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Spatiotemporal changes and driving factors of carbon surplus and deficit in

Chang-Zhu-Tan metropolitan area
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Abstract; Clarifying the spatiotemporal changes in carbon surplus and deficit and their driving factors is an important basis
for formulating low-carbon economic development strategies and orderly promoting the dual carbon goals. The Chang-Zhu-
Tan metropolitan area is the core growth pole of Hunan's economic development and the region with the strongest population
carrying capacity. How to promote green and low-carbon transformation and ecological environment protection has become a
practical problem faced in the development process. Based on the carbon emission coefficientmethod and improved CASA
model , the carbon sources and sinks of the Chang-Zhu-Tan metropolitan area wereestimated in 2005, 2010, 2015 and 2020.
Then, spatial autocorrelation, standard deviation ellipse, geographic detector and GWR model were used to analyze the
spatiotemporal changes and driving factors of carbon surplus and deficit in the metropolitan area. The results showed that .
(1) During the research period, the overall carbon surplus and deficit of the Chang-Zhu-Tan metropolitan area was in a state
of carbon deficit and displayed an increasing trend year by year, but the changing trends varied significantly among different

districts and counties. The carbon deficit in Furong, Kaifu, Liuyang, Ningxiang, and Liling showed an increasing trend
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followed by a decreasing trend, while the carbon losse in Lukou continued to decline. (2) From a spatial perspective, the
carbon deficit showed a decreasing pattern from the central to the surrounding areas, and the center of carbon surplus and
deficit continued to move towards the northwest direction of the geometric center. Overall, the carbon surplus and deficit of
the county showed a significant spatial positive correlation, but exhibited a clustering characteristic of unbalanced
development in local space. (3) Among the factors that affect the carbon profit and loss of the Chang-Zhu-Tan metropolitan
area, annual solar radiation ( ASR), per capita gross domestic product ( PGDP), and energy intensity ( EI) were the
important factors affecting carbon surplus and deficit; population size (PS) , urbanization level (UL) , industrial structure
(IS) and green coverage area ( GCA) played secondary roles. The impact of PGDP and ASR on carbon profit and loss
showed a trend of first strengthening and then weakening, the impact of PS, IS, and EI indicated a characteristic of first
weakening and then strengthening, while the impact of GCA and UL had been decreasing year by year. There was spatial
heterogeneity in the impact of various factors on carbon surplus and deficit. PGDP, EI, UL and IS promoted carbon deficit,
while ASR and GCA inhibited carbon deficit. GCA had the strongest spatial heterogeneity in its impact on carbon loss; while
EI had the weakest spatial heterogeneity. The above results can provide reference for low-carbon development and ecological

protection in the study area.

Key Words: carbon surplus and deficit; spatiotemporal changes; influencing factors; Chang-Zhu-Tan metropolitan area
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Fig.1 Geographical location and counties under the jurisdiction of Chang-Zhu-Tan metropolitan area
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Table 1 Maximum light energy utilization efficiency of various vegetation types in the study area
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BRI TR A% AR T A% DX EL AR N 1T 4% DX BBk 5 451 0] S I S A O PUATE 2013 4R, KP4 X
SRR A B B T A A= RN A% T8 43 e RERE 7™ b, 7™ b 25 44 R RE R AT J A0 Ak L B a1 335 A 6 0 27
GDP REREFRAR, BRARAL th_ETHRE R R 0 b i sl X B b 1o AT 8 i > AT S 500 7 08 At 58 348 i Uk
AP T [T R T A% DX L FRR N T 38 40 X ELAE 2013 4FJ5 7K 3% TR H A VD L X LA 138 4 i FERE T
b, i L s X B B K £ DA RERE A Tl o £ S O R HE O s 4R 2K T RRIE, S AR 5 5 5L 3
KARA, BT X SRS PR, X 0] A 5% XA 250 & B Rk (o b [/ 45 5 40 Al 4y, RR5IJE 1
2013 4FJ5 75 S SR e S U A L) RN S« AP af KAT 3™, T BB HE A Z A0 D i AS 25 1

R RERE T 7S [ AE SR AreGIS 10.2 B4 H Y SRS A IES % A SR > 4 ARG
BB AT AR B T e (b IABR L T ) R 3 5 AN BT B (<0.50 U7 t) R T H (0.51—1.50 J1 t) |
R (1.51—4.50 J7 t) FBT#1(4.51—7.5 J5 ) FEEEB T #1(>7.5 7 1), K 2 s, KR EHS T
S 5 e 2 1] b DA r R e D S 98 BAR SRy, TG LA 2015 AEF 2020 4RSS TR PR AR BT SE 0 A T A
FERE 7 M AT) TR AEAE AR T R rpls, o b3 HEN 11 25 4 R ak Ak Ay B U5 T R el e i o v S0 30 DX B =l 43
HARXT A /D | R TRR 7 AR X B 2 BT 5, 2005 4F JE2 X T AR 5 1, JF A8 X AR 0 X iR i,
HA X B A M 71, (5 H 2010 4EFF4R, di s it 1 X BB B 8T £, i 2005 4R 2 M3 3
2020 19 6 AN (RO X EHREX EIEIX WAEIX T8 X R X)) 5 JE25 X Gk = 0 i A8 o b8 il =5 it HL
AbFRAE R 31X T B -5 HAE K 0 M B4 HE O DIAE O (2010—2020 4F 525 IX M Y HE AR T 11.09 7 t)
BEAN k7 5 Lt A Brsn, i 2005 419 5 A8 I0 A 2020 4R 6 A5 1h T 2l W BH T B LT
DX T8 e T R VR B 1 o 28 7R 7 A ) — A T il 5 BORES | 3 T BB R AL 35 O

wima g B awess [ gsesst [ dmesit [ s Il sE S5

B2 K&KEHTEMHBRESZESH
Fig.2 Spatial distribution of average CSD on land in Chang-Zhu-Tan metropolitan area
CSD: #%Z4 5 Carbon surplus and deficit
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3.2 kAT A SR
321 kf T EOZEL

FRUEZEMRIE 3T s (] 3) ,2005—2020 4F-K AR AR T BBl fis =5 41 2100 4R ) 305 o1 L L AT Hhots (113.124°F,
28.018°N) WyPHL Ty M3, iEFEHE 52y 1.727km , B 3) IX B2 {LAE 113.022°—113.033°E 1 28.104°—28.115°N Z
[i] , RIVRN A6 DX 358 P, 22 B T P T A6 DX ) Atk 5 o e o ™, 3k 2 DR R 0 i B LA v i P L B AL FE K T Tl 45
P TR E T8 S, HrE X B 22 23T B A A0 X sk, PR (0 28 5% & 8 | 2 BE N T SR 4R 0
BER IR 15 Ml A RIS AE B 1) A A BEVE , A ITT 2 B & X BT 22 A e HE S o 5 in E A 0D T 45 Bl b 1
BRI 0, (e & R R AN 5235 00 ) DI (8 JEL i s o 5 T e i, 0 1 R A 5 s . DA R 3 8
F IR bs v 22 b o 22 10 A8 16 Y5 B4 10 38.887—40.693km Al 31.690—36.668km , A% T 2005
4F,2020 A BRI 2 Rl T L 2 Gl AR AR AR X B K 0 A K R TR T P A 5 40 A 2 TR E AR P
] LA TS, e s 7 1) A Br R, E—25 40 M &30, H 2010 4EFF 05, i06 [R fl e b v 25 A8 (b 3 8%
/N 3) M 2010 4F L5 K ARTECER T REIRR 5 35 1% 25 (RIS SR AR AR . X T BB K RRTE L IX. | 2007 4F 4K
U G W s i DK, — R AL R PR 7™ Ml 5 BV 25 4 18 0L A A 750 i Pl e I ke 22 AN DB 4
ING S, AN B UEZEG R A 7 7 FA DA 2005 AEfY 7.448° 5 1F] 2020 4E 14 9.403° , 1k AR T B B = 461 Y 43 1]
SR APGAC T 1)k S A% R

N
A
P o Wi
A JUfTHL
ik A IR
TEm [ ] 20204
20154
20104
[ 20054
R B
ROIX
0 20 km
| E—

B3 KHKEHHERESIREEZHE

Fig.3 Standard deviational ellipses of carbon surplus and deficit in Chang-Zhu-Tan metropolitan area

R3 KHEHTEBRASREERESH

Table 3 Standard deviation elliptic parameters of carbon surplus and deficit in Chang-Zhu-Tan metropolitan area

HOADR fOTEH
Barycentric coordinate Migration of the gravity cente K Hl il .
ENy : . . i S
. S RE Long axis/ Short axis/ .

Year 7 i J7 1) e Speed/ k K Azimuth/(°)

Spee m m
Longitude/(°)  Latitude/(°) Direction Distance/km peec

(km/a)

2005 113.033 28.104 — 0.000 0.000 38.887 31.690 7.448

2010 113.029 28.106 [liik]d 0.451 0.090 40.170 36.352 7.576

2015 113.024 28.112 (B[4 0.828 0.166 40.432 36.329 7.756

2020 113.022 28.115 PEdL 0.387 0.077 40.693 36.668 9.403
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3.2.2  BRE 7S (B SCERERE

R TEHR T Bl B 7 B2 ] B 20 BT & 30, 4555 Moran's T {H7E 2005 ,2010,2015 2020 4E43 51 4 0.295
0.297.,0.264 F10.245 , IF-4E P=0.05 W7KF- T i b E PR 50, R Wik 2 5 76 Bl ) 522 e 28 TEAROC I . (Rl
B RIAHERS 2 R B 22 P40 T R 5, 2R BRI 30 ) A VB vl P B St 28 = 190 2 () AR AR A0 ™ FE D
55, MRRHZS A (F 4) KBRS T B ik 2 7 BB AR5 & R R, 7 BRI S A X I 3 2
A3 AT TERR IR TRL T 468 1403 A DX L | D R 48 X B bR it T AR i 5, RV B 38658, U TE 2015—2020
AEAAE S A 40N AEARAE B 0N 2005 ARG 5 N3 E] 2020 419 8 A, 156 BH 1k 1A (] R T Pl ik 5 0 A1%-
R LR FREEEEIG R, - R A X AR T 7R R VD i i X B Dt PR 2 sk 2 X EL RS L | Tl il
2 WA RETR T R 3K, S ERHEE 2 1M B K ik = 1, 5 2005 4FAH L, 2020 4F - R 4
B X B/ T 2 A X T RE R = A AR VD T SRR IR A5 A R, R IR B T T T AR IR AUR BE IR VR 421
it FH ECAB, AT B3k 5 458 12 - 0 SR AR R FEE A T O ss e SR 1 X el = 0 A 7 T L L 01 [X 5
SEPRUA B R DL b Tl Al b By Bl TS i 25 K i 3805 P-4 1 IX A PR AR B T 77 & il R 38
X, B RUEWIBH 7 & BT AR AR IR R, Ak AR ) iR T RN I DX = Ml 481 A v PR i HE A X
B,

RBHER 0 AG-IE I AG-F 0 Rk -

B4 KHKEBTEHRES LISA TEERE
Fig.4 LISA spatial agglomeration plots of carbon surplus and deficit in Chang-Zhu-Tan metropolitan area

LISA . JR# 45 (8] IR FEHR Local indicators of spatial association

3.3 WRELT ISR
3.3.1 BRI AR

Z 8 K s B mT R AR P, 2k BUAE K BH %8 %) ( Annual solar radiation, ASR) | 4F #4 i £ ( Annual average
temperature , AAT) A% 7K 18 ( Annual precipitation, AP ) | 22 5% & J#& 7K ( Per capita GDP, PGDP) | A 1 4%
(Population size ,PS) . f)I45#) (Industrial structure, IS, FH4E — 7=\l 5 GDP B9 Fb L3878 ) L BE TR 38 B ( Energy
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intensity , E1) I 1 k7K ( Urbanization level , UL) DA} 2% {678 35 f1 £ ( Green coverage area, GCA)9 M5 45K
FH BRI S8 Xk 27 RS AR AT AT, 2 4 W, ASR \PGDP il E1 2R MER A 5 AR (L Z N & | F
¥ q (555124 0.807 ,0.787 F110.629;PS IS UL 1 GCA &R MR &L 5 R EE KK, 14 ¢ (553510 0.464
0.360.,0.325 F10.389, 11 AAT Fl AP X 75 WA RERE T8 55 . A, 25 BRI 3 0Tl Z81 75 119 52 i e s (1) 228 Ak A7
FEVA 225 W PGDP 1Y ¢ {EAE 2015 4EH8 = IAE , Wi 7E 2020 454 T R B, 22 B BE 2 K AR TR 28 T — Ak iR ns
Y S, 28 0% e S B R HE O Bk 282 75 1 SE e 7E 38 5 | BB 5 ( 2014—2015 415 REISCHE(R AR A JE AT 3 I 58 )
Y& 52, A0 R M SE I E DR 55 s ASR 5 Z AR fUARAL, B ASR X 281 75 1) 52 e 0,47 76 S 38 o 5 7 55 10 1
. GCA 1 UL X BR AL B S W8 AR R [, g (53 9 ) 2005 4E /Y 0.812.,0.395 K [ & 2020 4E /Y 0.213 Fi
0.258, PS.IS Fl EI X8 7 ()52 M 2 B LR Sl 55 5 # 3 i« U™ BUARRAE b IS B9 ¢ {2005 419 0.513
P sl 5] 2020 4F 119 0.352, FEBR I 7 Mb S5 A8 AR X AR 2L 75 ()5 R AE DRSS L 3K T RE 5 R R TR T P A T
IRV 5 7= BE K & Jr e i il b AR 41 20 7 ol e R s e HE O KA

F4 ETHEBRUB[OBRESZWERIN

Table 4 Analysis of factors influencing carbon surplus and deficit based on geographic detectors

LEfy SUMR 1 ¢ {8 The ¢ values of the influencing factors

Year ASR AAT AP PGDP PS IS EI UL GCA
2005 0.764 ** 0.028 0.172 0.647 ** 0.553** 0.513** 0.848 ** 0.395 0.812*
2010 0.776 ** 0.024 0.021 0.815** 0.454 %" 0.259 0.425" 0.371* 0.266
2015 0.860** 0.079 0.083 0.848 " 0.348* 0.316" 0.527** 0.277 0.264
2020 0.829 ** 0.064 0.095 0.837** 0.502 " 0.352" 0.714"* 0.258 0.213
SF-44{H Mean value  0.807 ** 0.049 0.093 0.787** 0.464 0.360 0.629 ** 0.325* 0.389"

ASR : 4E K BH#E S Annual solar radiation; AAT:4E¥JIRE Annual average temperature; AP 4E[F/K i Annual precipitation; PGDP ; A ¥y FH R A =
S Per capita gross domestic product; PS: A THUAE Population size; 1S: 7\l 254 Industrial structure; EI: REJRSEE Energy intensity; UL 3T fL/K
SF- Urbanization level; GCA : £RLF S5 T AR Green coverage area; * * ;1% M RE MK * 5% W& MK

332 WRAEL TR AR 1043 8] S

KRR T B 25 BBl B SR Rt S 8 05 SRS A AE W S 25 S | DRI 45 DX 3 % lie 282 75 (14 5% Wil 7 5[] | T g
A, FEF RIS R AR SCGRICEY ¢ (R F 0.1 H P<0.05 9748 (3 4) FIH (16) #E1725m] B4,
ARTESE B M, S X e B0 A8 e AT L 2R G 56, & BB G I AR £ {Y PS ¥ VIF ( Variance inflation
factor) (R T 10, HlIBR1ZAE 5 )5 ARG 6 A48 55371 T OLSR ( Ordinary least squares regression ) 1 GWR
#5745 OLSR I GWR Y R* 250509018 0.734 F10.853, VLW £E GWR BRIk 22 75 4 52 i R 28 47 1] 0
RO AL, IR S 5 5 T 3l DA St 20 22 i R I 52 e, GWR B AL rh i) BT 5 722 s BT T 4 DME Dy & 48 b
AP HIE R X EGER R, 85 1R, BR IS UL R GCA XJBREL 75 B9S2 ma e 55 4k, e R SR ML B 1/
2 IR S B 1 75 28 (B S B R

(1) 4K 4RSS (ASR)

K5 s, ASR B [l R B AR LA T Pl 25 X L 4 O B, 28 ARV L O - 1.422—-1.367, i W] ASR *f
fire 7 WLEAT WA INHIVER . ZS 15310, ASR [l IH R E A 4 XA Hh b ) B 2 0 A8 34 B ASR %R T
Pl e = 4 ) A VR B AL T R A e 55, L PR RT R B R A Ak s A TR A A R VR T Rl Ak
R RERE ™ M Fr ACHR ARG 0] R 5% 7%, (4540 1T Pl o 0 5 DX B b i e W HE i i R < e 14 22
MNTTHISS T ASR BiAHLER , FBUH YOG A FB IS RE 77T B, 2 1T p 3 DX B ASR X6 75 458 A 4100 i 4 FH
WS o AN FARTR L X AR e P — T 0 L 2 i my SRt 2 s AU B S e Y A ) TR =5y
Hby DR FT AR 8RR IR SR 7 £F 1) 15 e W BV 25 S T, 3 s i L i 9 DX B DR AT e W) o I, T X K
PRSP A= B S9E T, S BUE YA VR T R, 1Bk AU RE T FEAIC,
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N N A R A

HPEES:

BN - .422—1.417
B -1.417—-1.409
[1-1.409—1.399
0 -1.399—1.384
B -1.384—1.367

HIEES~3

N (0.551—0.567
B 0.567—0.582
[710.582—0.586
9 0.586—0.589
I (0.589—0.596

REIR 3

HPEES:

N 0.146—0.151
B 0.151—0.158
[10.158—0.167
9 0.167—0.178
I 0.178—0.206

HIEES-3

Il 0.590—0.594
B 0.594—0.601
[10.601—0.604
9 0.604—0.607
B 0.607—0.610

HPEES:

N 0.295—0.304
B 0.304—0.318
[10.318—0.323
79 0.323—0.326
N 0.326—0.334

HIEES -3

mm -0.261—0.256
mm -0.256—0.057
[1-0.057—-0.048
[T -0.048—-0.041
mm -0.041—0.035

0 25 km
[E—

Bs5 K&kESTEHRARSHEMEZDEARBBZESH
Fig.5 The spatial distribution of regression coefficients for the influencing factors of carbon surplus and deficit in Chang-Zhu-Tan

metropolitan area

(2) &K JE(PGDP)

Bl 5 Wow, # TR 4 IX B PGDP A9 Il IH R 2034 R IEAE, AR A6 L 0.551—0.596 , i B PR 19 28 355 2 R X
P ARRTEAR 7 L 25 DX B A e gl VR, ELSE o A B fh VO [ ZR SR 0 s 3, anSr - #8 vha PB S e X B T
PGDP Xk = $ (4 [ 5 R E5CH 0.596 , i T#R i B PU 81 T° £, PGDP Myl RECH AT 0.567, X Fl 25 5
{14 D PR T BB D0 BE T R4 SR U A I O3 i, 7 LA 2t 5538 44 (R R A A 2 7 S, L8 % % J oK
W T 2 T (10 2020 AERIPHTH GDP 1434 4.70% , PGDP 4 10.52 J1 7T, i 7 % 1 GDP 43 4 2.70% ,
PGDP £y 8.81 J170) , #CH A% K ekt i 7 i AL AR ISR T 7 S 1l e Ah , B 38 KOk i 75 B 19 52 )
LI S AR IR R R SE I, R EKC M4 RIS 2% & RAFTEE] U BUSC R B KARTE AR
T B HE R S 480 & B AE 2005—2020 4F[H] 2[RI KOG R, RIFR TR PGDP M 2005 419 1.77 J7 44 in %)
2020 4E£1) 9.63 J7 70, kTR [R]85 M 2005 4E 1) 6480.16 J7 t BEHK ] 2020 4EAY 10250.42 J7 1, XUt K ARTE
H T 22 5 R S e HE ) % R AT AE B P a5, SEB Bk e R E A I

(3) 7ML ZEE (1S)
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1S 3 2338 2o 5 e e HE TR TR 52 e DX IR A i 282 77 o 11 5 J s, TS X R VRS i BT e =5 43 %) [l 51 R 43
RHIEAE, A6 TE A 0.146—0.206 , BEHASE — 7k LU EE 3G s 2 IX B i A e /R . B 5 20 & A
Eb 1S Xtk =5 468 14 1T 05 ZR 000 st/ JH TR R T 8 A R VR4 11 B S A SR i 17 XF AL A4 Ak T 45 =i 4
RE | HE A B B AN DG4S T T LA IT L T RE IR VR 42 46 0 R B =l , I 7E — R Hodi b T
T HE , e A8 1S X5 ot sl Ve P 4 0 R Jre 55

MNES [ 53R 1S X 4% DX Bl 7 30 10 A E AR FH AR B0 — 2 1) 2 ) 22 S 1, 3 Wi 38 R S50 DTS il Pl 2 Ik
{40 T i) P 0 A VG P SR R 55, X PR R T A AR | R AR VR T P 5 R G e S DX L el
b PO (40 2020 AEFR LTSS 7ML LL B R 43.18% ) , Tolk & AR XS G i # Ti Pl AR b s DX B R 22 S Kk
TR 2R 0% R A% 0o X 55 ol U B /3 (40 2020 4F-30) BH T 28 =Mk i LE HE R 66.60% ) , 3 30fk A g IR T AE
B RRHE IR | T 1S X6 4R T P AR A3 DX L = 5 140 5 M R #8813 P P S 0 7 o 0 DX L

(4) BEVRHR S (EI)

&5 s, KAREH T EL A 100 2 A0 6 7E 0.590—0.610 , B IR EI 4 4% X B 1 Xt 3 nofe ik
YER . MZSTR] A B4 10U R 550l 2 1) VG 320 T 22 s el e 2, e KAt A R B 11 ( 0.609) |, fie/IMELHE BULAE 7
£ 1i(0.590) . EEBFNT £ WA EI X 5 10152 M AEAE 25 5 i IR R AT BE S5 B AT TR S Pl A7 G o AR i Jl A, 1
Bz =2 P R AR AR B SR B AR R R € SR A (o Tk A 73%) , O RE
TRIEFER T (BB BERERY 65% ) , JIn 7 247V 38 AR BRIARE | H 2805 % Je 7™ E MO A 1 7= M % AP o 114
Ay, FHAA REVR T FE I BRHEBCR I, PEMT R T AR, 1T £ T R A kR,
EIE B T AR B AERERRE B RESE fE = A3 A A 7= S T A= B2 K= b 4 B, A TRUR) %
PR, B GDP BEFETE 2005—2020 V-4 F B 5.56% , It x5 5 A2 A 4/

(5) rifbKF-(UL)

UL AR T A T8 AR 36 7 Ui S 48hn, 15 R, UL SRR A T R i 7 077 48 T 3038 A9 1E
AR [T SR B ARAE 0.295—0.334, HL7E2S (8] | 3 B P i AR A0 RS S5, B R 22 S IR T fiE S5 K
PRTEAR 17 25 DX B 1 3 Tl AL B HOAR [R) A DG il 5, 8 T 1 W 5 B bl e A 1 s A P, B8k Rl T S 1
WA AT 53 00 2005 4F 1 29.6% ,25.4% 1 26.7 % _EF-F) 2020 4F1 78.4% .65.0% F1 60.1% ,15 413
i@ 53 31l 35 48.8% (BAk) \39.6% (1) M1 33.4% (7 %) AR T Rl 2 S A 300 B | 158 e 3k i A 484 S A Xk 2248, )
WIS R LA 3 29.3% F1 33.6% ., Fifi #1511 PG 0 X B W B Ak 0 Rt 0 | N 11 8 SRR K i L A 188 it A 15 o
SRFEC T AR ™ sl iy i B A8 QX R IR ) R it TR, 118 7 4HE sl HE T3 o [0 sl 3ok vl 4 (6 55 43
HiFTMRCE b Ak R 8 FH T30 A SR AR S R G DI RE T 95, S5 23 i fh x40 i Bl V0 DX L sk 5 5 9 52 i)
RERFIXE, b, #TT R 5 EL ek vl f Xof e = 453 198 52 i the /N P X B ) JHC Dt PR T 8 2 #0 7l J rp  IXC
B3 T AR B 8 3 TR RKAF (1 2010—2020 40 X A8 X AT AE X 3R T 16 oA 96.5%—99.5% , F5%%
XK E] 100% ) , 7 15 FE 78 AR TR0 A DX 3 0] 4% f51) B 2 SR A0 A AR ™ A 4 Tl 3ok i FH b RS P 155 20
ST o ME LA AR SR ; LU SR KT A 3 B Ak P i R B L R B ) S RE R T $RAE S 1] LB R AR, AT 4R
RE TR AR A D BRHERL | e UL X0l T8 b3 X B 408 A A A R st 353

(6) AL E I HFL(GCA)

5 Ws, GCA AR R BRI AE-0.261—-0.035, L GCA 8 I x&R 115 Bl a4 HAT G g /B, #0461
R BE AR 25 [A] B h Hh [AMIE AR PG I v, 3K PRI kg S X B X A A R T T 2 5 e ) A 0 DX 358, 558 LA O
TR R R 3, 280 & SR A T Ak K P48 v , T 2 Ab 7 25 S RH XTI (AN 2020 48 R0 DXORN 4 X9 2 Ak 7
TERATHIA 40.33% F11 42.59% ) ; i #R T A4S VE AN A DX BLAR L B8 ) A, AR TGS IR 3 HF A R Ak, &
A7 55 FRE A R (AN 2020 AFAR T R 2R 0 % 0] BH RN PG S A% LU AR 35 853 001138 66.70% F1 52.48% ) , AL T
A TR I SRR A R R I IR
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4.1  KAREARTT Rk 2L B 25 4% SR

KAREAR T 2005—2020 4F— B AL Fo =7 HUIR A, IF Hik 7 2 E T3 X SEEAASE 7 45 W i rp
L S R O Ak T 5 41 ELB 5 S IR A A 4508 — 3, (H 45 1 A Y XK PR TR b X A 5T A 45 SR A R
[, B ARVE M X A 2007—2017 4F— ELAD T3 R PR A R B R B) 22 < M7 AR Ak, 303 2 53 104 JA PR T i
SRR IR BE S R A BT R A e, RV 1 el SR 5 A% X ol v Bl AR i) 25 8 5 AR F 9 A 22 L Al (H H A
R AR PR A R 3 T RO AR BRI AR 3 FIAE RIS AE . Tolbad R Al Az 7= 2 = A5 A3 10 BRIC A 343
SR VMR 380 b A0 i gt T AR 3R DA W S R B8R A 73 5 WIAR B S A 3R R R TR R T 8 Al fk A BB TR ) T R 1
R FHHERCA F- 56T, IR R T Rl A 7 i B HE I, B 2 35k T 22 Vi s S5 0 1) FH gk i) CASA 7R
HEFT IR T R BRI i BRI B R S i 22 5%, N R R 25 ROk e e —3, 2 T4
IR AR ZR AL =4 A 2005 AR T I T BB IS AR R AE 22 5, X 0T RE S0 9T X VR IR B,
NEA G PSSR R ) B ANRIA G, 15, A I I B A U A S R AR ) AR AR = 2
[ L ARARAE A R, AR I BT A B8 22 B i K RV AR T 1B s LY AR b = A R AR Il N 1
TN AT T, NI 3l A B RE IR HE A T T B, SRR A T BN 3 4 | A IR sh & o &k
JEST B HE B IR A R SR AE ARG TR 2L A HE B R, 7l 5 R RS R A A B, — R R Ay - K
i A F AR AL =48 RE TR A FHRICR 5 5, 982D B BRI A sk =5 i

KRR TR T B 25 X L B8 AL R 34 R TR], ik 5 1 R Y I 2 R — i, R IR R 45 X B (35
PR B BRI ) Al 2 AR (3R 2)  (EATE A Bt HE Al A 34 1 ok 8 (0 11 X BR A1), PRI A AR TR
T2 X B — EAL T H0URA . B R R R DU JRMIR ™ A 25 0] o3 A A% Jmd , Blie = i e 22 1) [X 35
FEAATER DTS X BRZ AL L Tl AR L 52 mdh i85 e X BN 4R N80 shom ik
SR HE R 2 AR R0
4.2 KARTEAR T R ik 27 520 R 2R

DX It 2 SRR DRI DA G, PRI TS Ml e ) PR 3R 2 IR sl 20 7 Ak R 2 Wi ol 1k 1) 2516
N U5 R | B TR S BE | 7 b 45 +A) R bl AR P A 34 R R e DXl A R | Bk Y RN Bl 22 75 AR Ak i) S A
Z U Xu ZE5TVR Sharma 2558 AOBTFIT K BR, 4 MUk T A RS o R B> (N AR AR AL o B b ) 2 BK
SRR B B R A SCHE T HB PRI 25 A GWR AR B B4 5 i 23 A8 A i 520 R RS & 0, 76 4% Fh
FEEZ B AT, PGDP (ELL UL Fl 1S J& 3 B0 PRI AR o7 Bl e 5 it A8 fb i) 2R 365 i #E A 2R I & v, ASR Fil
GCA X e 77 4008 i I VE ] , ASR J& Ry 7 B b T4 FAR T 7, - HAT B B A ZS [a) S otk . X SRR
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