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Spatio-temporal changes and driving forces of fraction of vegetation coverage in

Hulunbuir (1998—2018)

LI Jing” ,LIU Qianlong, LIU Pengyu
College of Geoscience and Surveying Engineering , China University of Mining and Technology( Beijing) , Beijing 100083, China

Abstract: With the rapid development of the global economy, the ecological environment is deteriorating, and it is urgent to
carry out environmental change monitoring. The rise of remote sensing technology has made it possible. As an important
ecological barrier in northern China, Hulunbuir City has been receiving much attention. Currently, the ecological
environment monitoring of Hulunbuir focuses on the use of multi-period remote sensing images, combining with climate
data, and a single driving force analysis method to study the changes in local vegetation and to explore the response of
vegetation changes to the natural climate. However, there are few studies on the impacts of human activities on vegetation
changes. Most of them are based on qualitative analysis or human activities as a whole, which is difficult to determine the
specific driving force components and the influence direction and the extent of each component factor. This paper is based on
SPOT/VEGETATION NDVI data from 1998—2018, combined with the terrain, climate and Human activity data, and
comprehensively applying the trend analysis, coefficient of variation method, pixel decomposition model, principal

component analysis, multiple linear regression, ridge regression and so on to carry out the qualitative and quantitative

BEWE =1 BEEAF A II(2016YFC0501101-4)
Wo#s B #1:2020-03-27; W 4% i R H 3 :2021-08- 16
# MIVEH Corresponding author.E-mail ; Lijing@ cumtb.edu.cn

http ://www.ecologica.cn



134 A A5 1998—2018 AFEIPAE DU IR A 9 A i B8 It 25 28 Ak S BBl T 73 Hr 221

analysis of the spatio-temporal changes and driving forces of Hulunbuir’s fraction of vegetation cover (FVC). The results
show: (1) during the 21 year, the FVC in the study area slowly increases in low fluctuations, with a period of 4—5 years,
during which the FVC first decreases and then increases, and there is a change pattern of “decreasing in the west and
increasing in the east” in space. The FVC types are mainly extremely high and high, and the areas of medium, low, and
extremely low are decreasing, and the sum only accounts for 10%—15% of the study area. The increase of extremely low
and low type area is relatively large, which are 36.80% and 98.46% , respectively. The main source is the degradation of
medium and high type, and the increase of extremely high type area is relatively large, which is 33786.03 km’, and the
main source is the further improvement of high type. (2) The areas with significant and extremely significant increases
account for 53.56% (135720.57 km®) , the areas with insignificant changes account for 42.28% (107140.74 km®) , and
the areas with significant and extremely significant decreases only account for 4.17% (10569.06 km®) of the research area.
(3) There are obvious differences in the driving force of the FVC in different regions. Topographical factors lay the spatial
distribution pattern of “low west and high east” and climatic factors affect the temporal distribution pattern of FVC. New
Barag Right Banner, New Barag Left Banner, Ewenki Autonomous Banner, Arun Banner and Chen Barag Banner are
dominated by climatic factors. Yakeshi, Erguna, Genhe City and Zhalantun is dominated by human activities factors, while
Manzhouli, Hailar and Orogen Autonomous Banner are affected by climatic factors and human activities factors. The
influence of driving factors on Hulunbuir’s FVC changes is bidirectional. With the correct policies and reasonable planning,
it is possible to achieve a win-win situation for socio-economic development and sustainable development of the ecological
environment. The research results provide the theory and data support for Hulunbuir’s sustainable development of ecological

environment and grassland protection policy.

Key Words: fraction of vegetation cover; spatio-temporal change; climatic factors; human activity factors; driving force

analysis; Hulunbuir
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FER TR EB T LR P A L PG B AR IR v IR X AR R A VA B R IX TS T ERARIX A FVC 2L
AR S A A B R R AR T A PGS AR g T BT SR RHL 22 T AR AR SRR FIATE S A T RIS )
IR FLIREE/R FATEALES , X 2 X 3k FVC HA 3R AR a3,

¥ FVC AL St A7 o B R 30 I X &5 SR A7 40 28 25 ANl 8 3R 5 o, &K I, 1998—2018 4EIF
IR 53.56% XA FVC HAT i 3 slob i 2 354 1 a5 42.28% X 3 TC I 35 A8 b, {UAT 4.17 % IX 3k R 30
Sh A 8 B YR W R R G D X A A A R LR PR A AR B ELUR B A I R R
IR PRI RE PR PG ER SRR SR A A P LR A o LR S AR, Hp SRR O A TR B R R A
JHEE oA L 2R P k2 XS 1T R0 1) R 2555.90 244844 2132.09 km? |, Bl ol Hof X, (5 4% [ X801 13.69% |
12.15%F01 12.17% g R A o B s/ X 3R R 309.32 km? Fi1 160.68 km?, (5 4% [ X3k 4 23.71% F1 20.99% , 4
PR A DRI L A S 3 B I AR S 2 1A DX 3 A AR AP AS DR A A AR LB X, o o sy AR
T L2 TRUR o T DX AR 3 5 21342.98 ,18843.33 116791.59 ,11868.59 km?, 1 % [ X 4 114
76.55% 93.8% 70.27% .58.02% , = T WA DL JR A I X 38 ) TR AR 43 LE (53.56% ), T 5h e 35 VAR LSS fin
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X 3 1A AR A 42149.68 km? 7 2 T HA X3, {H AN b X Bk ALY 9.15%

F4 1998—2018 £MRX FVC A BI85
Table 4 1998—2018 FVC type conversion matrix in the study area

2018s
FVC 2644 Bt ety
Classification of FVC type A S g [ s Total Transfer out
Very low Low Medium High Very high
1998s AR Very low T A/ km? 3052.01 713.04 303.29 119.51 43.18 4231.04 1179.03
BT/ % 1.20 0.28 0.12 0.05 0.02 1.67 0.47
{I% Low T A/ km? 863.68 2095.93 1474.28 535.28 259.10 5228.29 3132.35
HIr /% 0.34 0.83 0.58 0.21 0.10 2.06 1.24
H125 Medium T A/ km? 1374.86 5046.51 6036.73 3700.78 2406.26 18565.14 12528.41
HArH/ % 0.54 1.99 2.38 1.46 0.95 7.33 4.94
i High T B/ km? 601.56 2480.57 6752.79 14371.26 38141.60 62347.79 47976.52
HATH/ % 0.24 0.98 2.66 5.67 15.05 24.60 18.93
%5 Very high  FifL/km? 19.08 40.17 805.43 6199.43  155994.00 163058.11 7064.11
HorH/ % 0.01 0.02 0.32 2.45 61.55 64.34 2.79
3t Total AL km? 5911.20 10376.23 15372.53 24926.26  196844.14 253430.37
HAT /% 2.33 4.09 6.07 9.84 77.67 100.00
A\ Transfer In i A/ km? 2859.19 8280.30 9335.80 10555.00 40850.14
HIr/ % 1.13 3.27 3.68 4.16 16.12
A {E Net value added T A/ km? 1680.16 5147.95 -3192.61  -37421.53 33786.03
H 4t/ % 0.66 2.03 -1.26 -14.77 13.33

>z

AALRR
FVCAsfhR I A 2
m 0.040 [ERTE

g7 ¥ NS

T a8

I 7 5 2 3

0 200 km 0 200 km
| —
7 19982018 AKX FVC BRES E8 198—2018 FIRK FVC TR BE MR

Fig.7 FVC change trend of study area from 1998 to 2018 Fig.8 Significance test of FVC change trend of study area

3.2 MW T AR ARBR B A A
321 MEHE

IS DL JR FVC BRI A R B B S 09 22 Sk . FVC 3448 900—1700 m>0—500 m>700—900 m>500—
700 m, BEE AR B TF s Seis b 5 B, S M AR AR 500—700 m X FVC BB A A B, 1A 248 T 0.75
HIEsh X3 . 0—500,700—900,900—1700 m XIH K FVC 45245 F 0.80, A LKk sh A8 ik, 281
HITE 1998—2012 4 il 21 2013 4R Je B K, a9 fii .,

e BERIEAS DLJR FVC 28R EENa , L) 2° g L 0°0—2° X 3 AY FVC S A X B, 40 T 0.65—0.80 22 i),
SIS AT v D Bl P RS 1 K B A 20—6° Fll 6°—15° XSk FVC A ¢ HLIE SR AR fB 1% 6L+ 43
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AL, T AR A 430 T 0.85, IF7E 1998—2012 4EF-Fa ik 81 2013 4F 5 e an & 10 i .

F5 MEI/REXIE FVC THER
Table 5 Types of FVC changes in various regions of Hulunbuir
FVC 2842 Types of FVC changes

S G B4 [T o - [TES:"
parameters significant Insignificant . significant Total
decreases decreases frerease increase
E=u i) T/ km? 29.12 83.36 4908.93 6383.21 5485.38 16890
B/ % 0.17 0.49 29.06 37.79 32.48 100.00
BLUR IR A TR/ km? 184.79 954.07 21822.03 1611.87 122.52 24695.28
Ho B/ % 0.75 3.86 88.37 6.53 0.50 100.00
B LR R AL TR/ km? 789.37 1659.07 15451.87 1488.34 762.25 20150.9
Ho B/ % 3.92 8.23 76.68 7.39 3.78 100.00
My T TR/ km? 24.1 41.18 1179.03 3610.39 15232.94 20087.63
H B/ % 0.12 0.21 5.87 17.97 75.83 100.00
TN TR/ km? 177.76 131.56 732.12 161.69 101.43 1304.56
Lot/ % 13.63 10.08 56.12 12.39 7.78 100.00
T T/ km? 68.29 92.39 583.49 15.06 6.03 765.26
HoB/ % 8.92 12.07 76.25 1.97 0.79 100.00
Frif A km? 44.19 65.28 6430.41 9920.29 11422.69 27882.86
HoB/ % 0.16 0.23 23.06 35.58 40.97 100.00
LIPR AR A km? 187.8 237.01 4998.31 2980.71 2045.72 10449.55
T AR TE He il % 1.80 2.27 47.83 28.52 19.58 100.00
AT AR T/ km? 75.32 136.58 12576.61 19453.93 22695.75 54938.2
R 0.14 0.25 22.89 35.41 41.31 100.00
SR AR WAV km? 918.92 1636.98 9477.4 3665.63 2973.68 18672.6
He B/ % 4.92 8.77 50.76 19.63 15.93 100.00
o ¢ T km? 79.34 154.66 5209.21 3669.64 2017.6 11130.45
He B/ % 0.71 1.39 46.80 32.97 18.13 100.00
AR L R PRI T km? 553.36 1578.73 12287.38 1549.61 1552.62 17521.69
He B/ % 3.16 9.01 70.13 8.84 8.86 100.00
BUR TN L/ km? 209.89 455.94 11483.96 9142.98 7648.61 28941.38
He B/ % 0.73 1.58 39.68 31.59 26.43 100.00
J3T Total A km? 3342.25 7226.81 107140.74 63653.35 72067.22 253430.37
He B/ % 1.32 2.85 42.28 25.12 28.44 100.00

TRRIR RIS B 5 O PR R AR () AR A AN B I (R 25 0] AR I 22 3 52 i) B 2 R K 0 B9 23 [R] 43 A, o
SEMAAE A A TR B A= AR B8 T IR DR FVC PIR A 55 B 23 () S0 A k& R, PRAS DL R Mb 3122 | it
K 500—700 m FIIE B 0°—2° X I & 2 5, Ab T 32 ARSI Bl s M e K, AH X3¢ 15 10 80728 A 1 11 o i
X, R FVC {E AT
322 AEHEESAFEHHEER

FREAS X3k FVC AL F2 9K 80 1 R 28 S BH R (W3R 6) , 1998—2017 4EIFAE DL /R T FVC {5 fir ik
PEIWBR BN 77 PR 30 0 3 W AH e, R T i R A AS S WF 9T X FVC ¥(EAS L BN R, T IEfe
DURT £ B GATBUX S0 5510 NG 3l B S5 M AA AR A R I 22 5, LA FVC ¥ R RAE 5 25 55 kX
LB TR Zfy PR 3 X0 EEAE F DX s i R B, S A 20 e AT A X ST S A SR, PR DL BT
HNLTF I FVC AR EK 30 15047
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45 .1998—2018 448 DL R T AR 1% 7 55 78 i 25 A8k K 3R 5 1 4347

231

T R
Fraction of vegetation coverage

500—700
s 900—1700

W)

MR R
Fraction of vegetation coverage
=)
[oe)

07 b TSNS -
06 L v v v vy e
: ' : 2222 ggggzsge
2 g8 grgeg ez 2SS EESERE&EERE
— o o (9} N (&'} N N o N N ﬂiﬁﬁ} Year
Ay Year
. B 10 FREEEHN FVC HEZL
B9 FEEHIFVCHE - -
. . . Fig.10 Mean value of FVC at different slope
Fig.9 Mean value of FVC at different altitudes
®6 FBXEFVCETUEHHEE
Table 6 Driving factors of FVC change in each region
X LI DAl PR EVEp/ReS [y
” Driving Dependent  Regression . . R? Riys
Region . Regression equation
factors variable method
Tl P L X, X, Y EA 2 dmlE| Y=0.347+0.138X,-0.073X, 0.759 0.526
W 4K FE T x, X, Y EAwneACEl Y=3.115-0.028x,+0.119X, 0.656 0.613
¥ b Y=0.934+0.2F,-0.11F,
s Xy Ay + D
o o S y S0uee N F,=0.582X,+0.568X,+0.580X. 0.548 0.495
SRIEFH H IR X, X, X, LA ERI (F 3 4 5
; F,=-0.700x, +0.701X, )
SR X, Y £tk [E1H Y=-22.420+0.066X;+0.012¢ 0.623 0.579
B ULR R e X, Xy Y Z oL LI Y=0.106+0.101X, 0.469 0.440
RN Xg X0 Y EAn Al Y=0.583+0.055X;,-0.047X, 0.457 0.393
UK Y. X v Py Y=-108.284+0.167X,-0.005x, - 0.68 0.597
R 244 o e 0.237X,+0.056¢ : '
ML 5% Y WAl (k=0.376) Y=1.011+0.016X5-0.031X, 0.586 0.537
R A X, Y R TlE] Y=-0.200+0.149X, 0.728 0.713
SRR VL AR HE % Y e clEl Y=1.165-0.021x, 0.226 0.183
o] 24 fiE x, Y ATl E] Y=0.470+0.022x, 0.207 0.163
=g X, Y L ¥=-35.99-0.065X,+0.019¢ 0.483 0.422
BN IAEAR — — — — — —
PR DU T — - = — — —

%,:6.7.8 AR (C) ,%,:6.7.8 AYIFE/K (mm) x5 : GDP (JTJG) ,x,: 55 7=l GDP( J1J0) ,x5: A4 GDP(JTI0/N) ,x6: NV JE ( N/
km?®) v, IREEA (%) g HEBHUE (h/ ) xR0 (TT 1) 200 : AFERAR (km) 50 AR ) ABTRSIF R F 0050, F,  RUER R E RS Y
j‘j[ziﬂ/k: FvC ji]ﬁa Xz \X;; \X4 \X5 \Xx \X() \Xl(,é};llljj‘] Ao X3 Xy X5 \Xg \Xg \xl(,EX ﬂ %X?Z@Uﬁﬂ"]{ﬁ

W 11 FR S EZEAE R FVC AR AL 32 20K ) g i IX 380 37 LR R A e BT L R B 20 e SRR v i iR
T BT SRR LR B . T R PR A EE IR T R PR 26 1, KK 23R 3l FVC AR fR R SR ZE R 2 4300 W] LA A
B 72.8% (R*=0.728) F146.9% ( R* =0.469) 1] FVC 284k, BE/K I8 N 10% , FVC ¥I{EZ4E 5 0.015 F10.010; f 5
RN SR FE 5 F AL FVC 285 H ¥R B AT 3% HUke O, 43501 AT A B 20.7% Fl 22.6% 1 FVC 284k,
T FE T = A TR o b X FVC R3S A8 ) SR s BRI FVC R38R EE T 1°, FVC 34 {E 293 fin
0.022 Fy/> 0.021, BRELVRIEHE FVC HAS{b3Z i BE R K I ZR-552m AT LU R 65.6% 11 FVC 2246, H #i
K 10 FVC BEZ/0 0.028 , [E/K K 10% ,FVC HEAMEK 0.012, HEXF FVC 52007 ) A A 6] 2 A
SR 45 i IX A Bl SR 2 S i R SR T I 1 TE R EEL R PR LA N T, R A I e X A K B R
W1(7.8 A) BEFA B A AR KT Bl UMK AN B ok 35 A IE L ARARIT LR K 5 A K, R AR 9 T U 1E
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Fig.11 Distribution map of dominant driving forces in Hulunbuir

ANZIE SR ZAEN FVC Ak 28R 3 ) 0 XA 5 s T BUR dr g AR AL 22, A F v f
T7,GDP 93N FVC 2B iy EE N K ol AR 62.3% 1 FVC 284k, GDP 4K 10% ,FVC ¥I{E 234K 0.007;
MO TT A0 £ 0K B0 1o A3 GDP RN I 3 B W AT LU B 58.6% 1) FVC 284k, A ¥ GDP {2k ifif A %% B
P FVC A3, A3 GDP #2155 10% , FVC B{EZ3E K 0.002, i N RN 1 A/km®, FVC SH{H 2R
0.031; 1] WLAZ XN 1 B BERXT A I8 7 A T BRI 7 5 80K 1 AN T A 2 BB 2l g kg ik 7 500 R B 1
T2, P AR 45.7% 10 FVC 284k, 3 B0 AN s HURE A8 X FVC 93 4 40 S ke ) 42 8 AN il (9 72
SR/ IN KB E], 1K 10% , FVC BB KR Z9754E 0.005, FL22 i FEE K30 11 %5 — 7l GDP, i] LAf#F:
48.3%1 FVC 724k, H36Hn 10% , FVC B{E 259820 0.007,

T L R R FSRE R ATRIE IR FVC 23 R Z ARG SN Z L G52, ik B 20K )
FI AR TR B3R T 75.9% 10 FVC 284k, BEZKIE AN 10% , FVC SA{E 2938 in 0.014 5 J5 A5 5 38
10% ,FVC ¥{EZ)9/ 0.007,, TP B AF AR X BT SR BB | 7838 I A5E e k11 7y [) Bt A oK A 77 %o JE e
BITFR , TS AR ASERBE P2 AR T — @ B o MERIJR 58K ) J1 ARk 58 =k GDP RN LV i e 1T
68.2%1] FVC 284k 16 EBR I RIS | BRI 10% , FVC 293411 0.017 ;%5 =77\ GDP 411 10% , FVC 23
B0.024; N FEREIN 1/km® , FVC J82> 0.005, Tk A& J& 5 N 0% B B 38 it iZ X A= S 388 =42 1 &
J1, EEHIRELUAL SN E A ES, B GDP 5 7=\ GDP FIAY GDP A4 il iy A 276 sh K 2 32 il 40
PRHE FVC A3, H IR FIRA K 2 ) M PR 28 32 o 209 il FVC IS4 S =i LM R T 54.8% 1Y
FVC 224k, SMEE FA ML A Bt , 2838 AN E | R S TRl S sl 1, S AR, 28 =k & e 22
12,2017 4 GDP 70 1.7, #EWFAE DURTT 13 DS EGATEUIX hHEA S 9 (HUR LA 1y & AR T 7= b 4544 1) ek
W BN T A RO ol R AR AR S A A AR P ) K R (AR A A IR A AR T T BE
J1(€CVv=0.033) I & 4P R R H
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4 Z5iie

41 e

A8 DR T AE Ry E L i AR A5 B B, 2 — AN SR (W S M T | A R A 20 Bl 25 6 5 M 119 A 245 Xk,
FVC 2840 BLAT B I W 2 A e 22 Sk o /N T 1 DRk i 3 5 K ) 10 1) 2248 A8 A AR 28, 2L [ A Al T 1998 —
2018 4EMEAR DR T FVC Seisi /b 5 38 in f e ik i, st IR R pe s 17 A 5 X 18 A4 o ot A AL AR AIF 520 T
SIRTRSN T R F A T PG 1) R b R - AR AR o T AR Ak, B5 8 T FVC AR PEARZR & 04 25 8] 3 A7 s
Jay o BEZK AR R S EHE AR RN R Z — . TS [FAE B 2SR X 7K P2 A Jolpae o 1o ML ) 7 22
A0 E KA A AR R AR A A U SR B AR G AR DL IR B S R ik ] 32 5 R i M <A g 4
MR I PRI DR 22 0 114 L I e LA 8] e D T, 828 7 6y 4K 1) D 3B ik, Gk B A T s e 1 R KA 78 K
PR AE P R SR X, BRI 1 FVC 3K IR BE T i FVC 3K 7R /K 70 R A 7R p AR BF R 51X, 35 24 1Y)
THEAEHE FVC 88K M E R RIA T ZARE R AR EB X, AT B A K P B (FK 22 TREE ARG )24 FVC
B, RL RS ZEAROl Y R AR AR T2t AR S A A DL IR T A ) M DX 4 S 5T R A E
(25 SR IR —F

NGB RS FEAE AR ) — R R . R4 R ] LUK ARG sh IR &R 3 X A 1
AR DL rhi b X ) 28 55 19 J AR X 26 X s FVC A A I S AXAEFL 22 TR B el i L =2 de IE b 3 T
Tk & JRAIG I B, 55 7 b & R A {E R bRk & JR s >R 1 7 Ml 5 A AN BRI, o> b 1 AR AR 7 A T
— B JE 7 5 BUCBCTE S NAEBUR 98 i A3 e & 52 i HLR PO AR 1E | 2848 ) A G STk , 2011 4 22 i 45K iy 40 Tl 52
Prif & BOFR RIS HEE &, B ROV KIRE 11,2012 4E 2 5 BAR B B 3 A s ) (H R RE %
“o TR DRBURM XA 2 B2 AT R B0 B Ol 5 R T, B O R A R SR I TR % FVC
B HE R 3 R T SRAOR DX 353 T AR50 /N P it U LA S8 R i 7 6 A 0B R 7= i o 22 (R X3 T LR K
) o EEL 2R B8 TR I 308 35 R ), 33X — T T K1 A TR sl o B 7 A A e PR AN B 1 X s — 2 1 DX sl 5 R
T —JT AT DX 3240 1 i i 1 i 5 R T AR sk B 3, r LAV R X FVC A AR (e sg oK 38, SCik
L R —ng T SO Y AR AR TR DR T AR AR 98 R 2R R B

AL LA e R RO sl R Z X IPAR DLZR T FVC AR 52 i 2L U M, DS R R = S PE S X,
SRR R, TR K LR KA RS a2 DA B 1 A s USSR R S P X, A Y
FEMV ZE A FE AR UE 255 38K 0 ) IRt mT DA S 2 A 25 % R i B VPR S22 iy, R T R B —
FREE 10) 2 Ml AR A PAEE AR T B SEA , T EA OGHTT B AL, AR AR R A A BOR 5 A BRI T AT R
KB ST &R 0 R R AR SR il R & R  SE NS A AR IR S —

ARWFAVFZA A ZE G - 1 BB 1 25 8] 73 R 1 km, B2 2 MEAEBESE X R FVC A2, 5
SRR 3 A 1) 0 R (R B T AR OIS A A A8 A A5 08,5 2. Fi 6 6 T, Biradk 3k s o IRV R X 9 X FVC 481k
HIRERERE S T A B, X PR R R AS DR /M T M3 | 28 0% 465 R RDAE 9 IS 80 46 28 () 22 S R W9 R T
BIR/ING B2 K ) S R X FVC IPERIRCR . DA e B RATBUIX R Bt , Bk 8h 71 i 53 45 S -7 A J]
Bt —25 40 /MY RUEE DL & B 2 DI T M F 58 5000 K & A R T IF R FVC 8RBk sl 85T, 3. A
G AT 148 X3 FVC 9B S) g PR 2R DL S ) 7 [a] S e B2 | R BB — 2D A e AL B AR K S 3K Bl &R
A A Y e A
42 #5i5

ARSCHEET 1998—2018 4 SPOT/VEGETATION NDVI 30454 , 208 17 S LR T FVC B 23 2R AL AFAE | 45
HHIE SRS ShEHRTIE T FVC 4B 8k 3h 1 R R Al S Hosg i =X, S5 8 a0 F .

1) 1998—2018 4FIFAR DURTT FVC BMEAMRE S 185K, L 4—5 40 A, N FVC el )5 34
Ko 1998—2004 4ERFT X FVC YEA FRAL S, 78 2001 4F 35 B R MH 0.78;2004—2018 4F Jy i K 434 75
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234 *® Eild 492 %

2014 A F R {E 0.87,

2)FVC 2RI IR = FN s o0 32, o ARRIR ARG T AR Uit s ELE Y 7 10%—15% , FVC A 8 35 38 fin Fn i
FHE NI 3 AR A 2 X e U AR e U D X s T B4 A 135720.57 km*(53.56% ) L 107140.74
km?(42.28%) .10569.06 km*(4.17%) .

3)1998—2018 AFIFAE DL R T FVC 7E25 ) [ 52 B0 PUUAR 38 AR PR A oy, 57 G 30 140 38T EL I B A EE o
ELR B ZE I MR L R BRI W RJR T U B SRR SR 1 YA I A S R AL A L A R s 4 T AR A 4L
o MR F S R AN AR R SRS AR A IR T AR BRI A S

4) WIB R R B8 T IFAS DURTT FVC PEARAR B A4 (8] 40 A A% S, SRR s R & FVC AR
FrRARfb HN R XS 9K 8l ) B 25 S 5 00 mn e P S i X (BT B R R A TR OB 2L U BR 22 1 L S IR S ik A IR
T PR LR L ) AR S LS R R R 325, BROK R A3 K X FVC A3 i FLA R E A 5 h e X (28
SATT UK AN AR AL 22 1) UGG Sh B 250 325, A BRI 7 b 285 4 76 CROIE 28 55 15 K 1 [) B, m]
AR Bh 4 b4 25 8 5 T U L 9T K RSP AE AR A IR 32 A R S 4k S 2 B R R A 25 A g i, JH rpii
HURRERL R Ty & B AR — @ R B X 2 A SR P2 A T im0
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