRR
R
o E T R U AR S R
91 4513 Jt'|_';[44]
AR (/L) mi s s IR E T e
B R 2 ) el
Ve " PR KA R N s
Resource utilization K i ] 45 4 X 130 KEAK B G AAERGIT
o IR Gk %) o e i JRUPINR
ARSI HE A S REIEAE B HAEFR e

*3 EBEXESESHREZEETNEREER
Table 3 Comprehensive evaluation system of the eco-environment in the four global bay areas
; - ; , TS . .
HH febr E X Ji 1w Defniti AREURIT T
Categories Indicators Definition Trends SO Data collection and caleulation
references
A kb R AR T 1 K A e e
Ecosystem quahty /KMH‘E Hﬁ,ﬁu/% ‘E\E*EE/‘J[E{&U ﬂ: <Miﬂj‘+{é*ﬂ‘+éﬁﬁ)/{% lz“““ﬁ*’\
GPP 2 Fi #1311 0 37 1] 7R
b SO A T 4 P RNV
SHWGNAET N OB, WGP L Q{%;%% lg;}%ﬂﬁcgfﬁﬁﬁ
(GPP) A1} it HIXSERE SR 15 X Sk Mot GPP A1) "
B 5w 109% K2 Ak GPP i
EfE” ILE,
PRI PM, /( g/rn3) RS i ER/NTFE P [40] i ] ArcGIS ) Zonal Statistics 3133 1% B AL
Environmental quality 25/ A FF 2.5ng BRI ” P A2
H. YN T )
3 Eéﬂlifﬂgk L(Tj;vﬁé%, IE;E # [40] N NO., Y -4
NO/ (pe/m) AR B i PRI NOTRE TS
. VB A, SRRk s
WERBY (me/L) ) ke GB—3097— 1997 f ’ B THLRIRTE
YRR w3 e
Resource utilization Ji 7t GDP Jil/kiE/m? b)ﬁzkij HAIL:m”) BRELE. GDP il [42] X /K B/ GDP
o (SprTT)
etciency
o e FeAE — B WY, B A 7 A
V. GDP 15 — ’ . . .
42 COP COP(1L7E) FF di BRI 51 R CDP
FHL/km iR
f— b /"; 3 — = 0 lé‘ 3 - N
Ji7C GDP REFE (WidR A=A J5 70 GDP (4 7= B i) # 13] WK 2 B EE/GDP

iR/ JIo0)

JIrF FE A Y RE R
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53 SIRLPIARC T NO, 5 R 5 1 #8255 VI AH 5C ; %65 R 8803 =00 43 48 5 43 il 46 7= FH K b A g =
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(2) 7E [FIZEHE b v 2 R TR) At K2 A b 5 8 R [ il P 04 A S R B 38 0 , B4, PM, 2 4 BRI 3k T 34
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ARBURIRTT GDP A4 BR G 2% T ™ A5

AR 2 TE bR AT 3 TG AR AU IR A A Y 3 Wide bR, B LR 3R 3 ok B U R
33 FEARARBURG TR e B g5 AR S AR b rp SRR GPP, 1 AreGIS ¥ & AbH A 4 #b F I 7=
BRSS! LR R, BRI GPP TR = S O Gi RS . SRAkHLAY GPP 48 AR TR AR &= T ik S
W3 3, HX SRR T S GPP $8hR, o8 T /D AN R 25 B SR Ak il GPP 22 5 (52 ), F 5% >R
GPP ) PUNE X S SIS b ML GPP SEXIME 5 GPP o, ¢ BT 10% IR GPP w5 B B9 HLAE, AR A X 1
B GPP gy -
GPP
PP W
o BB X 10% LR PR GPP =B IX (19 AR ARG AR AR 2015 4F PU RIS X 10% W Mt GPP A
FIHA IS X (666.0 g/m”) >HEURIR KIS X (630.9 g¢/m”) >HE G X (527.4 g/m?*) >HLVEX (468.9 ¢/m?) ;
2005 4 PUKTE X AT 10% 4k GPP M TH A I X (715.5 ¢/m*) > B RIS X (596.7 g/m*) > 215 X
(504.9 ¢/m*) ZR IS X (451.8 ¢/m?) .

e bR, NO,(pg/m®) FEARAE FHEIN ) A0 e vt 15 AR B R VS X, 4124 | TH 4 1L R ZR I 1
E N F AR 2935 X, TH 4 0T DRI AR SV X, WV K B FHER VL 10 AL 2978 | TH 40 7R stV e LRk
AR, He PR v T B A 25 A8 S AR IT 1 /K 3R 32 DU N 45 UK | SR 13 K K bR e GB—
3097—1997 TCHLAE PUZIELAE (0.5 mg/L) , A5 [ IHE IS RS TTHL AW SRS R 2, WIRA A
Febrrh, J17C GDP BEAER I 36 [ REVRAR S A0 M G REFEEHE (3R 3) M4 LV XAl 2978 X, Horr  SEREn N
43R LATE 4 L s A e O A A6 I H R L AZ AT A s A I 79 A DX 3, TH 4 L0y IX A SR b i 2, >R A
TN B RERERY 172 3840 IH 4 1L X A B BERE . 12975 [X bl 41 249 M FUEr 3 PG, 19~ M A REFESF- 24 (e 8 4R 1H
SIS XA S AERE . EEAEFEPANL 1btu=1055.06 J*  LIK H AREFE AT kI, HRYETR [ AE REFR 1 5% 1l b i
BECL T FobsiiE=29271 k1™ o Horp GPP JHEMHS - 35 B ( Mean ) s PM, TS - 35 55 o T 8RR &5 R
BN 2 P, WS F- 2 5 ( Mean ) THEARHEZS , WORNER2E 5 . 2015 4F, PO RIS IX Gk GPP briff 2253518 1H
SIS X (120.15) >EHEIR KIS X (113.64) >R FIE X (73.79) >HLATEIX (46.89) 5 PUAKTE X PM, ARifEZE43 )
T EHRIR A X (3.67) >IHA LTS X (2.79) >AL 451X (1.38) >HE A X (1.59) .
1.4 EEAELRA TN TeEioh

B KR 4 R 9 A HERR T 10 GE— VR B Sk AE 1) H8 B0R R AR I T PP R R < IE ) 4 bRk b LA A SR AR
Hi GPP ¥ 7 [ AR, S S bR PM, 30 < 1/PM, 7, NO, I “1/NO, ", 175 7K R R 54« 1/ 175 7K
7, JioC GDP /K B E% ki K GDP” |, By GDP i 3 % ok « #f7 F#b GDP” | Bafyi GDP fE
JHH A« Hf HIBE GDP™

R, xR 4 i s Ry IE 10 5 A S BT 2 AN bR, BREERY 3 A ar e bn AN A BT IR Y 3 404
b, $EAT PUASVE X FE PR EE N S5, 53 IR DLUSVE Al ) (0—1) Zml (A 2) .

GPP (g =
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E =X/((A,+B,+C,+D,)) (2)
Krp E BRI (0—1) ZIH I n AN0F5858,4, B, .C, 1 D 43 il 0 3R B AT X 42978 X [H4:
LB X MR 5T XSS n 4668, X, AR A, B, .C,80 D, il—Ti,
Fedg R U253k % AR A i it | PR3 o £ R 5 U R FH AR 1 = R T8 AR ISR o 8 hn A T S AL B
hn, R AR A B | BREE T A N B IR A R ASCR = KR4
G=!E xE,xE xE, =./T] E, (3)
Kb, G & =I5 N ER s B U8, E AR B LARE (0—1) B%E n A dEbR, e, X =Kk
TE A TSEACE RN, EES X A SSRGS IPN AL ¢ BIEX AR SRS IPNIEE, RIHA SR
i R B AU A FHACR 3 iR B E R L 3 ERAE

F4 EBERESEREZEEITNIERITLL

Table 4 Evaluation indexes of the eco-environment in the four global bay areas

B X IHA IS e R
‘ i} | Bk i ALl HRIs
ESii| 168¥n Guangdong-Hong Kong- San Francisco .
) ; New York Bay Area Tokyo Bay Area
Categories Indicators Macao Bay Area Bay Area
2005 2015 2005 2015 2005 2015 2005 2015
j::‘ N=N
. . LRkt AL % 40.38 46.17 64.35 64.07 56.95 54.54 32.17 31.64
Ecosystem quality
bkt SAIRE T
A ﬂi 7 399.20 416.66 425.79 328.82 326.36 329.26 264.91 318.23
GPP/(g/m?)
REE
{Fﬁﬁg . PM, o/ (pg/m?) 34.76 27.83 7.20 7.80 12.24 9.13 11.36 10.48
Environmental quality
NO,/ (pg/m®) 56.07 45.51 22.93 19.15 38.62 29.53 25.00 19.00
KR
=0.50 >=0.50 0.14 0.15 0.30 0.23 0.21 0.17
(B (me/1))
BRI R JiJE GDP
; ﬁﬂﬂ%)&}; . o, 3 i — 79.25 25.78 170.27 52.09 194.95 84.22 8.12 6.53
Resource utilization JKE/(m¥/Ji0)
efficiency f2.7C GDP #ti%
’ . 0.15 0.08 0.07 0.06 0.09 0.10 0.06 0.06
F#t/ (km?/f2J0)
Ji7t GDP fig#E/
g — 0.48 0.37 0.04 0.03 0.01 0.01 0.01 0.01
(tFRER/ I TE)

g5 ] 2005—2015 4535 bR AN A BR AR AL 3 ISR AR AL 2R 1F | B B I8 A IE 3G 4 W SR AR fb
R X IR AR A IR AL R R UL X T AR R AN AL

2 #R

2.1 ABEAFEIRECT T

2015 4, PUAS RV DX R AR A T s AR BOCHE 7 0y - AL 2978 X > TH 4 LS XS B s IRV XS AR st X (B 1)
B et SR LU S ECHE T S, TH 4 1L DX > B OIS X > 0 2975 X > AR 5TV DX (1L 1) |, 10 I B R A
LU AF TH 4 11125 DX s VS DX A vy [JERE , NS g bR b TR AR P | TH 4 LS DX > 21 249 75 IX > B 1RV IX > 7R
SOV X B TH 4 L X B IR TS XY 3.41 %, ZRAKHL GPP F8 505 1T, 21 29185 X > 7R At 7 X > By Ik
T D> TH A LU X 15 ] B s RS IX 5 & 38 B RS IX AP T 2200

Horpr Sk LA 48 BO2E BEAS R (18 2) - B SRR TS X (35.32% ) > AR 5 15 X (12.71% ) > H 4 1 5 X
(=9.43% ) SHIZTE X (-21.56% ) ; £k MR HL GPP $5%5, A1 2975 X (7.98% ) > 7R B X (4.21% ) > B35 K X
(3.65%) >IH& 1S IX (-17.40%)

2005—2015 4F[8] , PRI XA S i i 48 BUB AN A (18 2) - HEIROR TS X (8.40% ) AL 1V X (1.26% ) > 7R
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Fig.1 Evaluation Secondary Indexes of the Eco-environment in the Four Global Bay Areas in 2015

0.90 N E BRI X " & IIE X n AEX Fori X

o o o o
= o W
o o S & oS
ﬂ T
j==m
]
| —
I/NO, [

SRk A5
1/PMy 5
03595y
F7kGDP F
Fi#GDP
FIfEGDP [

RbkH GPPAH X

2005 | 2015 [ 2005|2015 | 2005 | 2015 | 2005 | 2015 | 2005 | 2015 | 2005 | 2015 | 2005 [ 2015 | 2005 | 2015

AR IREE R pig) Vil
HeZSFRBE AN /345 bR Evaluation secondary indexes of the eco-environment

B2 2005 #2015 £ KK E R ESHE TN S BIRITEE

Fig.2 Comparison of Evaluation Secondary Indexes of the Eco-environment in the Four Global Bay Areas in 2005 and 2015
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2.2 MEEFTRIEEOT I

2015 4F, 1H 43 LT DX AR S0 T DX > 1 20 15 DX > B s R RS DX (T 1) o v TH 5 L 7 XA B s 0 VS X 1Y
3.09 1%, 1/PM, S8, IH4: LT X > 22075 X > 25 BT X > B RS X (& 1), B moys X 5 &% 0k [ R i
XY 2ZEIEAK . IFRIEZEFR | B ORI X B A 11 PM, s 128 PR dR K, o 3,67, 2 A 20 IX 11 2.67 £,
AU XY 2.31 A% IHA IS XY 1.32 %, 1/ 7K BTHe 2rh  TH 4 L DX 2R 5T X > 24 249 185 IX > B R UK
X (1), BRIT KIS Rk i X 22 BEAR I, TH 4 LA AR 3 7 S0 810 36 60 Vg v /K B A M i — 2, 201 24
AR T2 BRI R I,

2005—2015 4F[H], P K X A5 o7 5 R0 A BN — (181 2) |, 41 24 1 DX iR e v, TH 48 L v DX R e e
1, AAEIX (15.64% ) SR HTE X (5.99% ) >EHE R KL X (1.31%) >HA I X (-11.33%) . HH1,1/PM, 4
FEBC, LTS X (22.32% ) > BB KIS X (13.90% ) >R HIE X (-1.15%) >IHE 11X (-15.82%) ;1/NO, 35
B AR TS IX(6.91%) S ATEIX (6.26% ) > B HEIRKIE X (0.10% ) >IHA LTS X (=2.71%) 5 1/ K B 4L,
HATEIX (18.97% ) >R HIEIX (12.67% ) >EAS R KL X (-8.79% ) >IHAE IIIEIX (-14.87%)

2.3 BRI FHRCRRE RO LT

2015 4F 2R ST DX > TH 4 LS DX > 20 241X > B s R TES IXC (JBT 1) , R ot v DX 8 v, s 1 TS R K
X 5.5 1%, PAALFHK GDP 48 50T X > B IR AT X > 1H 4 LS X > A A7 X, 5 5 7 X K SoR By, 22
RIS XY 4.06 175, BANLFHHL GDP | IH 4 LU X > 215 50725 X > By R R X > A1 29325 X TH 4 10 785 X M3k
Ry, BB IE X 1.55 /%, BAN HIARE GDP |, 28 BT X > 21 24975 X > [H 4 LV [X > B e IR R X 8
WV X5 = A ek [ SR IX 1Y) 22 PR AR AR

2005—2015 4, PUITE DX BE A ISR HOR A b (P 2) |, B MR IS DRI i B O, B IR S X
(53.12% ) >IH4 1 TE X (32.84% ) SHI TS X (3.59% ) >R HIE X (-10.55% ) . Hoir, 547 7K GDP, B IRk
TS X B B K, TH 42 LT X (115, 19%) > M 3% R 1 X (1102.40%) > 41 29 75 X (52.39%) > 7R 5% 75 IX.
(—18.17%) ; A5 HIHh GDP , B8 J5 PRV DX 8 R R K, S IR RIS X (63.17% ) >IH A LS IX (14.16% ) >R 501
X (—18.95% ) >H 275 X (-19.02% ) ; Bfvi FIRE GDP, [H4x 1L 85 X B g A, IH 4 LV X (6.41% ) > 7R 5L 5 X
(4.90% ) >BEHEMKIE X (2.37% ) SALTE X (-6.92%)

24 ZEETREOT L

X LT UL (T 1) TH 4 LT DXORIZH 24 T DX %) L 34 A 2 o o R BRI o, AR ) B o i, 6 A 7 9% U5
FHRR AR s XAE B2 IR ORI LS 0 AR A A A o i, B WK T X 5 At = NI XA L, =
AT —E 2,

2015 4F , AR BT DX > [H 4 LU X > 2] 24 15 X > B s A VS IX ) R S |- B s RV X 5 R s R RS IX S A —
FEZEM, W= KFTAE, BT, A 2975 X > 1H 4 L DX > B85 RS XS AR 50 1 X A o aa, [H 4 L X >
IRV DX > 21 2975 DX > B MRV IX 5 WA R A%, 2R v X TH 4 LS X > 201 29 78 DX > B s YRRV X,

2005—2015 4, PUAKTE X 25 A P B0H0 A 1S R, B R TS IX 2765 45 B0 R e R, B RIS X (23.92%)
SIHA IS X (3.52% ) SALZJE X (2.15% ) SRS X (-2.41%) (B 3) o Horb Az 25 B it 48 BO% iR, B s R
TS DX > A 2T DX > 2R SV DX > H 4 LS X5 055 o i 2500 W 20 249 15 X > 2R v X > B s R KV X > TH 4 1L v
X5 BEUER) R RFE HE , B RC T [X> TH 4 1S X > 41 2978 XS AR I X (/] 3) , Bl iRy XA 2
5 et R FH A5 38 P S i oK

3 it 54£iR

3.1 IEXAENIHEERE S KR
TURZ G F T X2 a2 ] S R X LM DA AR S EREE AN I AT R R B IR TR R R T
XSG S K RAR . 25, 7R 5078 KA r= R P ks i T 8 ™ s ) Tolkis Yy dkmig | &
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Fig.3 Comparison of comprehensive evaluation of the eco-environment in the four global bay areas in 2005 and 2015

TRAIGY JKIG Y55 — RGBS ) X EREE V5 Y, AR 5 X 2 T 78 S X PR AR TR 2 U 3k sh 3R AR
AL S T SR SR R — B PRSI R R TH A I X B R RIS G KRS
YR M/ S A IS ERBE W] AL, Ay I TH 4 L9 X % B B WA LA R R I i 2 e S it 7, s
HE A Y T AR A R R AR T G B P R A AR AS IR ()AL, A A MR T ST B R I T RE VR LU AP R b R
AWAF 2T I A AT T, BURY B, B IR TS X R T A AT 22 BE A R, S R AR SR R
TR 3K [ 58 X R 2256 Aol
3.2 BRI XA S A e B i, s A A s RS, BRI A A5 T R R U

A S TR T T, AL TS DX > TH 4 LS X > AR RS [X > 4R 57 X, KIS XA TR aUi5 X, T 2kt
WP ik FBOG A A R G L5 B LT B AY G TR R, 3B G A A5 T AR R RURR 2, 2005—2015 4F[R], 384H
FHHb A g b BRI AT (X (34.27% ) >R BTIE X (25.10% ) >A LS X (10.03% ) >IHA 1S X (6.43%) , H.3%
PRV DX 448 1 e K R B, AR AR T AR AR AL L2978 X (- 4.59% ) > B 3 IRV X (-3.84%) > R iU X
(=1.52%) >IH & LS IX (-0.68% ) , B8 {5 RV X B MRHESS =07, 75 2% 5 1 5K S 300 B R AE S R G4
g K LTI RE R R TS0, 56 [V DX A 2 o e 47 T (15 s R RV DX 4 DA TH 4 Ll DX 1) TH 4 1 7 X
SEEPRAAR A S BRTE X 22— 5835 0910 43 G AR 7R 22 R I £ 470 1t A 2R e A 25 o o 4 ) R 3 1)
FRZ =
3.3 BSOS X AR T (A PR T i 22, V5 YL TR BN 2 i R T AE

IRBE R T TH 4 LU DX 2R 5TV X > 21 249 151X > B s R VS X, B MR T IX 5 3k [ 80 IX R A —
FEZEE T B IR Ik [ R XA BT T i e B A R i TH 4 Ll v DX AR R IR B A 5L
R0 AR RAGABET I, IRIAE SR 23 SR 2 B 2, BT & T 4 A A 45 s e R HE R AR Sk
BRI BN AR HE AR AR 55 5 RIS, 23 B3 S5 U 2 T T BRHIR S T A0 52 IXURS: A /N, 70 B 65 e 0 J5 Tl R s
B RS AT PPART , S i — 2D A T RIS X T e B R S i B B S04 b R 0V IX Y Sk IR R (B A A
U RITRSBWAL KSRGS ) TCE VI AN = oA AL 28 il 10T 2 ot 1 IX 2 00 o 4 o ke 1) R 4 A
FH 3 5381 2R 5 v DX i R W 05T H Ak 22 | AR 155 190 28 b % B o] 2 B 7 75 e 0 I s skl A oA, % 7K 5 e 4 il
frz At
3.4 RO X BRI ICRAR, 28 55T 48T K AT RERCE

BV A T, AR 5V DX > TH 4 LU X > 41 24 78 X > B8 s S [X, [A] B 2005—2015 4 [A] , B3 R T8 X
BN FAT GDP HE R TR DU T X i 6 B 02 (3R 1), BEZ A R A BEIR A AR SRt s g 4 o AR, B R 2%
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FRIT T, BRI X 5 438 [ G0 XA — 2 22, 5 AR Rt IX R 22 B e, 7 A 2 Ak [l 0 X e i 4
Ao b HIKBCR, SARFOE X ZEIEER, W% H AWK SRR FHE AR KR A FHET S AR e #R U
T A A KRR R GER AT HDK TR B 1 4K KRGS, R b b R SOKIE R HEAKOR TR,
RIFETH T RIKAER . FIHCR 5 1H 8 3 DCORZR 50 DA 22 0, R AR ™ % 1) b A PLBOR . T RESK
G R E K XA 22 ORI 250, R IR T AR IR EOR . A B S REIREOR , I IR IR
TS TH 5 L D 2o F 1 A B R 177 A L8 P R AR Sl Tl 7 Ay S B DX Uik e D522 28 T
HE, RO e 2% R RE IR R e AL , V5 T AR ISR ] F-AE RIS K HiL 2B ZREAL BEAT BT RR IR H #5T
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