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mountainous cities in central Guizhou Province: Taking Huaxi District of

Guiyang City as a case
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Abstract: Rapid urbanization poses a serious threat to the ecological environment in the fragile karst mountainous cities.
Systematic monitoring and evaluation of urban land use/cover pattern changes and its ecological effects, and coordination
between ecological protection and urban development are important propositions for the construction of demonstration cities
of ecological civilization in karst mountainous cities. Taking Huaxi District of Guiyang City as the object, Landsat ETM/OLI
remote sensing images in 2013 and 2018 were the main data source. Based on remote sensing and GIS technology and using

remote sensing ecological index (RSEI) model, the land use/cover types and eco-environment quality were systematically
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analyzed, and the ecological effects of land use/cover change were accessed. The results show that; (1) The land use/
cover pattern of Huaxi District has changed significantly from 2013 to 2018. The cultivated land was decreased nearly
15353.37 hm’

, and 90% of the transferred cultivated land were converted to construction land or woodland and/or
shrubbery land, accompanied by partial forest land degradation (2683.80 hm®), which formed a pattern dominated by
woodland, construction land and cultivated land types. (2) In the past five years, the ecological environment quality in
Huaxi District showed a downward trend with RSEI value decreased from 0.622 in 2013 to 0.499 in 2018. The greenness
index and dryness index were the most contribution factors to the quality of ecological environment in Huaxi District. (3)
The spatial distribution and change of land use/cover and ecological environment quality were coincided with each other.
The increase or decrease of forest land or forest land and shrub land area had the significant impact on the change of
ecological environment quality. The 10% increase of forest land or forest land +shrub land area could increase the area of
ecological quality improvement by 15%—20%, or reduce the area of ecological quality deterioration by 4%. However, the
forest land degradation area increased by 10% might lead to the ecological quality deterioration area increased by about
14%. The research can provide scientific basis for the optimization of land use space pattern, the improvement of urban

ecological environment, and the construction of ecologically civilized cities in karst mountainous cities.

Key Words: RSEI; eco-environmental quality; land use/cover change; karst mountainous cities
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Fig.1 Schematic diagram of study area

http ; //www.ecologica.cn



3432 JAE = 41 4

R 2T IE R TROE A IE iR 25 (RMS) /NF 1 AMEIT 5 38 38 58 5 8 AR 45 00 I B2 ( DN) #5455 455
SEREMH ;>R FLAASH KA IEAHIEFT R AME , ATH BRI RS DG BREE S R i SR S A
1.3 WRITE
1.3.1 MR/ R R

R4 [ - R BRAR A3 28457 ( GB/T21010—2017) , Z5 4 WF 5% X A= A1 AR 4 4F , 56 T ENVI 5.3 %%
PG R S FR ML (Support Vector Machine , SVM) Wi B 328 07 v BRI 5 IX. 4 i 1) FH /78 4 25 A0 &) 49
b HEAH M FESE M KA B AR A R 7 28 B RIBESE X 2013 4R 2018 4F A Hb A L/ g
RUZS ()43 AT L (P 2) , IFXF 432845 AR HE B &1 S iy 50 0F 5 R A5 3 20KE B2 VA , T 300 5245 B 43 2R 8 R R 4528
T3 2 B AR FE 215 81 90% LA L kappa ZREUTE 0.85 DAL, 20248 FORS FEW P97 oK .
1.3.2 BEEAESIEHITE

TR TR B RSED) 42 AL T 4R JBRE TR R 4 8RR PR i e 2 S ERBE I, 40 ) 1o 5 —
A B HE 5 B B ARIR A i T B R RO L 0T H B A R pR R B (B R M TP B i PREEE IF M

LU BT S DA S B I 25 A BT O AT A AR AR R PR SR AR A H R B T I Y X A 3
RSN . AR ITIET
(1) ZREHEDR

2 J A AN FR 0% FH A — AL A 9538 22 ( Normalized Difference Vegetation Index, NDVI) KACRERE 545, 115
YN

NDVI = (P = Prea) (1)
Paiw * Prea)
K, pyn HILLLAMNE B R SR p,., WELCI B R U3,
(2) MR PR
DB oR P A 285 W 0 v 32 107 D ) 28 W8 7 0 8 3 ek R A8 ) JHG S5 A R - AR R A O
Landsat 7 ETM F1 Landsat 8 OLI #BG2 A% 19 22505 0
WETypy = 0.1509,,. + 0.1973p,,., + 0.3279p,, + 0.3406py;, — 0.7112p4y5, — 0.4272p 4y (2)
WET,,, = 0.1511p,,. + 0.1972p,.. + 0.3283p , + 0.3407py — 0.7117pgy, — 0.455905, (3)

M, Pie + Prscen ~ Pred ~ Prire ~ Pswins T Pswina 2354 ETM 38 BSEARSS 1,23 .4 5.7 W BLAY U5 OLL idis
¥52.3.4.5.6.7 WBAY TR WET,,, %78 Landsat 7 ETM BG4 00 E /0 i, WET,,, %75 Landsat 8 OLI
HEBGARIREE i
(3) TREFEAR
+ B 5 AR A e BRI 3 SR 4S50S T B2 F8 A% ( Normalized Difference Built-up and Soil Index, NDBSI)
KRR X AR R AR, .
[oswiri + Prea) = (P + Piiae) ]

SI = (4)
[(Pswiri + Prea) + Ok + Piie)

20w _ 2,
IBI = [ Pswiri _ (p Pnir + Pgreen J :|/|: Pswir1 N (p Pnir N P green j } (5)
Pswiri T Pair NR T Prd Pueen T Pswin Pswiri T Pir NR T Pred Paeen T Pswiri

NDBSI = (ST + IBT) /2 (6)
M, Pie + Prscen ~ Pred ~ Prire ~ Pswins T Pswine 2354 ETM 38 BSEARSS 1.2.3 .4 5.7 P BLAY U5 OLL idis
9452.3.4.5.6.7 PBLAY AT ST FoR HIEFEE IBT FR il SRS K, NDBSI 25+ B 5 H5R
(4) RESRTR
PSSR bR h 220 ORI A0 R B AR AT AN B B B R b R B R AU . TR AT
L¢1o = gain X DN + bias (7)

http ; //www.ecologica.cn



9 1 FREA A B TR L T R A e R AR BN —— L S BH T AR X A 1] 3433

K,
T = K L + 1) (8)
Teoro
B Tew = AT /p) Ine (%)
K, L, N Landsat 7 ETM 32 BGEARILL AL 6 I Bl Landsat 8 OLI 32 BSR4 LT A1 10 U B A58 SHE , DN N
BOT IR BEAA 5 gain F1 bias 5351 R 6 P Beal 10 I Be 38 £ (B A S8, K, F1 K, 20 5048 ST e bR 24, A AL
A 6 B BEEIRLT A 10 P BE O IR X S HUOT SEAG SR SCIERAS s T WAL BRAS AL (IR (B, ST, Ay b

il ; p = 1.438 x 107°mK , & MR ARG A, & MG Valor S5 H AIAE B RS BOR G BRI, 71310 50
LU

0.995 NDVI < 0
0.960 0 < NDVI < 0.1
" 10.985P, + 0.96(1 = P,) +de 0.1 < NDVI < 0.72 (10)
0.985 NDVI > 0.72
NDVI - NDVI,,
(11)

P”:NDVLW-NDVLM
K, PR R, de R LATEAR R B0, X TRURE R 1, T BUE A 0.015
(5) 3 A S fE R
TSR A A B A R X A 4 SRR A2 ) 3 TR A AR A 1A — A R R, 2R
1M, B T R U 4 N8R AN, T A T8 AR A T3 — AL A B[R AsF o 1 3 B K et /K 3 0 A 5 il
F A i 3R AT 23 AT, SR FH K AR $8 %% ( Normalized Difference Water Index, NDWI ) B 4548 B H 1) 7K A4 i 18 4b
PR | FEHEATARBRIT— LA BRI AR 0T . A BRI — (L7 F

(1 - Imin)
N]i - ([max - ]min) (12)
A, NI @ A bR IE—A0 5 A0, BUEE R [ 0,1] 1, T8 bR B/ IMEL, 1, iz AR A i i R B,

XA — LG 1 4 DHERREET ArcGIS 10.5 BRI 28 (8] 32 58 440 B T BB 4T 32 040 b7, $RBUEE — sy
K (PC1) I 1 92 PC1 RIS 4R 09 A A BT it 15 5k RSEL, , DA AR UFE BB AR , A8 28 0T i B 4 F i X
RSEL A7 IH— AL AL B, LA (8 A5 2 (R 0F LA AR 25 0 1 L de i, 38 FH S B R 43 0 2%, % A 2 o o
SXC(RSED) %1434 5 N9, B 0.0—0.2 .0.2—0.4 .0.4—0.6 .0.6—0.8 F10.8—1.0 Z5 5 NEELL 4 IR A 2
FriE e e hAE AL,
RSEI, = 1 - PC1(NDVI,WET,LST,NDBSI) (13)
RSEI, - RSEI,
RSEI = (14)
RSEI_ - RSEI,
1.3.3 R/ Bl AR A A 28 i (9 R i 4B
B 7R - R 7 AR Ak SR L bl A S R AR AR R S o e AT - MR A A A A S
SN, A 2013 41 2018 4F 195 1 = 1l ) FH /78 ke 298 80 24 100 3 A 50808 P 8 Jo A 2 o o S 0 28 [B) o AR 85, 2 1
ArcGIS 10.5 BAFZ 43T T 15 89 X 2013—2018 4F -+ i ] 11/ 7 e 245 780 735 Ak (8] i A 245 ok 45 4 73
AL, IF AR HEA [ 45 0 A5 28 3 a9 728 AR A6 28 B o A5 0 0 A TR R 93 S B IX. SR AR DRI AR X3 A X5 88
J&i , K HH Fishnet T H ERFFEIXHE Thmx Tkm 19R/INRI 53 WA (G BRATEFE DX il xR /N A% ) L 3R 716 A A%
I3 INGET A RS PN - R B B ) 32 A (A% ) T :XRCHE o R i TED BR L9 (VI ) 2 T AR L A9
(AEL) FLEALTH A LB (AED)) .

NI ALD, 100 15
. = X
7SN, (15)

http ; //www.ecologica.cn



3434 JAE = 41 4

ArEL
AEL = — x 100 (16)
SN

J

ArED,
AED, = ! % 100 (17)
/7SN

R VISR RS NS © b R B T R O 55 4 R TETAR ) LU A1), ALU SR 285 7 A% IO AL 5F5 4 Ao
b R/ BB TR AL 7 AR, ARL A SR 7 /16 00 A A 28 T o e 2 TR o5 4% o AR ) BE A7), AT A 585 5 A4
A% 00 PN A 25 TR A TR, AED, R 585 /K I A A 28 B X P B o5 4 IR0 T R B 481, ArED, R 585 1A I 1
A B AL TR, SN A AR A I B TR

PEIT 3z AR OG5 [V S B 7 ik, 0 Sk 25 s i A 25 i e e CBAR) 1 A/ B etk (5% %) T 3K
PEMLS 38 Z ARG R, 48718 M /8 i A ) AR 2 i i 17 -5 A 283800

Y =f(NL,) B Y,y = f(N,) (18)

AN ARG a2 Tt 1) P 20 285 8 R il R IR B A At A8 A SR8 Ok 7 M7 T 5 IX 4% 2R AR AR 1 3 )
/BRI A SRR, TR AT

Bt RS

Ub - Ua 1
K, = X — % 100% (19)
U T
T b A R B AR AL i
AL =L, - L, =100 x ¥ 4 xC, - 100 x 3 4, x C, (20)
i=1 i=1
+ A AR AR R
Lib - Lia
R = x 100% (21)

P K ST BN e — B 4 i R S R B b R T Sh A B2 U, U, 53 50 S B S 00 390 B F 58 A 1% 4 3
SRR, T A OFTE Bl AL H R R B2 AR A i, R O L st R IR AR A3 A 5 0 S A
FHFRBE X AREL, €., M C, 03 A IF S AR 2R S0 MR/ B3 s A I AR A 43 L, L, R0 Ly, 53 5 R 58 01 ik
RAA AR LR G HER, n o8 H M HIRREE 8, 45 A IR 0 A BUR(E L 1,

R1 HEERTELHH A/ BHERSRIEHR?

Table 1 Classification index of different land use/cover types in Huaxi District
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Fig.2 Spatial distribution map of land use/cover types of Huaxi District in 2013 and 2018
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Table 2 Area ratio and change of different land use/cover types in Huaxi District from 2013 to 2018
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MH Woodland 31358.25 38.02 36084.78 43.75 3.01
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Bt Arable land 36532.98 44.29 22429.53 27.19 -7.72

7K 3k Water body 766.17 0.93 484.56 0.59 -7.35
KA #b Unutilized land 492.39 0.60 1587.51 1.92 44.48
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Land use degree index Land use degree index
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Fig.3 Transfer map of land use/cover types in Huaxi District from 2013 to 2018

Xof A 25 T et ELA LE A5 (3 B 8 A NS B 8 AR 38 Sk TE AL, WA 2 T AT SO ) T B R AR R AR 1
U, X SEBRIEM A, R, A 35 bR Xt PC1 STk 2 2 LI SR 15 bR R TR 6 b, T 48
PR K T HREEFE BRI RRAE | UL SR BEFE AR AN T BEHR R XTI X AE S T i AR 4 A R A5, 4, 2013—
2018 45— FE A3 P BE e A RSk BE R AR B X 3R IR B 1T BE e An Ak EEFR AR R I It 0F
H.,RSEI ¥ )\ 2013 4E/Y 0.622 T F&3 2018 4E(1 0.499, FFE T 2 19.77% , Uil 5 4[] 412 X A= 25 o i A4
HITFRE,

F4 TLEKX 2013 £ 2018 FEBESEHTIRS ST ERR LTS RSEI HES T
Table 4 Principal component analysis and RSEI mean statistics in Huaxi District in 2013 and 2018

0y 251 WAy WERNsr FEERS BN ERS ¥ifE TR TR AL
Year Class PCl1 PC2 PC3 PC4 Mean=SD RSEI+SD
2013 B (LST) -0.148 0.391 0.908 -0.031 0.386+0.048 0.622+0.154
T3 (NDBSI) -0.522 0.647 -0.349 0.433 0.466+0.110
M (WET) 0.139 -0.371 0.212 0.893 0.773+0.038
4% (NDVI) 0.828 0.539 -0.094 0.118 0.647+0.163
A (8 0.018 0.002 0.000 0.000 —
Tk % 87.149 10.272 2.332 0.248 —
2018 P (LST) -0.192 0.136 0.972 -0.010 0.451£0.069 0.499+0.148
FB£ (NDBSI) -0.664 0.448 -0.188 0.568 0.586+0.148
B (WET) 0.334 -0.468 0.140 0.806 0.668+0.089
L5 (NDVI) 0.641 0.749 0.023 0.165 0.539+0.157
FHOEE 0.021 0.006 0.002 0.000 —
TR/ % 73.825 19.799 5.470 0.906 —

RSEL; /84 &35 % Remote sensing ecological index

E— 20 WA R AE A TR AR ) AR A DL T AR B (1B 4,38 5) 22013 AFAE R R DL R &, 2015 48%;
1M 2018 AE LA AR 32, 2915 45.58%, 2013—2018 4F[A] , A= A5 i f v 55 S DL S8 g m AR B g 3t on, o 22 4
L FNTh 43 WA 466.65 hm? | 14482.80 hm*Fl 11749.41 hm? | AR | B 254 T AR AR /D | W1 43 5711348083 %
M 50.10% , 45-A A5 X 4 MR L/ 0 28 A0 2 1) A P (T 2) , AT DA EDULHI A HE A4 265 I e g ) X s 3 2 DA AR
b A bR A S T A 2R 2 A DX sl ) Ll 5 P b R A AR oA = R B AR S R A 45 5 R
FH/ B R A R FEARFF A O FE
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Fig.4 Grade distribution and change distribution of eco-environmental quality of Huaxi District in 2013 and 2018

K5 R 2013 £70 2018 FEBRELSHERFALLFI

Table 5 Area and proportion of different eco-environmental quality grades of Huaxi District in 2013 and 2018

2013 4E 2018 4F ESRESHTA

SRR Changes of RSEI degree
Grade of RSEI TR (7] [N L fi) T LA

Area/hm? Ratio/ % Area/hm? Ratio/ % Area/hm? Ratio/ %
2 Bad(0.0—0.2) 181.53 0.22 648.18 0.79 466.65 257.06
522 Poor(0.2—0.4) 7961.22 9.68 22444.02 27.45 14482.80 181.92
4% Moderate (0.4—0.6) 25521.66 31.04 37271.07 45.58 11749.41 46.04
K Good(0.6—0.8) 39387.33 47.91 19656.09 24.04 -19731.20 -50.10
I High(0.8—1.0) 9166.23 11.15 1757.52 2.15 -7408.71 -80.83
A1t Total 82217.97 100.00 81776.88 100.00 — —

WX 2013 4FFN 2018 4F AL X RSEL F8 4047 25 (H AR , o7 LR B (1 4,38 6) :2013—2018 4F: i),
TEIR X A TR 20T e (A ) X8 1 A Gk 44929.71 hm?, b S AR B 54.95% , T A= 25 i B 45 4% T (4
B B X T ARAY 4922.01 hm? {5 5 6.02% , R BIAEER XA A it % AR B 8 0 Ak sl R R, (A AR S 5%
AP SOBAI 25 R B DL+ 1 AN 32, AR5 514 4692.96 hm® Fl 35506.35 hm?, 35 -4 sl WAk B
TR 809% LA, U AR X A 8 i AR (b g AR 8ok 32 0 O HL, A= 8 0 A0 1 DX 32 2243 A ZE Y
DX 2 4H, SRS 0] G T -l 04 4 5 DX SRR b 5 Sy T A 1 8 e b 194 3R A DA 23 18] A B A6
A 25 e T A A 4 DX 3N = 28 B A S5 51X g 3 PG L A3 43 & PN, 5k S [X sl bt T L A
B R AT I R e &R
2.3 bR FH /B AR A AR A IR B 1 B )

231 AEZSJTER UG X A M) B AR A R AR 2SO

2013—2018 4F 4B IR XA 25 T U7 X b R/ B3 4 28 70 e A 9 A A T FR 24 786. 15 hm® | ey LI L 7%
SFy B M FEA b DL S M SRR R TR B AL X R A2 635.13 hm?, o5 455 X 4 R
/B RS R TR 80.79% , [RIL , BEIUAR: AE 5 AR Ak (AR 5 15 FH b B 2 PRt B 1t 2 T8 K
FEE bR 4 i - bR /B 2 R AR b 2, A3 B Bt DX AR 2 i et g e T RRLLG A1) 55 4 b 32 22+ i )
FRERE 7 ARG, PT LA (3R 7)) « it DX AR 25 0 i 0 A TR AR LU 3] ( AR 5 MRl e 5 i B EE ((NTw) 22 4%
2 IEA SR (R=0.300,P<0.01) , 5 MKHE b4 fin T FR LL 3] ( NTws ) 4% f 3 IEAH OGO &R (R=0.260, P<
0.01) , 5 E 5 FH 14 fin T AR LU G ( NTe ) R A Hin v 185 o i B BE 481 ( NTs ) 43 1) 22 A G FNEAH DG C &R L (HAH
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KMEAEZE (P>0.05) , IR B R AR S HTKEA 1 km 25 [0 )RBE T, bR 11 AR I 109% , A= 25 R85 i

A2z TR R 238 10 21 % 5 TTMRTE 525 () A= 25 FH HB TR RS N 109 ), A 25 P58 ot i G- TR AR AT 38 24 15%
Yy = 2.089x,,. + 5.259 (R=0.300,P=0.000) (22)
Y = 1.489x,,  + 5.414 (R=0.260,P=0.000) (23)

F6 TLIEX 2013—2018 £ 455 E (RSEI) AN
Table 6 Change detection of RSEI of Huaxi District from 2013 to 2018

£ e i B B He b
Class Level Class area/hm? Level area/hm? Ratio/ %
AR 2% Degraded -4 19.80 44929.71 54.95
-3 642.24
-2 8761.32
-1 35506.35
A7 No changed 0 31911.03 31911.03 39.03
A4 Improved +1 4692.96 4922.01 6.02
+2 219.24
+3 9.81

®7T FERASREFEERLASETEZTHHA/ BREBEBAXBXSTER

Table 7 Correlation analysis between ecological quality improvement area ratio and main land use/cover type transfer mode in improved area

Nlc NIw NIs NIws
AHIE Z B Correlation coefficient -0.010 0.300 ** 0.043 0.260 **
FUAN E 2 1 Bilateral significanie 0.795 0.000 0.260 0.000
FEAEL Number of samples 695 695 695 695

Nlc: B JHHAIE AN FLL . Net increase area ratio of Construction land; NIw: ARH5EE N FR L Net increase area ratio of woodland; Nls: 7
ARG N L Net increase area ratio of shrub land; Nlws: ARIHESHE N FLHL ] Net increase area ratio of woodland and shrub land; = = fQRHEA
e i A G K R (P<0.01)

2.3.2  AEATEEAX A HOR] L AR A A A A

2013—2018 4FALIE XA A AL X & AR B AR A ) T BHGE 16820.64 hm? , o DB G S bl A
M AR P S A R | DA SRR 5 R b 2 [] B B S 32 (7 B A TR 82.58% ) , A7 A BH W i Mkt
IR ALARAE ( RIARHbEE Ay HE A D R TR 24 2466.09 hm?) . DRI, 20 B 5 Fh 352 4 s F) FH /78 Bl 2 A s ) e 7%
I B LA LA S FR, ol DA R B (36 8) < Ak IX A 25 2 AL T R L 31 ( AED ) 5 4 b 32 £k T AR L 491
(ADw) M i TEAH X OCR (R=0.462,P<0.01) , 5 b 4 384 fin T AR LG 51 ( NTw ) S0 5 3 A G OC R (R =
-0.180,P<0.01) , T G ARHELE GG NI AR LU ] ( NIws ) S GAHOCOC 2R |5 BT b 4 4 n i AR L 491 ( NI )
A FH b 3 AR G B (NTu) S IEAH R E R B B 8 2 HKF (P>0.05) . IENE TR A , Mot &
S A S T AL 5 5 4 DG TR, MR AR A TR RR R RS N 109% , A 25 TR AR TR AT 1S K 24 14% T MR b 1Y
VA K 10% , R g AR S B B AL AR L 2 4%

®8 BURETSREBNERLGASEZT I A/ BREAREBAXAXSINER

Table 8 Correlation analysis between ecological quality deterioration area ratio and main land use/cover type transfer mode in deteriorated

area
ADw NIw Nlws Nlc Nlu
FHX R KL 0.462** -0.180"* -0.033 0.020 0.069
XU d 2P 0.000 0.000 0.383 0.587 0.066
FEARL 716 716 716 716 716

ADw; MHLIBAL T FLLL Area ratio of degraded area of woodland ; NIw ;: FkHbi5t 34 T AL L Net increase area ratio of woodland ; NIws ; AR
T FLEL 9] Net increase area ratio of woodland and shrub land ; NTc; #5144 i AT Net increase area ratio of Construction land; NTu: AF] b4
ANNTAI AL Net increase area ratio of Unutilized land; s 183 B % B A6 & (P<0.01)
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Yap = 1.403x,,. + 49.967(R = 0.462,P = 0.000) (24)
Y == 0.424xy, + 55.150(R =— 0.180,P = 0.000) (25)

3 g

(1) ABIEIX 2013—2018 47 (0] 4= M| FH /B 1A% =y & Az B 2. A8 Ak, R 30 Sk kb iy R St ik />, AROE s 5 it
FH MR R I0, FEAEAT b R EBIR AL A RRAIE | = R AR R A8 itk AR I, AL e 0 LAk oA = S b 9 +
Hu A FH 2 RS SRyl T, T R LA bR | A e P st Rt 3 28 3 5 P p AR S 3 bR R 22 4% JRy i A8 1k
PRELH A SR S 3T A & R AR UK B (45 58, LABFs L bt Bkt % S 5 o T EARAE

(2)2013—2108 AL IE XA S ASIR AL B AR fL % RSEL ¥{H H 2013 4R/ 0.622 T F£ 3] 2018 4FE 1Y
0.499 , ST RE T2 20% , AE25 ) b 52 BACEAL R i i " BOARRAIE 2% B2 RN T BE X AR IR IX AR AR BB i 1 AR
PR TTRR R K, 33X 5 AR IR DX b A I S e b 1X ) DX PN LMt G A5 V2 AR B o JEE AR A, N 2 0 A e 3 T
TR R JR O T HE S RS WG A G, [l — e R B L U BRI X AR AR IR BE AR B0 14 AR 25 5 e 7 a5 B A
A AN B KA A E YR,

(3) A B IRBDIR 23 (8] 3 A7 B HARAR 5 b/ B A o A A A e 25 o) LAY G, A SR
T DX 3 T2 B 43 A TR 5 XM T A it R 0 5 4 265 P L ) 0 A X, A 28550 o S A 5 A e e R ) 2R AR /s
TR FH i 388 0 25 o) A B A XTI DG &R, B FHHL A InAE — @ FERE_EAR U T AR SRR O EAL
AEUAS Bt TR ) 28 A o) A 25 o a9 2 i) 3 b, b b 5 8 AR T RS N 10% , 7 o A 2 ol -2 T A
RN 15%—20% , AT /0 A= 245 3 e AR TR R 2 4% ; AR IR 10 R34 i 109% , mT S 304 25 i Ak i AR
N2 14% , 3K LB T 0 ke Ll MU T i 5, AR S IR AR 5 E i 2 ORI AR AR R BRI Y S P 2R M
PR A2 5 e T AR A8 T B A A AT R R A2 4 D TRAR L A i IR 2 B E S i i g PR A, IR,
A G A SR SR T R R R | T SR PR BE A9 /D% s AT A R 2 0 SR A S IR, 4k K D n
SERFE B PR O 5 T, IR AE IR T e SR ik A v, B B T A SR b T AR A AR B SR L, A B AR ] 4 2S T)
¥ )R .
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