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Spatio-temporal variation and driving forces of forest vegetation aboveground

carbon storage in Huanglong Mountain
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Abstract; It is of great significance for evaluating the aboveground carbon (AGC) storage of vegetation and their dynamics
changes rapidly and accurately for assessing the carbon sequestration capacity of forests. This study took the forest in
Huanglong Mountain of Shaanxi Province as the research object, based on the field measured data of the sample plot and
satellite remote sensing data, and established a model of AGC stock of vegetation in Huanglong Mountain Forest District, so
the long-term AGC storage model of forest vegetation in the study area was realized from 2000 to 2021. And the model
realized the inversion of AGC of forest vegetation in the study area, and based on it, the spatio-temporal research of the
AGC from 2000 to 2021 in the study area was carried out. The research results showed that: (1) the average AGC of forest
vegetation in Huanglong Mountain had a fluctuating upward trend, and the carbon stock was higher than the average level of
the whole province. (2) The eastern, southern, central and northwestern parts of the study area were the areas with high
values of AGC and it showed an increasing trend, while the AGC of vegetation in the northeastern, western and
southwestern parts of the study area was low, and showed a decreasing trend. The AGC of forest vegetation in the study area
had increased in 22 years and the productivity had improved to a certain degree. (3) Annual average temperature, annual

evapotranspiration, annual precipitation and elevation were the main factors affecting the spatial variation of AGC of forest
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vegetation in the study area from 2000 to 2021. The interaction between any two factors had a significant greater impact on
the AGC of forest in Huanglong Mountain than the individual factor, which indicating that the spatial distribution of AGC of
forest vegetation in Huanglong Mountain was affected by a combination of the factors in different time and space. The
influence of annual precipitation on its spatial distribution was gradually decreased and the forest stability was improved
during the research period. The study proposed a method for quickly estimating the AGC of regional vegetation on the basis
of the limited information, and understood the spatial and temporal variation of the AGC in regional forest vegetation and its
driving factors that affecting its change, which provided an important basis for grasping the information of AGC of regional

vegetation and assessing the carbon sequestration capacity of forests.

Key Words: aboveground carbon of vegetation; geographic detector; spatiotemporal differentiation characteristics; Landsat
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’ ' 2 S0 Parameter
InW=a+b « InD (1) Patts : :

S, Wy B TR ) AR AR 4 e kg); D A AN (47 B¢ ) Trunk (including bark ) -2.75731 2.428910
(em) ;3 a.b NBEPARTEAAEN ALY B, BAAEUE B Branch -3.26935 2.228450
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W=aXx D% ( 2) Table 2 Generalized univariate aboveground biomass model

Z—Et ':F' W i‘j M‘/l\ H | %B ﬁi}’ He % W ( kg) . D y\j $ /l\ H@@:{ parameters of various tree species ( groups) involved in the study

(em) s a=0.3p, Horb p WA A (g/em’) | BLIK m;‘;iﬂ) p———
SR 2, Species ( group) Parameter of biomass model a
2.2 R B AR A R Quercus L. 0.1729

AL FE MR o) 9 A 1 7 A 2 Wy B R R e W Benuda L. 0.1454
B T AR E A A B R SR T d s P Popuus L 0.1253
BRI B DO A TR S R A (e o
AR 193 1Oy PR e R RO ST S AR AR B HBEHE Other Softwood Species 0.1329
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Table 3 Conversion coefficient of aboveground carbon content for different vegetation types

L=k &3 EHRER (L) 2 AR (L)

Vegetation types Coefficient of carbon content r;(aboveground) || Vegetation types Coefficient of carbon content r;(aboveground)
TMAS Pinus tabuliformis 0.5184 WA Shrub 0.4540

R Quercus L. 0.4827 HAR Herb 0.4520

M Betula L. 0.4897

2.3 ARARHE B b it AR TR R
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TRIURE B 45 %0 ( Enhanced vegetation index, EVI) | 1 3 8 7 # #% 45 B2 ( Soil-adjusted vegetation index,
SAVI) | HAEAE #4550 ( Ratio vegetation index, PVI) G — A 5 %8> ( Green Normalized Difference
Vegetation Index, GNDVI) B IE SR A AR 5P (Modified soil-adjusted vegetation index, MSAVI) F1 14
— A B8 ( Renormalized difference vegetation index, RDVI) ;3 NHBIE [H 1 #4K ( Elevation, E) %R
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Table 4 Change trend and classification of significance test results

AR B AL s BENKT o
Change trend Slope s Significance level a
W W20 Very significantly reduced <0.01

B WL Significantly reduced +<0 0.01<a<0.05
FATCAE AL Basically no change >0.05

1B I Significant increased 0.01<a<0.05

W . E 4N Very significant increased >0 <0.01
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Fig.1 Significance of different factors on AGC of forest vegetation in Huanglong mountain
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Table 5 OLI and ETM+ sensor band correction transformation coefficients

Bt Band

[AH & & Regression relationship

B Band [AJH 5% Regression relationship

WL#BL Blue
LI BE Green

OLI=0.0003+0.8474xETM+
OLI=0.0088+0.8483xETM+

OLI=0.0061+0.9047xETM+
OLI=0.0254+0.8937XETM+

I BE Red
LM BE NIR
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NIR-235.3184%G) /(0.0342+0.8937xXNIR+0.8483%G) +0.06XE+144.5103
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Fig.2 Correlation of different factors on AGC of forest vegetation in Huanglong mountain
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Fig.5 AGC distribution of forest vegetation in Huanglong Mountain from 2000 to 2021
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HAHNT 59726.73 hm*F1 6914.40 hm? , 5 HF5E X TR 30.63% F1 3.55% (32 6) , ZEHIWFSE X FRPRAT 4 - B 3%
B HEZAT 75—100 v/hm” TR, 22 450 [ 5 &340, BRI Re$E Tt .
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Table 6 Transformation matrix of AGC density of forest vegetation in the study area from 2000 to 2021

Hb e 2021 4E Year 2021 B s
AGC/(t/hm”) 0—25 25—50 50—75 75—100 >100 Total Transfer out
2000 4F 0—25 T/ hm? 20.26 48.94 124.55 53.72 17.57 265.04 244.78
Year 2000 Hort/ % 0.01 0.03 0.06 0.03 0.01 0.14 0.13
25—50 T A/ hm? 32.52 2552.17 9412.26 475.41 19.34 12491.70 9939.53
Hr /% 0.02 1.31 4.83 0.24 0.01 6.41 5.10
50—75 T/ hm? 138.59 5461.20 65242.68  71803.41 2144.36  144790.25 79547.57
Hr /% 0.07 2.80 33.46 36.82 1.10 74.25 40.79
75—100 T A/ hm? 70.72 1193.10 6248.29  23880.69 5339.68 36732.48 12851.78
Hor /% 0.04 0.61 3.20 12.25 2.74 18.84 6.59
>100 T A/ hm? 5.03 46.40 309.14 245.98 122.91 729.46 606.55
H A /% 0.00 0.02 0.16 0.13 0.06 0.37 0.31
S41T Total T AL/ hm? 267.12 9301.81 81336.92 96459.21 7643.85 195008.91
HAr /% 0.14 4.77 41.71 49.46 3.92 100
% A Transfer in i/ hm? 246.86 6749.64 16094.24 72578.52 7520.95
H 5y L/ % 0.13 3.46 8.25 37.22 3.86
4 E Net added value i F/ hm? 2.08 -3189.88  -63453.33 59726.73 6914.40
Ao/ % 0 -1.64 -32.54 30.63 3.55

3.4 B AR B b e itk ) AR Al RS

S T S T RR AR e RS A, KT X 2000—2021 4 FRA A LB b i 1128 A3 £
FEFGY T S LK PG HES | P AR L0 2 b DX A T i i 2 BB 0 R 45 AL B L i e AR
AR DX S T AR i b ) DCSBEITE 5 H A o 23 by A 8 k40 4 X, S B2 A A
T AR | O DR P AL RS OS HUIX (F 7) o Slope W RAELIN J3 AT X015 2015—2021 4R AT fiff ik
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Fig.7 Trend of AGC of forest vegetation in the study area from Fig.8 Significance test of AGC of forest vegetation in the study
2000 to 2021 area from 2000 to 2021

x7 MEXFWEHM EREETURBER
Table 7 AGC change type area of forest vegetation in the study area

TR 5 e FERHE 1 Bcfitt i B A A Types of AGC Changes ik
Area and proportion A ey BATAEL AR e e 1 Total
TR Area/hm? 5313.11 3805.43 52945.91 44794.21 88150.34 195009
43 Proportion/ % 2.72 1.95 27.15 22.97 45.20 100

3.5 ARARHE B b s o SRSl O 4 A

AT EET MR & AR5 T AR AR ROK R ARZR O R | RS S TR SR B A
FA LULC X 35 0 LA MAE A T Bl i 0 B 2 AR AR 5 X5 AR b Rl i ok 23 93 A 25 57 1 9K 0 PR 7
AR I EAT T 8 S A AT , TR0 Bl X ) 38 B FH A e ) B L 2 kA T 43 #T
3.5.1 B R o Hr

AN T) 3R 3 PR 2R 7 AN [R] s [ 6 FRMACR e L ke ik 110 S M R FEE AN [, AR 3R AR 28 R i AR R K B AN
JEFRMAT B T B A S EIRSI F (R 8) . 2000 41 2005 4F- I3 FAE R IR 5 A 73 X AR MR B I
T fits 2 1) 43 5 ) 2 B PR 2252010 A B ) do s 1) TR T R AR 203 W B AR 2R 180Uk = i e it e, — % 0
ST S DX AR 1 b i 23 () 28 AL i PR 25 2015 4EF1 2020 4EAE K B0 g B 5T R 4R 116 AR 7%
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FICR R FIEIR Y g (B OR DRASTER R KT AR K AP RIF S DX RRPRAEL A L B i f2t2 18] 43 (4532 W) 3 8 LT
SAEGHY/IN AR AR ETBOR AR AT SRR R AT T X AR Bt L i i s ) S R A SRR T
®8 AREAHEEHETFIFAERL L EBERA ¢ 8

Table 8 The g value of each driving factor on the AGC of forest vegetation in different periods in the study area

EASUEi2 A AEA) Year

Detection index 2000 2005 2010 2015 2020
4910 Average annual temperature 0.6428 *** 0.7741 " 0.8399 *** 0.8106 *** 0.8240 ***
AEFEHUR i Annual evapotranspiration 0.5716** 0.7395*** 0.8056*** 0.8197°** 0.8188 "
AEFE7KEE Annual precipitation 0.5075 *** 0.6747 " 0.5167*** 0.1893 *** 0.0888 ***
A H % Population density 0.0434 0.0321 0.0397 0.0502 0.0809

|- s ) 2 0 0.0815 0.0318 0.1343*** 0.1564 ** 0.1885***
33K Elevation 0.7179 *** 0.8590 *** 0.8260 *** 0.7786 *** 0.8017 ***
Wi JF Slope 0.0974 *** 0.0542 0.0280 0.0047 0.0243

W I Aspect 0.0133 0.0094 0.0028 0.0053 0.0058

+ 382 Soil type 0.0576 0.0488 0.0275 0.0174 0.0208
Hiki 5 Clay content 0.1646*** 0.1686"** 0.2358*** 0.2164 *** 0.2434***
Wk 2 Silt content 0.1596 0.1937 *** 0.2375"** 0.2355 """ 0.2460 ***
4 Sand content 0.1751 *** 0.1997 *** 0.2596*** 0.2505 *** 0.2691 ***

s 78 P<0.001

3.5.2  HFPREAERBEM T

ZEH PRI R 5E 25 R AT B A DR a0 AH B A FH T 18 580 RIF 5 DX AR MR 9 b i i et 245 ] 43 55 9 9K
S (& 9) , e IAFE M P 7 X ZRAK LB A et 52 ) () 1ok AR AS AR 0 17 A2 06 R E B 28 0 A B B RV FH Y
2000—2010 4F A U3 B LULC 3% ) F1 - 382 A0 55 F0 R 43 R[] g Al 2t 1 s FL A PR - 22 ) 22 2 LA
FHE5R, 2000,2005 F1 2010 AFAFEIAR AEZEHUR B AR K SRR 5 LT R 22 8] 08 R 44 2 1 X
FRARAE Bl b B i 12t 114 2 o) AR Ak g e B BE R, R DR 1 4R 5 AR 338 FAE 2R UK 5t W SUR -1 s VR, ml ok
0.88, iX SifE4k A AR UR 5 AR K R X A DX AR AT B b s 12 2 ] A7 SRR i e ) Ao
AR, BRSHERTFRZEEEN ¢ YRR, RWEBIRNEm T AR AFZRBCE R AEYRE KR,
T ARV 1 05 B FK 43T 7 22 5, DN IR RIF 58 DX R 4 b1 e fi i o R ) e

FEPIR AR R ZE B B 5 H T T I 38 EAEHITE 2015 451 2020 4E4T5 BA BRSE | T AERE /K 1 5 H
K 1928 BAE IR R AR B b, Rl et P A R AR BE /N T 33X S 4R R /K BETE 2015 T 2020 4F (9 B R A B
JIRREAT 5%, TR) A 3 BH 35 79 A 443 A B K dt A9 28 Aoxt 5 IS DR AR A i 52 ma sk, AR AR 28 0k
RN S5 H T 05 FAE N 1 M5 0 2 12 b DX AR Bl b B i 2 ()40 A

4 e

4.1 EIR I FRMAE GO R A KA T

AT ZE A BRI 5 DX AR ARAEL B 3 23 P52 - Y9 2000 4F-11) 66.02 t/hm* 38 i1 2 2021 4F-1975.84 t/hm”,
TN SR TR PG 1—7 YRR TRTE A ORMI B M B P 2 - 4R A B 33.73 v/ hm Rl g 45 451
I - U 4 ) R U5 3% 3 A SR A B O BV 48 T A bR 25 & 37.98 v/hm L) B 4 [ I R MRKA 2% i 42.
82 t/hm” X J FH TR PG 4 AR A i 5 240 A 76 22 L LAR X DG AR X 8 e LR IR LI AR X, He g
LLUPR BRI LLUBR X, 6 7 it ik o5 44 B it e 1) 17.66% , WF 5T XA T8 o LU AKX, e DA B it et v T4 44
K, ERARED R InVEST AR 5 5 A% B 7Y 2 AWl Aik - 00 4 SR the e Y, 3 1L bR X 40 ol e i e
S8 43 A P A A g, L TR B ORI IR PR AR 4 S, AR T AR o 12 (5 B L L AR DX AR e 2 i i
I, LA 3R BI04 R 4 [ -3 7K, il IXAR Bl ELA B i e v B
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AAT AAT
AAT AAE AAT AAE
AAE 0.572| AP 20004 AAE AP 20054F
AP 0507 PD AP PD
PD 0.5980.528 LULC PD LULC
LULC 0.5560.124 E LULC E
E S E S
S 0.564 [0.15270.202 A S A
A 0.592|0.546 0.108 0.115 ST A ST
ST 0.596 [0.538 |0.109 |0.141 0.148 CIC ST 0.100 clc
cIC 0.556 [0.209 |0.222 0221 |0.1960.214 |o.165| SiC ciC 0.1880.210 0.1940.1880.214 J0.169| siC
SiC 0562 [0.2050.228 0243 [0.178]0.214 [0.176 [0.160 | SaC SiC 0.215]0.235 0.237[0.208{0.2437 0.200[0.194 SaC
SaC 0.567{0.223]0.239 0256 [0.199]0.228 |0.176 |0.176 | 0.175 SaC 0.220 |0.241 0.2390.2160.256 0.200[0.200 |0.200
AAT
AAT AAT
AAE AAE
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LULC LULC
E E
S S
A A
ST CIC ST CIC
£ B . # ] * .
CIC ! ! 0.250 0.266 [0.236 | SiC cic ] 0.234[0.240 SiC
. * + *] | *| *|
SiC X X 264 [0.250 [0.2727]0.260 [0.238 | SaC SiC ! .255[0.25210.26310.251|0.236 | SaC
*| * | k| *|
SaC . 0.27210.294 [0.260 | 0.260] 0.260 SaC . 0.267[0.279|0.251 [0.251 | 0.250
AAT
AAT AAE 1.0
AAE AP 20204F 0.9
AP PD
4 0.8
PD 0.176 LULC
P 0.7
LULC 0.318]0.2290.188| E
0.6
E S
k| *| ﬁ
S 0.205 10.114 {0.226 A F 0.5 =Hi
A 0.116* 0.199 ST L 0.4 =
ST 0.121* 0.107 0229)] CIC 03
CIC 04340* 0.2920.368 0.267 04261* 04269* 0.243] SiC
. * W = P F 0.2
SiC 0.3520.302 | 0.390 0.276 [0.262 |0.276 | 0.270[0.246 | SaC
¥ I P 0.1
SaC 0.36210.319 0.400 0.300{0.286 | 0.300{ 0.270{ 0.270{0.269 I
0

B9 AREHETFEBZEER
Fig.9 Interaction between factors of different years
AATAEHIR; AAE. ARINZ5BUL B, AP, 4RFE/KRL; PD. A% LULC: HIFIH/ H IS B, W4k, S. BB, AL $m; ST, H3Ek
Bl CIC: KRLE &L, SiC: BPRLE it SaC: AVRLE ik » JAELRIEIGR; BR « LASMY S XUA 715
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TFFE DX AR | e 05 , R0 S PG A0 e i oo (L 43 A b DX T ZR L | PG 350 R VG e i i e AR, Pl T
it T A R I AR OC ) Rk FE B ey T46 Y X IR AR X 2011 4 A8 49 0 s 338 1) 28 i) oA, e/
Yy ik = (B 53 A1 DX 5 AS BT R fith fi v (L 53 A X AR — 3,
4.2 2011—2014 48 o 1L ARAMAT B B i 12222 16 53 A

2000 4FEAMF5E X SR AR T, ST AR , SRR ICIE AT ERIL T, 18 AR 1k 25 3, A SRR 8 o7
AL, S B AP THER  SE ¥ g KA = 2004 45, 30 LLMOIL J5 5 1 30E T [ 4R 268 B X
RO AT RS E O, 2010 4, ZEZE T E e 1Al &) 780 TG [ SR 408 BS, SR T ARl R ARk & s
FrE A T RIS A TR, B R AR S AR it St ) R e KT R S R K NDVI
M 4) , FERMRR G e I N PO TR, i TR AR A K 22 5—9 H BYd IR MG & I B~ F- X1,
2004 4FH1 2010 4R E R 0T AEAL T A K Z2 N, B L6 2 19 A8 A0 76 28 AR AR fh o8 S B i, PR L 3R R
R 2005 AFEH1 2011 ARERRAf R B, Hoh 2011 ARERRGE I TR 2 STEE TR SSE ) A O¢, I A& B
FECT 2011—2014 FR A S0—75 v/hm? [ AL LB A1 75—100 t/hm 18 AR BG4 K A= 38 K AR AR, 36 9 1Y
2011—2014 4EZRARFE WD I 8585 B 4 F T 231, 2011—2014 4E 50—75 t/hm? 38 [l %% 2 75—100 t/hm? 3
T FRAY 5 HE N 44.68% , I shEe Rk, S3 T 2011—2014 4E (8] 50—75 t/hm? [ AR 1 F1 75—100 +/hm? [ #2 H
B RAERAS X T G AR e w1 B0 3l LT MR B R T RO A 7 T R A i
Bl 3

£R9 2011—2014 EARRXFHREW M EERZEREIRER

Table 9 Transformation matrix of AGC density of forest vegetation in the study area from 2011 to 2014

Bt 2014 4F: i B
AGC/ (1/hm?) 0—25 25—50 50—75 75—100 >100 Total Transfer out
2011 4F 0—25 T/ hm? 69.33 198.13 472.25 570.88 202.30 1512.88 1243.55
Hort/ % 0.04 0.10 0.24 0.29 0.10 0.77 0.73
25—50 T #/hm? 28.74 3695.99 30211.15 15872.66 531.91 50340.44 46644.45
Hart/ % 0.01 1.89 15.47 8.13 0.27 25.77 23.88
50—75 T A/hm? 95.75 1405.68 20253.33 87264.16 26383.78  135402.70 115149.37
A/ % 0.05 0.72 10.37 44.68 13.51 69.33 58.96
75—100 [/ hm? 27.48 51.44 1418.90 3108.92 3205.28 7812.01 4703.09
H 4 % 0.01 0.03 0.73 1.59 1.64 4.00 2.41
>100 T A/ hm? 4.77 0.11 36.36 137.16 64.92 243.32 178.40
HAr /% 0.00 0.00 0.02 0.07 0.03 0.12 0.09
ST Total i A/ hm? 226.06 5351.34 52391.99  106953.76  30388.19  195311.35
H 43t/ % 0.14 4.77 41.71 49.46 3.92 100
LN i A/ hm? 156.73 1655.35 32138.66  103844.84  30323.27
Transfer in 5y % 0.08 0.85 16.46 53.17 15.53
R (E HA/hm?  -1086.82  -44989.10  -83010.71 99141.75  30144.87
Net added value 5y % -0.56 -23.03 -42.50 50.76 15.43

4.3  Hp IR R A% IR B b

FEAN AT A S8 A R o6 RO e L sk i 2 255 ] 40 A e EL A 8 0 1) TR, 3 — &5 21 55 il
IR kP 23 R 6 R AR RR I 12 A 52 W 2518 — B30 MR B SR Y ST B IR 7, 5 DR 52 b
VPR ity Bt A5 M R B0 — 3 Fe IRl e 1L AR MR Bl b L i o ) R R R o AR R K R
HfERE JIAE 2015 4FFN 2020 4F KRN [, [RI A AEREK & 5 1T R 2 BAE R AR 55, 38 8 X 5T X
AN [) Bt 303 B4 X 3 K B 22 EAT X L (3 10) , 2015 4EHBIX FERR 42 2005 4FF1 2010 4E3447 2020 4E 5 £ /),
FEZAEOY K 03450, AR LSO 3R Sh AR AT Bl b B A 125 18] 40 S5 0 TR 2R [ e I 9 0o G 2 TR ok
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ARSI/ 1N . 2000 4T [ T B AREK 2015 4120, 1B T AR MR i M Btk it 12k 24 18] 28 A B it B ) K, 3R W AR A
HE 77 IR K AR JEE AR, AR BB SIS RE | i 2 R AR TR T ) SRR At 1) S — A TR B,

®10 FEMBERKERE

Table 10 Variance of annual precipitation in different periods

i A7 22/ mm? i AR 2/ mm
Year Variance of annual precipitation Year Variance of annual precipitation
2000 16.5362 2015 20.1256

2005 23.9461 2020 4.4726

2010 23.7506

4.4 RSt

AR5 J5 TR b ST S R TR 3 RS A B3 9 1L 2000—2021 A AR ARAE 9 b b i it I X6 L 23
SR AT T oA —E AN, TS, AR SCAN L 2017 AFEAE b SR LAl W24 ST 2000—
2021 ARt it K-, B ARASEARELA — o MER I, (ERSE 78 X JHL At A (0 P i Y0000 v A 3 0 0 — B,
W ARG IR T R MR8 R 1L AR Bl b B 2 0 DR M B 7 LA B IR 1 ) 52 A P 18 A g 7, L v o 1A
FRMHE_ R 1 5 PR DR R ] BV FMLER, 75 1 — 2R R AT

5 i

AR5 J5 A0 i S0 R TR 3 RS | A e LMK DA e bl b e i R AR X6 22 A ] Bl it i 40 AT Y
1N gl C WS @ S N ) WA B s [WE - | | D o

(1) 8 LU B W M Al B 7 2448 76 2000—2004 4F 5 | THE 3, 16 2005 45 T B 5 4k 2: I, 78
2011 4 R B AR G G 0, F 2017 4R J5 2 #ifa e ,2000—2021 47 AR 2 3 8h F I, # 66.02 t/hm’
HANZ 75.84 v/hm? AEXIIEHN 0.45 vhm? , BRAE R = T 28 E K

(2) BFFEIX AR R Hh s B vh b3 2 AR b e it o v {2 A1 ML DX, L S 1 3 s g AR AL PE S RN
VU R AR B M 1 it RIS, HAR i a5 RS DX AR i bl L e it 1S i ) TETFR Ry 13294455 hm®, BT 5
THRGAEN T 68.17% , il i 38 i o5 A 45.20% , M 2000 4E2] 2021 4F 75—100 t/hm*JEFEA1>100 t/hm’
T B TR AR S 0 T 59726.73 hm? F1 6914.40 hm?, (5 HF5% X ALK 30.63% F1 3.55% , WFFE X FRARAE Bl Hb, |-
ft i H T2 AL F 75—100 v/hm* 5[, HA R [ 98 208 MR EE 7 19 5506, 2011—2014 AR fifh
TP AEAAE K, AR 22 AF I 5% DX ARMRAE w38 4 B Rk s34, 267 145t

(3) AEPNR AEZEBUR Y AR K SRR R 2000—2021 4F 52 M BFIY IX 2R M B L b Bl 12 2 6] 40 S 3=
B 25 AT R AN PR ] B9 5 B A R B L bRt e fi 52 i #1054 IR, He e 2000 41,2005 47 A
2010 AFfR R T IONAE IR AUk & ARRRK AN IR 5 e R 22 BAE R, 2015 il 2020 45, 4FFE K
ST T EAEA AR TR, RITEEOR L AR b b ARG foE 76 R [R)s) [) 253 (8] o3 A 22 Z P R R
FE[EIVEF A R K X 233 [R] 43 A7 5% W 2 B/, AR M 5
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