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Abstract: This paper evaluated the ecological security comprehensive index of Shanxi Province from 2000 to 2018, based
on the “Pressure-State-Response” ( PSR) model. It also analyzed its temporal and spatial evolution characteristics. The
Dagum Gini coefficient was used to measure the regional differences and sources of the ecological security level, while the
spatial measurement model was used to explore the influencing factors. The results show that the overall trend of ecological
comprehensive index is rising, the ecological environment has a big improvement but the ecological security level is
relatively low. At different administrative city scales, the increase of comprehensive index of ecological security decreases
with the decrease of the administrative unit scales. The spatial distribution of county ecological security shows a band
distribution. It presents a disequilibrium pattern decreasing from the middle to the north and south. The degree of spatial
agglomeration is increasing. The level ecological security at county scale is spatially unbalanced, but the unbalance is
declining. The regional difference is the main source of spatial overall differences. It presents obviously spatial spillover
effect. Economic scale, population density, urbanization rate, NDVI and elevation are the key factors affecting the spatial

evolution of county ecological security. The spatial characteristics of ecological security level has scale effect. The larger the
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research scale, the greater the scale effect. The balance between the integrity and sustainability of ecosystem functions needs
to be maintained on a larger scale. The evolution of ecological security level at county scale has path dependence. It is
necessary to innovate development models to get rid of path dependence, and achieve the path breakthrough. Maintaining a
balance between the relatively stable state of the ecosystem and the sustained development of human society and economy on
the basis of economic development is the key to promote the level of regional ecological security and maintain the harmonious

coexistence between human and nature.

Key Words: ecological security; Dagum Gini coefficient; spatial econometric model; scale effect; Shanxi Province
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Table 1 Ecological security evaluation index system
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Table 2 Ecological safety classification standard
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Table 3 2000—2018 Provincial scale ecological security evaluation results of Shanxi

HE A% 4 Eeological security 2000 4 2005 4 2010 4F 2018 4F

H BB LEATEE Comprehensive index 0.3388 0.3630 0.4052 0.6794

H A S148 %K Pressure index 0.1367 0.1321 0.0972 0.2015

H RS HEEK State index 0.1218 0.1092 0.1146 0.2178
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BN R BE A R B AR AR TR] I i KT 4 vl A B 2 S5 i $27t

Fz4 2000—2018 FILFAEHHEREESZETRAERHE

Table 4 The number of different levels of ecological security at the municipal scale in Shanxi from 2000 to 2018

G0 farg 1 Uk 1l I 2 422 HARXT 2LV BRHPN
Year Dangerous Sensitive Critical security Relative security Security
2000 0 5 5 1 0
2005 0 3 7 1 0
2010 0 7 3 1 0
2018 0 2 6 3 0

23 B4 Jar (1) ,2000 4 JEERAGICTR] M, B &8 A I 3 A IA O T SRS 1T, rh B A A AP
Bk e T R g M IR A T AEXT 2 g IV, S 90 el rp 308 1 g b 338 ek 19 25 ) 45 74 . 2005 4
LR A TRBCA B T, LB E KR R A I U il UG 117 A8 Ry i Bz g I, Hofth Mo i A= 25 %
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Fig.1 Spatial changes of the comprehensive index of ecological security at the municipal scale in Shanxi Province from 2000 to 2018
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R 2 M PG G - DX 7 oA SRR 17, A= A2 4K P e s ) B R AL AR A A€ B A P il vha il se
AKEATT IEL F A LA PR EL R B O G i BRAR T M SR, 2018 AF, AR ORI 2 M A R ST At X ORAT L
DAY B TS X T 5 B AR g R 2 4 IV 7 DR B 52 L A A R [ 7t 3 5 S 11 7 IX el g A
H it e M7 A 2522 A KA 25 [ L0 g 790 I 4 43 3t —az 3ol 705 5 3 a8 el A0 b 30 K I
Moty

X% [k COHE B ER%Ze lAdZe lZE

2 2000—2018 FILAAEHRELESRLEAEH= TN

Fig.2 Spatial changes of comprehensive index of ecological security at county scale in Shanxi Province from 2000 to 2018

SVASKE ARSI PG B S KO i A B KRBT 4 2 ASEFEE, B 2000—2010 4F,2010—
2018 4, RIBTBL N 1L PEAE AR AL 2K B Fr g Tt (H SR B 002, S5 B B PN AR 2 28 4 1R AR 0 DX el B e 14
2000—2005 4, 1L P94 #E i “ S8 K 5 R TR, il S0 vk HE T i 7 22, AE B IA BBUS T — 2 AL,
2010—2018 4F, IIPG44 [ 2010 4FF-4f 52t 48 05 YL HE i & BT 80, %48 8 A KA KSR AT 4 TR
[ P 208 3 7 M 235 ) 2 AR 8 ok st i JRABE S WP PR B AR AR ) T B, PR R A o
232 Z[HAERFHE

FHF GeoDa BT LI P44 B Ik 2000—2018 47 1AL % 2L A 85T 42 )R Moran’s T F5HONE (% 5) ,
BIUE SR 2 AR5 2 18] Y3 T 99% 1 B 5 PR 50, e BHAFTE IE 10 1Y 25 AR 42, RV E R L 298 8K
T Y X el A 2 ) A7 S SRR R R B B e Bt s, L2 IRAR

£S5 20002018 FILIFAEBFESRELESIEHHL R Moran's I I8 %R

Table 5 Global Moran index test results of Shanxi county ecological security comprehensive index from 2000 to 2018

4y Year Moran’s 1 Z P B4 Year Moran’s [ A P
2000 0.4870 8.1153 0.000 2010 0.3192 5.4237 0.000
2005 0.4032 6.8473 0.000 2018 0.3318 5.7589 0.000

SRt B A 25 A KOV AR 28 8] AR R A3 A ARAE , B R Moran’s 1 #8808 3] 107 A~ E 38019 LISA
SERE ( 3) , AP IR R 2K T Z 25 A SR, 2000—2018 44 45 % 47K P4 %5 ] b 322 LU
E R ARE R N F . B R AR X e PR R SR A AT L R B R BT, A A R R T R X BH B
7 BH LA o R ST X 5 BH AR TR X A A 25 28 4Kt , AR 2657 LU ERLAIR, 32 81 KR 28 5% o0 A SR B 1
FHW A, DT 1l i i SR 2R ARG 3 X0 A 1 R A2 Sk A I 970 2 bt B B0, A I A B 7o B F8 iy B
B AP DV B R A LK, 2R IR, AR A D KR I AR B AR S R K BRI, B
TERARAREE R X0, =5 R 5 2R X bR 2000 4R 9 12 A3 ) 2018 4R 15 A4, (R R X 3k fy 2000 4F i
16 N/ F 2018 ARERY 9 A, FEWIRFFE X A AR A 2527 47K T Y 2 i) S 8 L
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O ARF m AEER mm REER m SRER o RERR

B3 2000—2018 £ILFEHEERELESRE LISA REE
Fig.3 LISA cluster map of ecological security at county scale in Shanxi from 2000 to 2018

233 2R LORIE

A SCHAE [ AR b3 0 22 SR LY R0 438 3 FRE AR G T (5 BLIXD) Pl (14 B IX) KA (8
HIX)) s HERCORET (5 B0) (FHSR T (3 BX) Frprr (11 B A2 (13 BIX) ) smdf(Kiam (12 2IX) |
BT (6 ELIX) daiii (13 BIX) w17 BIX) ), DIERFTIET X A A2 KA 25 (8] 22 5 FORTE

ARE (3 6),2000—2018 471117544 EL B 8 R BRI 2 I8 T RS 25 8] FAEAE AR B A VR AT
IR G K23 [ 22054 T/, INTFRENEEE RECKF (£ 7) , THEFHEH 2000—2018 4582 R4
I LTSS, BRI A 6.7102% , R 2000 4 H1 2018 440, ARy 3 8 R 40 5 F 3418 0.0612,
VLA B R N AR R R 2K 22 SRR A AR i A Tl 55 . LT RE N BE e RECR Ik 8l R RS,
Hirp 2000—2005 4E41RE M 2.61% , i 2005—2010 4F 2010—2018 4EM 4351 F F¥ 8.95% .3.98% , i W N &R 25
LRIV 22 RAEARWAR /N, 25 AR M PEAS BT 55 . pE kR 28 )2 R AR T RES I, B IR 72 AW K,
2005—2010 4FEFEMR AR (5.30% ) , UhBAAE AL 2K 22 5 40 /0, 23 R AR a5 . 22 S8l L, Rl a8 (e iR
K (0.0824) , H1#8(0.0612) Yk, ALFHR(0.0571) 5e/IN, F-HERIE X 1 i ma ) AGAR G Dk, 8 5 221l K
W KAT I iz WA G 2 KR e I b 2" Fo0fi BB % 2K 2R K, HAER L 2K
S I A I A B 7 R A X, 5 3R R P SR A Y A S AR ORAT I R R A | B SR LA R A3 A DX
PR A 258 AR T R SR A 0 R U LS 8 e 55 oty B ST, BE 4 e A s KO M R TR B e
PR Ak U RS TR ST . LR LAZM R 32 AR R R A DT 2, A S 2 e SR A R R, R4S Bl
22BN, A5 AR A e 55 o PR T L, XN 3B AE R % K P22 55 Rz e 5 2 Br R R AL RIVER

F6 20002018 & T E R REEDEE B AIEHESTER M

Table 6 The source and contribution of the difference in the comprehensive index of ecological security at the county scale of Shanxi from 2000

to 2018

FRAES RIS WL
ARy LB BB Intra-subgroup differences Differences between subgroups Super variable density
Year Gini coefficient %5 TR % %5 TR % %5 AR %
Difference Contribution Difference Contribution Difference Contribution
2000 0.0811 0.0258 31.7600 0.0378 46.6200 0.0175 21.6200
2005 0.0805 0.0260 32.2600 0.0343 42.6500 0.0202 25.0900
2010 0.0750 0.0248 33.0400 0.0294 39.2200 0.0208 27.7400
2018 0.0738 0.0240 32.4600 0.0303 41.0300 0.0196 26.5100
YIH Average 0.0776 0.0251 32.3800 0.0330 42.3800 0.0195 25.2400
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=7 2000—2018 F LT R EFEH KNS FEE Dagum EE REL
Table 7 Dagum Gini coefficients within and between different subgroups in Shanxi from 2000 to 2018

TRENEE R ERiALIE- IS
ARGy Gini coefficient within the subgroup Intergroup Gini coefficient
Year s Je8 [k FhER-1LH8 JLR-FE A HH - A
Central Northern Southern Central-North North-South Central-South

2000 0.0567 0.0592 0.0879 0.0648 0.0842 0.0977
2005 0.0639 0.0608 0.0841 0.0706 0.0793 0.0954
2010 0.0637 0.0553 0.0797 0.0624 0.0756 0.0873
2018 0.0605 0.0531 0.0780 0.0577 0.0787 0.0861
YI{E Average 0.0612 0.0571 0.0824 0.0639 0.0795 0.0916

MFREMEELE RECRE , hal-db B R h) 22 5 2P0 T RS R /N L F+-/NE TR 1B,
2000—2005 4F-3 Jé ZBOH B/ NE_L T, BEIE A 9.00% , H- A5 0 FE AT B2 #,2005—2010 4, 2010—2018
AR T B I 430 11.53% . 7.56% ., ALHB-RE#8FHE ] 22 5 2 U8l T RS 3 R “/ME T R T 1
FE-/NIE EFE AU #Y, 2000—2005 4F2005—2010 4ERENE 43504 5.89% ,4.60% 2010—2018 -1 1E A 0.92%
RS- R T TR R] 22 S R PN AR R B o 2005—2010 4E[RIR e K (8.46% ) . 225U b, Hhs-rg
ERF R A BE R 0.0916 , HrER-JLERFNIL &R - EB 1Y 2B 735124 0.0639 F1 0.0795 , Hr &K1 # Z [A] i A= A8 e 4
IRV 22 B R, FLUCR AU -ma 0, 5 2 Pl rpisath DX AR 822 KO AR i, Herh R R T B X 5 P
SRR X A e, P b X AR A /KO 2 TIREE L, e Ja B AR A Ko B Ik, AR 2 4K de s (B 5 B IR
HM 25 SR P S M 2R, ACHR S Y 25 532 HE 52, A6 X DA o 32 A2 e okoF 22
FEH/IN | e ES b DX 2 b 55 LU VKA ) 43 A, AR 282 oK 22 B R, i ) DR Jirt 25 1 55 T 308 7 D M 4 e e B R
SO AT DX 2 [ 3 5 S b DX 2 380 A D 18 20 % S R B O R T A 22 FE AR R /N

N2 SR 5 K BT R, 2000—2018 4F, FHE N 22 7 ST RCR S I IR A BRBEIE Y 2.20% ,
FHENFRE S A 0 A 2 KOF 2 R AR N, HF W) 22 5 DUk 2 IR0 B PR3, REERI A “U”
R ERRENE A 11.99% , Ut BN R X 2 8] A AR 25 2 4 KSF 25 B AR AE AR /N, B AR 3 B2 48 R [R) T B 58 )CE B 0o
FERZS (0] 22 AR T AR B A SRR AR B L TR R IR A 22.62% , UL R AR A 2 4
IRV-2E XCE B (A5 W AR HTHE , 2000—2018 4 8 AR %5 B BTl oR Y /NF 7 BE 0] 5 1 E N 10 22 55 o likoR |, +
] A S M WP B AR A 28 2 KO- 22 R I ST FE BN . 2R BUA b, FRERI Z R IE S TN S A%
FETTRRCRA I . AT DL, I Pa 4 LA 2 2ok R 22 S 1 2R I T HERIAE B2 2K P 2 5
HYSEFREN A BRI 25 57, m 2 AR RS LEZ M,

3 LAEEHESRETERERMERS

42 Moran's 1 358U B 45 T 0, L PG4 B AR 8 K AF 7 2s R AR G | IR iz 1 25 () T A
TR R 0 PR B4 T 4007, 4500 4% IR 26 A9 45 [ 34k 0 Y, 2000—2018 4F A Moran’s 1 15403 M 1E, LM-
error 5 Robust LM-error £ 5 B9 48 1110 i 5 PESITE 1% ) & A5 /KT (32 8) ,LM-lag 5 Robust LM-lag AY%¢ i1
AR kS SEM,

Lpa 2 B3 A A % 4 25 A 98 BOFF 0 1 35 1 28 [B) 3 1 RN, 2000—2018 4, 25 ] 5% 25 [ #H 5¢ R 4K
LAMBDA 7£ 1% /7K L3 (R 9) MR A B L L8 A UGN 1% & AR X3l A B2 225 51551
A3 0.7601% .0.7960% .0.6264% ,0.6179% , 3% BAAS DX 38 1) A= 25 % 42 7K S i £ T2 o) ] 1B DX 3k i A A %%
SRV A i 2 B IE T R R

MASZI R R ) SEM AiHE5 1R FE (£ 9) , LU D% AR NDVI, S 2 1 a4 Bl Ak
DAL KE2S A AR LR N R L &3 T 240, 2000—2018 4F, 48 55 ML R B2 W28 IE %L, 76 2018
AR 1% 1) E RS, R TR LTS | Ha 0 s 483 i X 28 5% & Jre | ki i A= 8 i, 4 T H AR A
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AR X QR b X A A 2 4= AR I 1) s o At TR G, A5 8 R 80 080 hy aF £k B
191 8 MR 30, SR 9% B2 A 35 AR A AT sl [l K, 38 AR T 00RO A B AS  $ AAE 2
ARV KRR M XA e A R TE I i i IR 3R R AR 2000—2010 4R3I 20 109% 19 5k & PR 5
{5 2018 4 A0 i K56 , Fe A A ZSTIT & 3 B T s e S BRYE Bl 2 N, Mt — E R, & A S R B IR 25 2]
RIS ek & e B P B T R Y K S AR S IR Z R A . AR T RGP NDVI R
S IEE H AR T 10% ) E ARG B , F WA 1 7 5 n 4 S A R TAE R RE R Il i AR R RGN BE R ]
A3 Hh DX 36 A E DX S KR T, R R R B T B b it 10% 0 B E A T, B SRR X AR
BUEEREEA B EW AL R S X IR TE 1500m LU | AR S ERES 00 iG55 | 3R 085 08 2B 38 5
{25 R G ISl A £ 1] 3 2 o ] L DX AR 2 i KO

#=8 2000—2018 FILAEBIFESLTLELMERALER

Table 8 Linear regression results of county ecological security in Shanxi Province from 2000 to 2018

PO 2000 4F: 2005 4F 2010 4F 2018 4%
*ﬁy@ﬁ/ﬁ N ot N ot N it ) .
Ipedtion methods SIFRE BEE GotR mEH SobR RN Gt GE
Statistics Significance Statistics Significance Statistics Significance Statistics Significance

LM-error 28.7723 0.0000 38.6744 0.0000 26.2289 0.0000 21.1669 0.0000
Robust LM-error 19.0480 0.0000 18.3504 0.0000 14.1616 0.0000 17.3613 0.0000
LM-lag 32.9117 0.0000 21.5733 0.0000 14.5610 0.0000 7.3757 0.0066
Robust LM-lag 6.0442 0.1395 1.2949 0.26367 2.4936 0.1143 3.5700 0.0588

£9 20002018 F L FE BHESTLL KT SEM At 5 R

Table 9 SEM estimation results of county ecological security level in Shanxi Province from 2000 to 2018

ﬁfﬂj’fiia}ﬂes 2000 4 2005 4% 2010 4F 2018 4 ﬁfﬁﬁimbles 2000 4F- 2005 4F- 2010 4% 2018 4F
pgdp -0.3804*  -0.0358 0.0202  0.0523*** || ele -0.0915**  -0.1105** -0.0835" -0.1678*
str 0.0469 -0.0324  -0.0509 -0.1457 LAMBDA 0.7061***  0.7960 ***  0.6264***  0.6179 ***
pop -0.0199 0.0848 ***  0.0646*** 0.1296*** || AIC -455.7400 -433.7150 -427.8870  —424.3350
urban 0.1477***  0.0627*** 0.0572** 0.0255 sc -431.6840 -419.659  -403.8310  —400.2800
ndvi 0.0426* 0.0507 " 0.0762*** 0.0649"* || Log likehood 236.8699  230.8575  222.9434 221.1675
rain 0.0687 * 0.0972**  0.0867  0.1069 * R? 0.7459 0.7185 0.6005 0.6589
temp -0.0375 -0.0456  -0.0565 -0.0162 8 0.0006 0.0007 0.0008 0.0009

xS RIMRERTE 10% 5% (1% H97KF 1835 ; Likehood X EUBARAR T 5 ATC Sy ARt f7 B 5 SC oM T FU oA L HERI 5 R? S35 48
B, LAMBDA 23 [A15% 25 H AHOC R 88

P ZERE K 5 AR A i AR R I A B A A s AR IR ESE R R 7l
SRR 45 7l B B AR A S R N I T Bl R B AR AL, T BAREE ;L R R 5 2 SO R ] B M X A A
4 R H TR X 45 DR L 6 2R 2 557, il = 50U S 9 0 T IME . oK a5 AR 1 28 A 52 i DX A A
FARDL , (B S AR 28 R G RPIRAS WA AR R ™ A L

A B SR R 2 AR, B E S S 2K I B AR KA T I R L R A
By N BT B VNI (R0 R g o0 L IS R B L3 | it RN owd N A S (A e A A TT = N e 1 <]
IO TR BN B AR 35 R 2000—2018 4EITE 57% LA b, KAT P B i 22 AL R -EL i) i o AR L 491 5 7
M 25 I S T A B, R X BN TE RMERE R AR SO AR TR AR AU R R (H
H SRR A RAT , BUM AL 5 OR3P BRARGIR IR , e By &5 O™ D5 31 SEMGE 470 OR3P BRI
P SERINE Y ZEACE th & (AR R (3R) TRBCR E MBS AR B 12002 ), R AR 2 KO iy B v HAT R
W, R AL T I XA S 3L B B S B I X A A KO 5 RAT L XA LU AR 22 00, B 22 LR
UT A P2 e URAE A3 A 7 DRI R 57 X, #RE 31 2021 4F, B384 o1 IR, i B e it 1) 13.62%
AFEREJIIE 12625 1 Va, &AM BIERER 12.07% (B ARSI B i 55 , A2 AR AR T3/ MU IR
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J7 GBI TR RS T M 55 AR SRR LINAR . sRAE N T, KR A S B i A S R ECa Bl
WY S ) e (L X, 5 2 A T SR A, 8 55 R KO i TE IR T T ik 5 &0 R Ry B AR B 4
XF AN M R TECE A5G, 2006—2010 4K JF 2T A 80 AZTCHH T IR EE TG YA FE , 2008 AF A5 & A ( KR T
PRI SR BE E 5O TR ), Wi W s E S AT 4R h G . 5 KR AR L, 32 3R 2 i
HUR AL /KRR R X ek, B R AL T 4, (H P 28 5 K e /K 22 A K, 2018 4F R T A 34 1l IX A=
7R MECH 88272 T, ia kK 28229 TG, F ANAEEIR BB A K ZEE, 2018 RIS IR A 4000 £ 7 TR A A
WRRE S, RIESCH 6.74 ACTe I FARBEIRHI H #1% , iy b ] DA 2K 1 %2 25 48 KP4 FH I PE R

25 b PR IR A R 4K 5 AR A E A W 3 A0 (R AR AL 2 2 0% Rk AR FF & T ORI B () e i) | 28355 K
B MY 25 A AR AL I b DX R 2% SR & 5 B R [R], S8 R R 2K 25

4 WHEEHEE

41 Ve

T2 B AR I BP9 7 ik 1 22 52 & ANIFSE X [ SR BRI A0 At e e | A 5 2 e S gy Rl 4
B BN IBRIPRIE . A SCEESFATIL VY AR L 2 RN 73 i, S5 A0 CWE 5T, P55 IX AR 28 2 4 S Ak it
R0 (3R 2) 2R /F G AR X SEBR G AL, (B An g ffi A 2542 S8 4 ) oy Bk | B hn-& 3T s 2Lk — 20
WIS

5 R, A RIREE T A2 28 40447 AR R, TSR B R A BF5E X 2000—2018 4F Hil iy ok
Ji BHSR AR A A g (R LR EERR T R DX A, O EL sl AE 22 A SR A, i i S R AR B 2 2 5 )
AR AT M AE BIRR AR B AT 6 N B AR, 3R A L KO- 10 28 RN AR e ROBE RO, ELR R INAE
OWFFE R EERK , A B KRR 22 R U, QAR A2 7K s 1) DX, A 5 RUBE B/ )N | DX 358 P 3
ZE SRR AT WS SRR RS R g, L EAE S EH D WE AP AR S R G
PEFE TR - A S R G DR M o8 B S AT RRLk koS3 8h  FER — 8 PRIk R T A R RS A TIPAN, et
PRUFAN [R) RBE Ay Ao 1 — B0 4 R P B

MR KFRE,2000—2018 4FE I AL 2 H A ER AT X FHRTEX S
EAE B Z ARG JE ARG B TR E iR R R W B2 E AR ), BARAE R L K ER 2
MG/ N BRI A AL /KO I HL X, A SR AR S 4 IE RS Y B AR R s, W IR /K 3 22
B IX B AE AW T AR IH R A 22 KRR BT, 10 I LU 7 48 A8 2522 42 K T 0 T 1 A7 7 B AR RS R
Ko FLHLHIGT AL A BRI i b X A A ok 01 K R 8 U il ik 2 0% R SR I E UL e AT 2
BEAIR B, SR T A TE R B A SR P A B A 3R AR L KT A B A R 25 M H X A 2
AR A B BEE ST AP SRR DA IR, N DS 5 B A8 /0N 76 7RIS A A T [l PR 458 2 480 e, B
i 3H i % R 2 U KR 22 0% 4 G AR AN (Ll 1 0T 4 e 1 9% 4 B, TS 8 Bl vl 416 24 19 1F B A FH AL
il , FEOURRHCRA N AER LRI BORAE . B ] W A% 58 K R B =) Xl 2 S 2 e i R e B A
“EE YRR, T B A AR R L AR AR | SEER AR R, BT E B K

STBUROR= 0 whi RPN e e 7 o 115 1 SRS T W o e ow G = B L L N D M N TS S
VIR 2 . QM 540, T peae NZETF 05 Sh XL, b I A AR 5 R A M X AR S A B MG 55, AN & BRI JF 4236 30
S5l RKEFR TR AL G N, B B TR EHN R WA 5B K 7GR Qb 55, bk
HAMWFKIE SRR 2 0T6e, SR E S R G R s tE IE S5 Jr ke 1) 2 CEZ M /E T, b FRp gl
FIEIRSG AR R E S AR W D | e 2R BUE BRI 1 A s B2 Tt K JBK T, 2 T K- 1) o I U P05 4%
NG BER RN TS I AL SRR B RCR . B LR R s DIAh RS IX IR R I A AR BRI 5 & 0%
R JEIKT [RI B AR A 17 0, B e B Bt 5 DX AR e B R SR S 2 D R G R A i O A A R i s i, 36T
B K9 X 45 PR BT 43 DA 288 (DA B3 — 2 U KT 1, AL 36 KR 2 M B e X3 @4 S i — 24
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VAR, AL G A L AT L P B BRI DX B AE 8 25— 2 U KT i, L35 IR 2 e U At 32 IR 2
BT X385 AR S 22— TR/ OPAR AR R (R 8t N 2t | B R LD BRI X, 2% BB aR | LI A AR S e &
PRI F AR MRS A EIARR R A0 KA =H S HAREEE R, A R ERS AR L 2K
B FERT X N ISTF A3 sl = A I ZVE L, 2605 & SR A 25 R BT 1 a8 BB AE DR A\ EWE FE R, R4S
TF & I SEAH I 4R34 S REMDR RS 5 At S &P R8RS, 2848 N5 [ SR AN AR Ab
PN
4.2 25 Kl

SR VYA 2000—2018 4FAE AL 4 KA T 25 6 PP 9143 B FL 25 0] 25 55 SO TR IR AL A& A 23 ]
BRI R, RGBT .

(1) NP BT L AR R BRI K a3 AR AT I B 0 | AN A A7 BORATC R R 3 AN ], R 31
FAE ST > L, B AR S KR, B AR R e A () L2 ROfR” AR AR, R i
P8 1) i T R 3 Dk g A A AL 2 (1A R | AR AR A KA 25 ) L A7 AR IE ) 1) 25 B AR I 52, 25 (R 4 SR AR B
B

(2) L3R A oKoT 25 ) S o PR B2 N BB %, 0 P 3 A Al 34 8 1 P g o] G AR US98, (] 22 5
R — R, R AR - i, e 2 P - e, 25 5 ORI TR R 25 5

(3) B A A2 K- S B I 0 2 TA) s B | AR b DX 3 A 252 4 7K V- 9 728 A 25 ko) L DX el A 2 8 4
IKEF=A M, 2B IR N 155 B IR AL R NDVI g R 1 P 48 B 3 A 48 4 4% () YA 1Y) S gt g i [
2, OSBRI R IR B R 2

(4) WF5E XA A2 27K 10 23 [RIRFAIEAEAE RUBEBAONE BRI RUBE R, A A e A /KT () e R 22 S A 3 /N
AR AT A KO- 1) DX, B A T 9 RUBE A48 /0N, DX PR S ) 22 S O S8, 75 346 VB Bl Pl AR S R 4
DIREMSE 48 S AT RELL e, 98 X AE R /KT B AR AR A BE AR, AN ) 1 DX PR A 2 il ) 22 57 5 80K e %
RIARTR] AR PR RCR 2 IR R N AR AN Bk JRAS = 1 B AR A1

(5) MFRE X AE AL KPR A2 F AR MG R Ia R B 20 R R = H s EAE IS 3 e &
TF & I SEAN 1 R34 28 R R S IRES 5 A S P R 2 J 22 [ A1, A a0 X 25 48 4K -
PETF AERE N5 A SR FE AR AL ) OG5

HRAG FARZEE, It — SR T PG AR 2 K M A 28 SO A, B 40 DU R

FEARATIL X AR 25 2 A i KO XA E A PR B B TR, e B Ll RAT I A LU &5 DX AR AR i AR
FE ST KRR TR e T, e IR BRI BE IR A Z e SP AR B 7 2R 1 A T R AKF 4/ X
R AR B DK A S A I RR R I S A | ARl TR AT B DX )4 1 A S PR BRI B 5 4 Y 2L 5 RS LA
SRR TT KN BRI R IR SR T I AR 28, S B b 7 A0 11 B AR s, (i 0 AR S e K I T AR SCHE
i 223 e A0 TR B DU AN A Ay, X A 254 427K OT- g e A it A 55 AR MR AL ) B Ay PR, 5 14 sk [) 7 371 1)
FEREA% BT 50 M SR AE AR ML | 302 DA A5 4 B s N 1)
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