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Abstract; The regionally integrated development of the forestry industry is significantly influenced by the spatial correlation
and spillover effects of forest carbon sinks. The scientific accounting of forest carbon sinks in each region and analysis of
their spatial correlation characteristics provide a crucial foundation for developing differentiated carbon sink development
policies. The forest stock expansion method was used to account for the forest carbon sinks of 31 Chinese provinces
( municipalities and autonomous regions) over six forest inventory periods from 1993 to 2018. The spatial econometric model
was then used to analyze the spillover effects and influencing factors of forest carbon sinks. The findings revealed that; (1)
China's overall forest carbon sinks were increasing, while forest carbon sinks in different regions varied greatly. The forest
carbon sinks in southwestern provinces and northeastern forest areas were in the first echelon, and Shanghai and Beijing had
a faster growth rate of carbon sinks. (2) There was a considerable spatial association between the distribution of forest

carbon sinks in different parts of China during the study period, and the Moran index initially displayed an inverted “V”
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shaped change before increasing in a more stable pattern. (3) The forest carbon sink had an obviously regional spillover
effect, which was divided into direct effects, indirect effects, and total effects by the spatial Durbin model. Forest carbon
sinks in the immediate area and its neighbors were positively impacted by forestry management and stock levels, while
negatively impacted by forestry industry development levels. In conclusion, local governments in China should consider
regional factors when developing and implementing differentiated forestry carbon sink policies, and should use the overall
spatial planning of national forestry policies to thoroughly coordinate regional forestry policies in order to achieve green and
high-quality development of forestry under the leadership of the " community of destiny of mountains, water, forests, fields,

lakes, grasses, and forests" .

Key Words: forest carbon sink; green development; spatial spillover effect; spatial correlation
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1.1 BHEN4A
1.1.1 Fdaskis

TEFE 1993 1998 ,2003 ,2008 ,2013 Fil 2018 4F-F& [E /S IR AR GE IR G A i ge i1 50k, B0l U5 A T (4 B AR
ORI AR A ) AR B GE AR S |, St AR S St O E50ok T bR 5 7 22 52
1.1.2 AR kH
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J&AK- 0 h F-level, (2) 578 IR FE55 8 )1 R BTORFFIEE (Bl [, 55 3 & NBCIEAR KRR BE 5%
M=, AT X FRAMRBR I S 2 F 2, SCH AMROE R SRR Mol A B3 NBUR 55 8l I B E % AKT,
100 F-labor, (3) Mol 45 BEK S, i MRAT RS2 - UR AR C i 075X, o] LR IR B A I ) L i T kAT
St BRMBRIC AR R AFAE 10 R BO AR DApl i B AR L 10 4F A9 2 A i B SR MOl A UK L id
K F-area, (4) FRMCRAMF, PA RAR X FRARIR I A & FE LR, BEBUTA IR AR AR Ry 52 0 b I
FIEEFEPR ,IC N F-logs, (5) AR EARRE AN R M X A0 ZR bR 2505 USR], ZRAK a3 | |3 X R Mk
= — s RS2, AFRAR R o 3 TR AR AR AR ) U (B AR R AR, IC o F-disaster, (6) #RAK
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X5 2 ARARIE Y ) BRI RS 28 RN AR TR AR & B, B S

Cp=Cs +Cy + C, (1)
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WBCHC A 7 2 TE i U 9 52 2% 23 (VB G, 91 SRy 2 SIUBIT ( F 9 [ R BA 7 Al 8 Bt 7 e s T o U0 00 4 4

http ; //www.ecologica.cn



10 4] A 45 A B T i AR 25 i) SN 2800 5 5 0 [ 2% 4077

F A B ARRS I 2 T8) A AH OG5 16 43 42 Jmy 25 8] E AH 5 ( Global Moran’s ) FlJm)## 23 ] H #H 3¢ ( Local Moran’s
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Least Squares regression, OLS) | Tl [l HARAI AN T .
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y,:,zpz wyyir+¢+xixﬁ+ﬂi+ni+§0n (9)
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31 FKESAE (T HIA X)) MBI 5= 54T

I E ARG B B AR 1509780.85 J7 t(F 1) o AR¥E 1993—2018 4E4444 1T BRI &40 A
RGO, Bk 1, 3R E AR 53 =N BEBN . 55— B A PE R 8 0 FIURJUAR X, i T BB 2R, X S il
XA K Y BRARTE AR, Sy 3 AR ARRRTE B 1 25, 58 R BA R g 5 AR X 7 3 [ AR bRme I v s v 4%
IRV o 55 =B BA A AR TR L DX ol e A A T RGP A D, 2018 4, FR 1 ZRMRAR VS i 1976234.52
J7to VORI 0 264438.45 J7 v, R IR EE AL, R EmI S G 1 13.38% ., =5 MU B IRIL =44 ki
SO EREHS , 2 B AR R 22 AN K DU B AR ARBR TS 5 3R AR T A 46.68% , Kt BIgEMT
H T AR T AR b R R 22 (R B BRI . 2018 4F | BV B iR, (2 BRI 2 ) AR AL TS Uk R
TR A R, T [ A 0 B BRI R AR AR A T TS
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Table 1 Summary of forest carbon sequestration in all provinces ( cities and autonomous regions) of China

;meg,%on 1993 1998 2003 2008 2013 2018 ifa{i Raiﬁiﬂge
de5e 517.00 794.54 973.97 1203.22 1651.28 2823.74 1327.29 446.17
Rt 183.81 185.65 162.60 230.42 433.32 533.23 288.17 190.10
tEld 6075.57 6891.13 7541.91 9701.58 12483.05 15915.79 9768.17 161.96
17 5192.37 6538.68 7182.77 8855.38 11283.01 14972.05 9004.04 188.35
e 103891.81 113724.85 127615.18 136382.15 155856.92 176911.54 135730.41 70.28
iy 15660.99 18695.00 20247.04 23433.31 29016.75 34465.17 23586.38 120.07
HHR 87855.79 91125.88 94588.36 97793.75 106882.47 117353.68 99266.66 33.58
BT 156121.52 163432.31 159299.86 176217.40 190562.31 213984.31 176602.95 37.06
i 12.30 27.72 38.51 116.95 215.89 520.75 155.35 4132.49
L 941.29 1003.02 2647.54 4056.86 7495.66 8161.21 4050.93 767.02
HIL 10961.26 12885.12 13364.57 19953.44 25116.53 32571.55 19142.08 197.15
LR 7241.92 9610.86 12016.11 15935.99 20940.17 25703.67 15241.45 254.93
tag 37268.46 42275.72 51389.11 56114.64 70433.86 84500.07 56996.98 126.73
A} 20956.94 25844.82 37658.09 45796.08 47314.88 58697.63 39378.07 180.09
AR 1738.11 1715.76 3709.19 7343.35 10333.80 10613.82 5909.00 510.65
T B 5582.83 6092.10 9736.99 14986.82 19804.48 24003.62 13367.80 329.95
Wi 13852.44 15320.13 17848.98 24262.40 33195.18 42295.33 24462.41 205.33
Wrg 17549.14 23043.60 30740.84 40440.25 38346.33 47170.19 32881.72 168.79
IR 18823.91 22853.88 32862.29 34968.19 41339.31 54166.94 34169.09 187.76
i} 24745.20 32091.05 42259.82 54306.07 59011.56 78492.91 48484.43 217.20
i3] 6598.45 7661.36 8335.77 8427.38 10315.31 17771.95 9851.70 169.34
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Il;'ﬂe g[Xion 1993 1998 2003 2008 2013 2018 Ifjgﬁe Ratiﬁinge
GV 2583.97 6181.59 9779.20 13128.23 16974.43 23956.19 12100.60 827.11
il 151223.53 167547.80 173249.72 184868.58 194632.25 215600.34 181187.04 42.57
Bt 10879.92 16277.48 20616.79 27813.82 34844.30 45394.37 25971.11 317.23
Pagre) 128049.66 148713.99 162111.43 180011.72 196148.93 228537.41 173928.86 78.48
i 237937.69 240523.02 262529.19 260147.84 262066.52 264438.45 254607.12 11.14
BV 32343.99 35063.62 35654.50 39181.94 45868.92 55454.77 40594.62 71.45
H- 19116.01 19928.67 20279.20 22433.48 24854.96 29181.96 22632.38 52.66
Hi 3429.20 3788.79 4162.14 4536.37 5017.82 5635.24 4428.26 64.33
TH 672.69 678.04 455.13 570.16 765.01 967.58 684.77 43.84
e 22663.73 29437.14 32484.67 34872.23 38989.10 45439.09 33980.99 100.49
B 1150671.50  1269953.30  1401541.47  1548089.99  1712194.32  1976234.52  1509780.85 71.75

Total amount

3.2 RELAE (W HIRX) BRI %S ] OCH M 734
3.2.1  FRE BRI 4 )R 23 8] SCHAE B

ASCHIH Geoda 18.0 Fil Stata 15.1 X4 fift 78 & - AR ARV 52 #4742 J5) Moran #535 , EHL Rook <4245 ff
W R AL A 5T AR T PEAR R AR s A AR 255N 2,1993—2018 4, Moran's 1 #5434 R IE A
HAf T 1900 8 E MRS, Son 3R E Ml BAT B3 1 4R 28 [R) eIt

F2 RERMBICEL/S Moran's I I5E1QIE
Table 2 Global Moran’ I index test of forest carbon sequestration in China
F8HF Index 1993 1998 2003 2008 2013 2018
42 J% Moran’s T 8%

Clobal Moran's / 0.324 0.339 0.322 0.327 0.329 0.331
Z 3.0901 3.3117 3.1935 3.1974 3.1723 3.1758
P 0.006 0.006 0.007 0.007 0.008 0.007

W&, Moran” s 1 48 % 1 25 4k 52 30 R [7] i #,
1993—2003 4= HATE] , BRAERIL. Moran’s [ $8BCMEI“V” 0.340

R S I WG A3, 76 2003 42 I, LU R R *?é\ e /\/

EREaE ETF, Moran’s 1 880728 3l vd W . E %4 §§ 0.325

(T AT ) 22 ] B AR AR I 762 18] 1 4 S A2 O fg; o

ARHISE 1988 G2, i1 FRIVEMIIKA BRI 030 e

FERHPR Y I BEA K B9 4 S Fr, X & H X Moran's 1 A4 Year
RECAR THE 2] TR BEAE T, 1998—2003 4EZ [H], 1 4 Moran's 1

TORGUEASIOGE AR S, ARSI LR Fig.1 Global Moran’s I index trend chart

TEASH DSt . P45 . RARMROR P T =L By
PPARUA S B D IRA P T AR A (EJE T 45 b DO A T AR S Y RS A R A AR 22 5, 3 T 45 Hh X 2 [
23 (A AR SN I BEAI . 2003 4F Z 5, 4% b DXOMROR i 5 R IR B30 AR T2 1 St , A R0 DA 1T ZRAAR IR, 217 51
T4 DX ZRARBRIT & R Moran's 1 3880 tRfsE 7,
3.2.2 FRIEFRMRBIRAL Ao 02 18] O 7 B
X BRI 1Y 42 JRy S AE 3 A - T U W R ARBI I i 7 45 b DX 22 [8) 1) Jm & 2 () L AHDG A O . PRIk 12
Jri s Moran's 1 FRECHIS B R SEAT R B DGR ME A3 BT . JRr i Moran's 1 i BRI 1 DU~ G BR 3R I A 2 ] £
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BB HP SRR (H-H) F5 S BRI (7L FA D) 8w AR & 1 HoAl 2 (T L A X)) g
Bl 58 "4 R (L-H) , FnRERAARBRIC 4 (T AR X)) #lm ARk I 2 i HAth & (T L BB X)) it 48 =
GBR(L-L) , Fn IR 4 (T R X)) SRR MR i i Hofh 48 (77, AR X)) B f ’EE[EI?KBE(H-
L) F7R iR AR =8 (T AR DX BRI B oA (T BRI BT, 55— =R IR EBR M
T 22 B A A 28 [B) TE AR OGAE |, 565 DO G2 B 3R AR /A7 A8 4 25 [l SRR CAE .

&l 2 Ry 3R E DRI R 38 Moran's 1 84U, BIrh &S o X EEARTE AL — = =R, X1 1993 Fl
2018 AEMAEAL I . 1993 4F 25 i A G I M TUR AT 25 1 o AR AH OGS 0y i 1 . 2018 4B & mi A A 1
VO R, MR ARG 0 A B A0 B N o e A S A L X = 4 v 7 T VG g L X, 0 B %) AR AR 9 U 5L
T, AR R FIMRO 5 DR TR A S, 1 20 74 R b XML BRIC AR SR R e

420 - ! Moran's 7=0324 390 | ! Moran's I'=0.339
1
250 | 19934 ! 230 | 19984 !
1 I
1
0.80 | 0.70
______ L L T
-0.90 ! -0.90 !
1 I
-2.60 |- ! -2.50 |- !
-4.30 1 1 : 1 | | -4.10 | | : | | |
-430 2.60 -0.90 0.80 2.50 4.20 -4.10 =250 -0.90 0.70 2.30 3.90
3.80 | 200345 | Moran's /= 0.322 360 - 50084 i Moran's 1= 0.327
1 I
2.20 2.10 | 1

1
1
1
of

______________

CEMREEET
The spatial weighting lag factor of z

~1.00 ! -0.90
1
-2.60 - ! -2.40
_4.20 | | : | | | -3.90
~4.20-2.60 ~1.00 0.60 2.20 3.80 -3.90 -2.40 —0.90 0.60 2.10 3.60
330 | 20134 ! Moran's 1=0329 320 F 50100 | Moran's 7=0.331
1 1
1.90 L 1 1.90 - 1
N 1 ]
]
0.50 0.60 !
-0.90 -0.70
-2.30 -2.00
-3.70 -3.30
-3.70 -2.30 -0.90 0.50 1.90 3.30 -3.30 =2.00 -0.70 0.60 1.90 3.20

ZK BB z-test value

2 FEZHRMBRC Moran's I 3558 = Bl

Fig.2 Moran’s I index scatter diagram of forest carbon sink in China

3.3 FRESAE (T BIRX) BRMRER I ZS [ 8 R0 5 5% 00 P 2R 34
331 AR R

4 Jmy o Jry s 3 TR S 43 4 2R I 3 1 BRI T 1 22 ) 7 i 5807 Sk 3, iy I, A 5 T) 1R 2% 79 5 il 3 A b
W BN

S IM A, TSR Stata 15.1 20 TR U f (W TROAREIEEA T OLS Ko, FARYE LM Ao D S g fid
PE LM K02 R Beas (B i gk 3, Ml & ARV FRMREZ O R B X BRI S A AE A S 1) 17 )/
H, 57 s 1B Z A MK BRI IR E RS KX BRI A A o 2 B LE I E R
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3 OLS EAKIER
Table 3 OLS regression test results

T EIEEX4 T4t BN
F2iE Variable Coefficient T-statistic Probability
Molk =l % J'é K Forestry industry development level -0.2003 -4.88 0.0000
5B 1B R A Labor factor inputs 0.2991 5.62 0.0000
Mlk A& B K Forestry management level 0.1205 3.26 0.0010
FRMRALTE AN Forest harvesting area 0.1449 5.13 0.0000
FRAK FEFRIE Forest disaster level -0.2436 -4.24 0.0000
FRMEBUKF Forest stock level 1.4365 12.16 0.0000
R? 0.8855

W 4, LM A RS E A S AR I 1 1% 1) PRI 4 MG TR A 1 UG, B AR ST IR R
LA [ Jm R s ] R 22 A AN . AR =S [l T A v | SDM R RLHE BL RSOV, 9028 4 B ik % SDM
BRI AT 25 (6] AN RO #4734

#&4 LM 7 Robust LM #1455
Table 4 LM and Robust LM inspection results

Ki g6 411k Test statistics EH Z B Coefficient 1231 Probability
Moran's [ $8%% Moran's I index 5.027 0.0000
Frkes B H I F AL ( JE23 A3 J5 ) Lagrange Multiplier test (no spatial lag) 20.471 0.0000
FafE PRSI (TEAS IS ) Robust test (no spatial lag) 7.702 0.0060
P ks B H T 7458 ( JC25 M]3 22 ) Lagrange Multiplier test (no spatial error) 17.083 0.0000
FafdtPE A 56 ( Jo5s 18]35 22 ) Robust test (no spatial error) 4.314 0.0380

S RS AR A Y A, 3 3 5 2 G 0 T [ A SR RN BE AL A TR, K S0 5 SR, SDM
HI S 2RI (E N 14.73, Prob>chi2 =0.0225 1833 T 5% 1 2 PEARG 6, #0ise T 11 72 50007 1) 4% [) - T Ak Y ke
WEATHNE R I AT . FEZS (AL SRR g | BT i g A i 1) 228 ) J 0L, (AR RARL SR A 111k T LA b T
BrN AR, i3 s, 7E = Rpes e e, SDM BARLY o =0.009 , 5T SEM H1 SAR #8400
R*=0.753 WART SEM #5254 75 & SDM FEH R 5 AR Y | foe 2 £ [ e RN 1) SDM AL E 74347

55 = SR LA ( Likelihood Ratio, LR) . % SDM REEIHEAT LR K3, #6560 25 [A) A R AL 2 75 258 1k
A SLM il SEM #58), 4n5% 5, LR kx5 5128 15.50 F125.77 , #4558 T 1% 0 B E MR,

25 b AR SCRR A LT 7 S50 1 25 Tl A A8 43 B AR Y1 114 25 (1) &7 3500 5 5 M PR 2%
3.3.2  A[RAMG BN AT

SDM H B () = SHU p 1 R ECH 0.238 , A7 764 I B 19 1E RN HF 285 T 10% B 38 100, B0d 3=
A8 (T AR X)) AR B 2 ] AT 28 [B)3 300, I HAB AR X IR AR I K 2540 19% , 4 X 38 Y
KB 23 1E 1284k 0.238% , Xof 41530 Hiy DX ZRARARIL 1) 3 8500, FE 40 PR B T b3 b iy 2 ) G, Ml =l
RIEIN- 55 8 I BRI ATK Bl A BEAKF-  BRARCR AR TH R | BRI 5 8 B RN AR KT 14 25 ) 3000 43
A4 :-0.0410,-0.0274 ,0.0576 ,-0.0380 ,0.0528 ,0.522 , Horvpfoll ™ b & K- | 55 3 ) B Fe AFAERMCR AR
T RRGT I 44 1 R B ) S, ROl A5 3K ST FRAR I 35 R B RN MR R UK ST P I 3244 43R T ) 5
3.3.3  ZS[AIANG RN I R 2 A

235 [A) A AR ARUAR A M R T 45 M IX 22 [R] 9 28 (B 8 G AH DG, SR T S B0 1T 25 SR AR BB E SR AN
25 [ 4 M RN, B B HH DA | AR SCOKE T e 258 e XoF AR AR Y1 14) 52 M 5007 it hy L3 TR A0 SR 2880 17 F T o 375 i
RS ROR . BARSE R anER 6 iR,
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x5 RAEAER

Table 5 Model regression results

ARt 4 FR Variable name

Z3 [a] i J5 A2 SLM

75 [ iR 22 SEM

75 )AL AR SDM

Al =l 2 Je Kk

Forestry industry development level

57 8 JIEZH A Labor factor inputs
Mol A BEIKF- Forestry management level
FRMCR AR Forest harvesting area
AR E L Forest disaster level
BB FUKF: Forest stock level

23 AL EE bRl ™l & Jré K -

W x Forestry industry development level

-0.0843 """ (-0.0237)

0.0253(-0.0343)
0.0137* (-0.00789)
0.00883(-0.0104)
-0.0482""" (-0.0148)
0.790 *** (-0.0832)

-0.0949 """ (-0.0258)

0.0293( -0.0359)
0.00867 ( -0.00828)
0.0142(-0.0111)
-0.0556 *** (-0.0152)
0.863 *** (~0.0926)

-0.0876 """ (-0.0239)

0.0365(-0.0331)
0.0162" (-0.00765)
0.0125(-0.0102)
-0.0460 """ (-0.0144)
0.811 """ (-0.0824)

-0.0410(0.0369)

23 R <55 B T H R A
W X Labor factor inputs

23 ] B x Aol 48 B K F-

W X Forestry management level
23 [ AN FRACR AR TR

W X Forest harvesting area

23 [l B X AR AR R e

W X Forest disaster level

23 [ AN EL < FR AR BUK

W X Forest stock level

-0.0274(0.0628)

0.0576 *** (0.0217)

-0.0380" (0.0215)

0.0528(0.0322)

0.5227*(0.208)

\ 0.320
-0.142

0.382%** 0.238*
P -0.0906 -0.137
R? 0.768 0.75 0.753
2 0.0101 *** 0.0110 *** 0.00909 ***

-0.0013 -0.00142 -0.00117
BRI TT Maximum Likelihood Estimate 107.1987 102.0643 114.9495
ISR KB Likelihood Ratio test 15.50 *** 25.77 %

Ferfra ww U ERORIETT 10% 5% (1% 00 B ETERE  F5 S NEBUE N Z it

*6 TEIHMSHE
Table 6 Spatial effect decomposition
A B (] R SRR

Variable Direct effect Indirect effect Total effect
Moll 7= lb % JB 7K Forestry industry development level -0.0905 *** (0.0245) -0.0784(0.0509) -0.169*** (0.0568)
75 FI B R Labor factor inputs 0.0339(0.0325) -0.0259(0.0800) 0.00802(0.0914)
Mol 45 FE7KSFE Forestry management level 0.0207 *** (0.00754) 0.0802 *** (0.0293) 0.101***(0.0324)
FRMCR A FH Forest harvesting area 0.00996( 0.00985) -0.0443(0.0280) -0.0344(0.0300)
TR K EFLEE Forest disaster level -0.0435 "% (0.0143) 0.0520(0.0411) 0.00846(0.0483)

FRAEFUKFE Forest stock level 0.855*** (0.0798)
Ferfra wx U MRIFIRIET 10% 5% (1% 1 R 555 NEUE N Z St

— BRI BN, Mol R A 57 8 TR MO A BUKE BRMCR AR TR AR
TR AR AR S B 19 BLRESUN 43931 2 - 0.0905 ,0.0339 ,0.0207 ,0.00996 . —0.0435 F1 0.855, Hi B T 5538
FEZEFAFEMRAL IR AT 0 10% 0 B EVERG IS, HAYVR 58 0 19 %) B PEARS S, A9 M X A poll
K FARME B 5 2 XA AR PRI i ) B2 s A B e E . ROl A UK P2 7 2 42 s 2k
MBI DRI A R BTG F , & RN FE 51, ARARESF4 BN S7 AR A 3 AR AR T B 3G, ARAK
FERUKE SO T i X8 L I Ao i 5 i, B 35 UK B 2 3 SR TR AR B, Molk =l & /K S
TR FE AR R A 850, 28 BH 54 MRl = b 1) & J A 7E — o A5 B AR ARt =2 [H) A7 7E 25 AN UL LAY

0.903 *** (0.207) 1.758 %" (0.222)
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R, 1T BE A AR RS MO Ml R 4 0 2 e 7 M 2B ) i -5 BRI AN BB AR i Al & R . AR 5
3 HEL 7 0 L2 O AR A W AR A B TRIAMROR B TE R AR K

RS R W AR, MOl 7l 2 KT 57 B T BEER AR MO A BRAKE  ARMCR H AR BRAR I T AR
JE R AR ES FHK S 84 TR] 3822508 43 51 4 —0.0784 . —0.0259 .0.0802 ,—0.0443 ,0.0520 1 0.903, Hrr, B M4
HACE R E BUKF-E T 19 0 0 25 MRS, R 28 e ARG 1 10% 19 i 2 PERG 50, BIVAS 1l DX (8 Aol ™
M & IR 55 3l 1 SR AR BRAARCR AT AR AR bR 9 35 8 JEE T A <08t DX AR bR e 1 1) 1] 422 52 Wi I A8 B I,
ML A BRI R0 R ECA 1E , 3R B —1> b DX ROl A5 K P A 4 T 23 77 AR s Y RO, (545 245 (1) AH 418 1l
XA FEMOE A HHKOT b )iz DX 2% 20 | 38 RH 9048 103 i ROl 45 RSP o AT — 8 P B2 i B2 T, DTN 42 /2 AR AR
ALK o FRAME BRI T 23500 R BONIE , T ARARAA 13 A FP e b B B L i AR R, B AP & R B
B, BRI A E T SEH .

SRR I SN MR P A AR 55 Bl T BER AR ML KT BRMCRART AR BRAR K E R
FRRARE BUKF- 1Y SR8 5351 4 - —0.169 ,0.00802 ,0.101 ,-0.0344 ,0.00846 ,1.758 . Hrbr #oll 7l & e 7K F- |
ML A KRR E BUKE SIS T 1% 09 B E MR T, TR AR S WAl 10% 09 8 Z A5 357 3h
TEZRBN FRRCRARK AR AR F X BRI 2 (1 23 (8] 368 52 AN 2 Mol ™ b & S 7K 1 2
AR | T AR AT R0 N R E3 Sk B, L B350 Al 3 109 1) b B PEAS B0 o U BRI 77 b & J 7K P X A<
b DX B FRAAB I AT T [ 52 AER XA A8 103 B M T AN B S, ROl A BT (4 S AR | L 80 A ] 42
BN R B HIE , HA T 190 0 PER SR . Mol 8 K78 50 0T BRAREEH4 10 = 5 B, DR B iy
LB B LU SRR A AR KA 5 TAFAE IE [0 5200, & WML A5 3HK P AN {SORT AR 1l IX (%) AR ARl T A 4
SR, T ELXH AR I8 M DX 7= A 7R Y AN SR8, 2 AR B i DX BRI KA T BRARE UK 1Y B0 | &
FEASON AN RIS, RELFIRE O IE . ZRARE UK SO T Y iR A B 25 5 i RE ), LI 3 Hh DX 22 8] H
P[] AR R BRI RE 1 25 S AN K, BRI, ARPRES FEUK T % 4 b DRI <08 b DX (%) BRI T K SF-ARAEAE
TEHEEH

4 FHiE5RTR

4.1 FELR

R TR [ BRARA 2 P A2 B 235 ] 91 i 3650 I AR5 Wi R] 2 3 B 45 S | A SCOM R AR T 12 1 2 A R A AL 5
23 [ AR RN, A 45 TR 2R A2 I = A5 TRIAS 21 DL R 4538

— IR EREAR L EHA FE AR AR RIS 1509780.85 1 o 7S IRARMRGE RIS A A fA], AR AR
W AR R EHE S T AR IR BIR A 22 5, 45 M IX (0 FRMRBR T AP FE R R 28 5%, PO =7 U]
SR TT DU 3 R FR AR R KR, o B IR Y 40% DA b, R R T B B AR R AL T
IR (AR IR B LA, LV T AP Y i 1 e P

TRRELSA (T BIRX) MR RS O B, 3R E BRI A B2 0 2R 23 [ DG
1993—2003 4F- (8] , BRI Moran's [ 8B “ V" IR IR SeH i f5 FEAR A a4, 78 2003 4F 2 J5 , XU R
FEREH T, Moran's T 880283 IR IE 254 (7, AR IX) I ARARBRICAE 28 (0] b A8 AR FEIFANIHAE
JRIH Moran's 1 F8EIUR W 5 S AR SCAE 2R - VUSRI = B o AR R AH DG 03 S 75 T R 52 M, 25 AN IR B AR
PR TR AR T B = v AH A% S, LR v A DG A b X A v /e 3R [ P g X, 5 AR R
FRARAE B, B AR5 TR S0, HETE T 74 R DML i SRR R

IR IR E AR ARBII Y 25 ] S 550 S s e R R AT, 4548 (T, AR X)) A AR bR I 22 ) A7 A B 35 1Y
23 (R AMRE RN, ELAFAT X B A ZRAR BRI K478 4k 19% | A X 38 A AR ARRR I 1E 17 284k 0.238% , Hehbfoll =
b & JEIKF- 55 8l 1 B AR AR ERMCRAR R I3 48 103k B g s, ARl 45 K SF- | BRI 35 R B AR AR
BERUKF XSG A 0 R E [ 5E 0 X628 6] A1 S5O 64T 40 il « ELEZ 3800 T, Il 45 B /K P R 2R bR 5 UK P %o
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AR H BRMAR T AT TE [ 52 0, R0l 7™ Ml &2 Jr AR FARAR I 55 78 B Ry B ) RUONE o [RIZE R0 H 4% |l IX A Ol ™
M A IR 55 3l 1 R AR N RRAARCR AT AR AR PR 9 36 A 3 0 A 408 b DX AR bR e T 1) 1] 422 52 Wi TN W 4
DA HE K S RN RRARES AKX AH 20 1 DX ARARB I A IE R RE MR, Ay Hp ol 8 B K S RN R AR S BUK P
X A 1 FRF 205t DX R AR A 1 [l 52 ), ALl 7= b & FEE 7K ST X 4% i DX f AR I 2 A 0 ) s i, {2 X6 AH
SR8 By sZ AN
4.2 BURFHR

FRAE T ARBFFE S5, 3 EAE§i 5 A S 22 S A MOl BT BOR AT AR a7

— 2R FRARBII e AE 25 ] A7 AR 4 S0 3 1 28 (B R DG 5 23 (R A NS R0V, % 2 S5 A mRl Al T IO 1) i
55 St 1 2 DX AT PR 2R 485 0 L DX ) AR AR R B I RTUMOL ™ b & JE 7K R AT MRl & J 1 2 TR R, I 25
B DR S Hh DO B, < LLACRR FS) R0 i JERMR R 5 | 400 T, A 3RS0 BUARBRBR I ARl 2 (0 K

TR A AR 14 2 ] SR SO, ARl 2= 2 FE 7K ST R AR AR AR T B R BRI T 2 P9 sl R 5% M Ay
B, LML = b R (0 S b e A B dE A T 454 L AR, BRSO B — 7l o Bl AR AR AR 5 — 5 =l
A B AR IERRARRRI KR TE , FRAMCR it 7 & B 2 R AR EC A, DAL R AR+ AN Ak, KAEVE R
Hi X 55 AR UK DX 8 4 S T 2 St AR 20 b DX R A0 R4 - BRI 5 80K, 7 43 IR MACh VAR H St 2240

R AR A5 PR N R [ AR AR B M R B (AN TR A T AR AR ARl 7 b ) & SRS RN AR b 1 2 ] A7
FEBEANVCECA R 2 AR RBAR A 1 55 AR ARBTG5 & B IOMR ™ S Toll & J FUBE 4 K & i O =i o
A% FEMOL A BT R E BUKSEJ7 1, SRMOA SR W R 51 2Rk AR S il R KA & Aol 2% 6
KIRIEAE B A A2y I =5 MR 22 500 St MO BORE B 6 DR AR ARl I ACAE T 41K 4
FALR TS L SR AL AR AR TCT0 [ St A BOR PR UE ™ S0t R A PR A0 B, £ AR B e ) Bl T
LT FRAR I i T
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