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Abstract: Based on the forest resources inventory data of 1994—1998, 1999—2003, 2004—2008, and 2009—2013 in
Henan Province, the dynamic changes in forest vegetation carbon storage and density between 1998 and 2013 were
estimated by using the continuous biomass expansion factor method and average biomass method. The results showed that the
carbon storage of forest vegetation in the Henan Province increased from 45.57 Tg in 1998 to 107.98 Tg in 2013, with an
annual carbon sink of 4.16 Tg year™'. The carbon storage and density of arbor forests increased from 33.54 Tg and 22.39 Mg
hm™ in 1998 to 97.11 Tg and 31.80 Mg hm ™ in 2013, respectively. The carbon storage of arbor forests comprised the largest
proportion of storage for all vegetation types; the proportion of carbon storage of arbor forests to total carbon storage of forest
vegetation in the four forest inventory periods was 73.60%, 79.22%, 85.63%, and 89.93%, respectively. In 2013,
Populus and Quercus had the largest carbon storage, accounting for 37.61% and 25.22% of the total carbon storage in arbor

forests, respectively. The carbon density of arbor forests in each age group was ranked in the following order: mature forest
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> premature forest > middle—aged forest > over—mature forest > young—aged forest. The area, carbon storage and carbon
density of broad —leaved forests were higher than those of coniferous forests, and broad —leaved forests were the main
contributor to the forest carbon sink in Henan Province. The area, carbon storage and carbon density of the planted forests
increased more than the natural forests. The carbon storage of planted forests increased from 9.62 Tg in 1998 to 55.67 Tg in
2013, accounting for 77.15% of the total increment of carbon storage in arbor forests. The carbon density of planted forests

2

increased from 17.86 Mg hm™ in 1998 to 32.01 Mg hm™ in 2013. The importance of the role of planted forests in the forest
carbon sink of Henan Province is gradually emerging. As the planted forests grow into mature forest with a high carbon

density, the arbor forests in Henan Province will have greater carbon sequestration potential.

Key Words: forest; carbon storage; carbon density; Henan Province
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TR (31°23'—36°22" N,110°21'—116°39" E) , + 3 B AL 16.70x 10 km?>, 2 5 4= [& + 3 A T AL 1.
T4% , e A LA B T AN AL B i X, AE X SIRAE 14°C 2247, AR % /K B AE 600—1200 mm , 4F- 35 4H X
BEN 65%—T7% ,4E-34 H BEIHECA 2000—2600 h, &S N E 2, I EpE SFR a5k E, T8
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1.2 HdERE

PR U5 A [ K R AR TR, PR MOl BOR AR |, B K4 5 AF 28X Aot IR A 73 A, Ao
8K FHTAT P 4 5 10 (1994—1998 45 ) 5 55 753 (1999—2003 4F) ; 45 -1 1 (2004—2008 4F) 5 55 /\ 3 (2009—
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GeAR AR AR EAMR) A TR & R L TR AR AR IS [RI AR (G Ak | il k3 S0bR | L3RR

http ; //www.ecologica.cn



9 i NG A T ARG A GORH T R A AR Bl i B s Al 3

TERPR) AN BRI Y (BRI AR ) | A TRIAR MR IR (AR ARAN TR ) i AR RS B TR A
[F] BRARE AT A & R SE i IR 1,
F1 TAZFKRTRFERH FEAERREARNENE

Table 1 Area and volume of various vegetation types in different forest inventory periods

- TR ARFR Arbor forest Ak Open forest (R NTTEAS 2o MR AR TEARM AR
p ; d T Area/ EF Volume/ T Area/ 2 Volume/ Bamboo forest Economic forest Shrub forest
erio
(10* hm?) (10 m*) (10* hm?) (10*m?) area/(10* hm?)  area/( 10*hm?) area/ (10*hm?)

1994—1998 5258.50 13.40 102.09 1.94 57.30 57.78
1999—2003 197.72 8404.64 9.03 80.91 1.78 70.80 59.83
2004—2008 279.51 12862.83 6.44 68.98 2.10 51.13 80.97
2009—2013 305.36 17094.56 3.57 38.59 2.74 50.97 57.74

1.3 Rk
1.3.1  FeARMAERAE E AL

He—ARMSEEL (WFD) BB (B) R LLE Tk & (CF ) 19 BB fift i, —SEWF 58 3R B AN ) BRARSE HY (A 7o)
AW (B) FIE B (v) ZIRIEA RAFIZETE RIE 5C R | AT FH AR 4 i 5 40 IR 1 7 22 s AR0R D ORI R
IR ) 2B i, A R

B=aV +5b

K, B AV R (L) (4 B TR AR ) (Mg/hm?) S AR (m®/hm?) o F b BN [RIR il (2H) 114
B A RS

T B BB R B RS AL a b BUEZ RIS G A ML BUE A S i AT 1T & T TR 5,
D] R FHAR AR DX A B B R Fang 455 LA IO A [R] ZR AR (B R ) B9 28 4 8 15 38 BUE 22 ) 10 e i 5
B, SR, HRTA BT R, Fang 25 G 10 2 1 5 R A7 A6 ARG Dt /N TR b S /D S J2 | 3 300 B 8 R 1
AR K, Zhang %572 I 3543 A S A= P RE SO G0 T 4 [ 30 Fh B ARMCE R A A i
& PR R SR, ¥ (Populus spp.) U ( Paulownia) \F§ MRS (Larix spp.) ZA ( Cunninghamia lanceolata)
R AR R R A B4t T TR RATRABA S 5000 se i b A7 A5 5, 59 41, oAb
RS HOR ] Zhang %2 BEIT S5, 3 S M B 45 B A IAE B . SRR R 9 B 75 5 (CF) ok [ SCHk %
B K2 BT AT R 0 R A R 0 5 e S R RS )R o s 25
1.3.2  ZPhR PTpi it A

AWEFE R, R34 4 o 2 13 3 LA 1T AR 3 H A [ FR MRS e sl 10390 1 4 R B AR IR A W it AR AT G =
SRR T AE R ARG 2 B AR 35 AR e B EUE 23.7 Mg/hm

FUFHATF 1122 26 4 i %% B T AT AR IR B AR AT AR A= it T 48 MO A ok p RS th T B4 AN
HABRA TR, Guo 25> BT T [ BAT A A AT B9 - 25 A5 4 85 2 43904 81.9 Mg/hm’ il 53.1 Mg/
hm® , ARHFFE R Guo 251" 141141 A 4 a4 B 2485 TR0 ik R T) RRMAC T 4 st SO0 i 28 AT AR A o, 2 T AR A
R B Rl 22 B5OR FH 6] oL 3253k 45 P 790 2 40 5 i 1) 5 5 22 8K 0.50 SR iEATAR AR
1.3.3 Bk EAMBRAE AL

Tk 2 A5 O 4 FE B BRR | THE AR A3 S 2R 004 A T L P s [X | 2 0 34 9T DI B AR (S ZR b AR L) A
JCH X (LG HR 5 T EAGHEE) 3 X, T A Y 4 i HUE 19.76 ,13.14 Mg/hm® #il 13.9 Mg/hm?®,
T A8 T 43 1l DX A 22 0 T LA AL X PR IBCE 3 AR i 13,14 Mg/h® SEAT IR 350, BARFIHE A AR I
S i T4 A e R LA R T RGR AR BAR AR ik R 0.50, T BARRITE A AR IR 35 B 4
A FRMAE R T o A Al O IR AR SRR AT AT
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Table 2 Biomass conversion parameter and carbon content of dominant tree species

PR A . b e E=PN T i CF
Dominant tree species References Carbon fraction
FAAK Cupressus sp. 0.4904 30.4270 0.96 [24] 0.5034
&N Larix spp. 0.5442 16.1235 1.00 [26] 0.5211
JMHA Pinus tabulaeformis 0.7709 8.8631 0.93 [24] 0.5207
KGR Pinus taeda 0.8136 7.0371 0.98 [24] 0.5361
TR Pinus massoniana 0.6632 7.2656 0.79 [24] 0.4596
PN Pinus thunbergii 0.6217 12.9600 0.90 [24] 0.5146
AE1IHS Pinus armandii 0.5856 18.7435 0.91 [25] 0.5225
ifffi fiﬂfﬂtﬁi forests 0.5168 33.2378 0.94 [25] 0.5101
2K Cunninghamia lanceolata 0.5371 11.9858 1.00 [27] 0.5201
KR Quercus spp. 0.7848 16.7150 0.95 [24] 0.5004
HIBE Robinia pseucdoacacia 0.7564 8.31030 0.98 [24] 0.5161
fifi 2% Hardwood forests 0.8918 28.4410 0.81 [24] 0.4834
W Populus spp. 0.9810 0.0040 0.99 [28] 0.4956
WA Paulownia 0.8956 0.0048 0.99 [29] 0.4695
2 Softwood forests 0.8918 28.4410 0.81 [24] 0.4956
£ Mixed conifer forests 0.7442 26.8060 0.70 [24] 0.5101
FH-TR Mixed broadleaf forests 0.7393 43.2100 0.73 [24] 0.4900
£ IR Mixed conifer and broadleaf forests 0.4385 52.9050 0.72 [24] 0.4978
2 FHREHW

2.1 IRV B 2 TR F i i o AR 2%

1% 3 W T R A AR ARG 1998 4 ZRAKTE A i 401110 45.57 Tg 3903 2013 4 2ZA0E A rHE A 107.
98 Tg, ¥tk K 62.41 Tg, AEHICHA 4.161 Tg/a, WAL, T 48 ARG A L 1 I35 I RE 134 i H
S, AN RS SRR [ R B 28 P AR e it AP AE R 25 57 0 DA 1998 4F-1] 2013 4F FRMIG i, VE R AR AR 3244
B A BB it O 2 3 3] S 348 I A 8 e ARSI A AL S AR v o 4 %60 (I 95+, 1998 42003 4F- 2008
AEFN 2013 AEFARRBI i i o ARARAE S i 5t 1) F A9 53 300 A 73.60% . 79.22% (85.63% Fll 89.93% , ik %% i Hi
1998 411 22.39 Mg/hm* 15 2013 4E(¢) 31.80 Mg/hm” | 4EF- BT 4.238 Tg/a, 4 GFARBRAE B AE 2003
AR, A 8.39 Tg, A 34T —0.051 Tg/a, Riefifi it o5 AR B S ik fi 1t 19 5.58%—14.90% ; T AR ik |
TEARARBRAE AR, 431 o5 AR ARAE BB A% 1119 0.73%—1.23% .0.21%—1.93% .3.519%—8.34% , 1] UL+ Kk
TE BB AR AR X BR8P CO, iR s SR B Ty T R 358 B IR
2.2 AN[FEIBRIE T AR 5 k% T

H L 1 s AN [RLARARTE A I 30T R 4 2l Ak | i b ) T RRURI fidh i 405 K, 4l AR T AL i e ARR D AR
) 49.02%—69.39% , B PRI AR 5 T AR ARG 21.99%—34.00% , ] 5 45 204 ORI A s A i AR o 7 A BB
THIAR A 83.01%—91.38% , B fiti e o5 7 AR MK LB it B Y 76.59%—83.24% , H7 | & 7E 2003—2008 4E1 (1] , 2%
MR TR fith A WG 44 15, 2008 AF FR AR 25 B, 4 i AR T B3 2003 AR 55 T 73.19% , 41 % PRl fifs 1 452
2003 4EHEE T 56.05% , IR ARRR At BB R4 B Y AE 2013 4R ZRAKTE A B K, 43 31 R 2008 4F R bR A i rp
B MR 2t 19 3.15 A5 N i B 2% BE 119 3.96 1%,

1998—2013 4F ANl bty AN [7] ZRME 2 B A TR AMR ) B 28 5 A7 AE 25 57, VAR UL, i bR 2 B A FT A7
A B/, 2 BRI 2 7 2003 4F T 2008 4 55 T3 BUMKCRT B BOM 2 B, LAl 3 A 1 35K T 3 SO
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JEGAMR 2013 47251 20 T A BRI 85 2 I/ NI MUK A JBCAR > ST 00b > P P> i SRS ap e AR (8T 1) 3 384
AR5 3 AR AR K, A8 T4k, T REZ: iy T 2008—2013 41 1 [ 5k bl 2] 1 03K, 3 B0y o it R
e, B 1A AR B PR ORI i Bt J0VPRBR 0 8 T o LT Al P A DRy A vy T 2 8 A AT S 2
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Table 3 Carbon storage and carbon sink under different forest types

A TR ALL forests T ARM Arbor forests 2535 MK Economic forests
- SR . W AP , L
e N " T o ERIRILE gy PHORILE
. . Average annual : Carbon Average annual . Average annual
Period Carbon . Carbon . . Carbon .
. T carbon sink/ . T density/ carbon sink/ . T carbon sink/
storage. storage. storage
e (Tg/a) ) (Tg/a) e (Tg/a)
1998 45.57 33.54 22.39 6.79
2003 64.62 3.810 51.19 25.89 3.530 8.39 0.320
2008 86.45 4.366 74.03 26.49 4.568 6.06 -0.466
2013 107.98 4.306 97.11 31.80 4.616 6.03 -0.006
1998—2013 4.161 4.238 -0.051
1Ak Bamboo forests Bk Open forests HEARMK Shrub forests
. o AR L AR oy AR
1) Weft it . etk - Beft it -
. Average annual Average annual Average annual
Period Carbon . Carbon . Carbon .
torage/T carbon sink/ torace/T carbon sink/ torage/T carbon sink/
storage/Tg (Te/a) storage/Tg (Te/a) storage/Tg (Te/a)
1998 0.56 0.88 3.80
2003 0.52 -0.008 0.59 -0.058 3.93 0.026
2008 0.63 0.022 0.42 -0.034 5.31 0.276
2013 0.82 0.038 0.23 -0.038 3.79 -0.304
1998-2013 0.017 -0.043 -0.001
45
& 200 | £ 40
£ B 35
T 160+ $ 3p
B2 10l @‘é 25
EX % 20
S 80+ / EERE /_/
S 4l £ 10
< S s “ —
0 %— oL = x
- 1998 2003 2008 2013 1998 2003 2008 2013
g 60 I5H#A Period
3
50 +
. —=— hliHk
e 40r —e— ik
?é E 30 —‘—5&%‘1‘%
= —v— Bk
R —o— ik
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B Period

B 1 1998—2013 £AFEARRBFARER BRESHREFETH

Fig.1 Area, carbon storage and carbon density of Henan Province’s arbor forest among different age classes between 1998 and 2013

2.3 ARSI AR it 12 IRl 2

Al 2 AT AT, 1998—2013 4F, R AR IR 1998 41 113.13%10* hm” B4 1 E] 2008 41 278.02x10* hm?,
IMAE 2013 4R [BVIMIE T B TN 267.99 x10* hm?, [f] MR A 2 22 389 a3 1998 41 28.17 Tg 34 i)
2013 411 89.84 Tg B9 T 2.19 £5, AS[R] FRARIE A B 30 i AR AR A1) o5 TR ARAR BRI AR 1Y) 75.54% .82.22% |
89.04% .83.90% , b fith & ot [A) I 75 ABR BB it 2 1) 83.99% .89.00% 91.81% ,92.52% , A~ [a] Rk 3i A i 1 il
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1998—2013 4F , A [] ZRARIE A i S AT mAR T AR 7301 i TR AP BT AR Y 24.46% (17.78% ,10.96% ,16.10% ,
Befits 12t o [R) S0 AR B it 2 1 16.01% ,11.00% ,8.19% 7.48% , Bt I MRHk % FE 43 51 A 14.66,16.01 ,18.02
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Fig.2 Area, carbon storage and carbon density of conifer forest and broad-leaved forest between 1998 and 2013 in Henan Province

2.4 AN[EIR G UE T AR () e it £ TN Bt 2% P

FRIEAR IR AR, T AR 53 RIRPRAIN TARBIZE . f 3% 4 T 1, 1998—2013 4F-7A] g 45 K AR ARAN
NTARR TR Bl e R Rk 285 B 1) 2 B It 3, RARAMRTEI B 1998 41119 95.92x 10 hm? 3 i 5] 2013 4 Y
131.47x10* hm? ; Bfig il 1998 4F 1 23.92 Tg M3 2013 4EAY 41.44 Tg; 55 B 11 24.94 Mg/hm* 4 n) 31.
52 Mg/hm? . KARFRIEFR & [F] 1 5 AR E AR B 28.68% 44.69% 53.96% .57.33% 3 R IR MR Aig 2 o [7] i 2
TRARMERRAE 1) 71.32% .55.31% ,46.04% 42.67% . FHXT T RIRMRIMT T , N TARTE R fie it ot e 288 P35 444 i
WRE 35 AR i T R R AR, 1998 AF FRbkiis A B AN MR T AR AT AR MRTET R 56.14% ,2003 45 1K 31 R SR AR 1T FR
) 84.35% , 7E 2008 42013 4= N TAKHIRL T & T RIAMIE R, 43 51 R AR AR IR AR Y 135.44% F1 132.23% , &
BT 1999—2013 47 M)V g 44 St T IR BHA AR 0N T AR TR | 38 N TR AR R e B 4 7. [RIB,
N TARBR A B 1998 4E 1 9.62 Tg HN3 2013 41 55.67 Ty, o5 Fr A RAR i 2 S48 & (155.59 Tg) 1Y 77.
15% , N THAKBR ) i1 1998 4E11 17.86 Mg/hm* #2555 2013 4EAY 32.01 Mg/hm* , A T HRZ i i b i) B 44 FR AR
B ) FEAA Bt AR BF I PR TR e RO A A Ay LA 1 Tl 285 B 1) BCSRRR, T i 4 T AR PRR B e R e
Wi,

F 4 1998—2013 FAETE RAMF A THEFR Bif EFHREE

Table 4 Area, carbon storage and carbon density of natural forest and planted forest between 1998 and 2013 in Henan Province
AT #K Planted forest FHRHR Natural forest

48] TR At L TR B fit et B BE
Period Area/ Carbon Carbon density/ Area/ Carbon Carbon density/
(10* hm?) storage/Tg (Mg/hm?) (10* hm?) storage/Tg (Mg/hm?)
1998 53.85 9.62 17.86 95.92 23.92 24.94
2003 90.47 22.88 25.29 107.25 28.32 26.41
2008 160.79 39.95 24.85 118.72 34.09 28.71
2013 173.89 55.67 32.01 131.47 41.44 31.52
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2.5 2013 TR AR B FlAS [ MARHR fs fih F: FN il 2% 138

LA 2009—2013 4T G 44 55/ \ UK BRI A TERHE R 1] B 28 ARARGE IR IR | X Ry B 2 04 18 7 AR bRl
RESIEATIIFGY . HHER 5 AT, IR ARMRB At o % B 55 MR G R 3510, i I B A [RIPR# 14) F APR En e it o /s
S« AR S G I AR S ST MRS BB S S AR VAT R A T AMR BB it B D SIS MR R Ak 2 A B A A o A
it 1 76.58% , 2B 1 T 4l i MORT b 8 MR IR AR A 0T A A 3 SR ) ik i A o R 11 23.
42% . ANTRIARES TR ARBRA 05 BE R/ INA < BB S I BB > H S AR S 1) RS B A

FH 2R 5 WL, [R]— 4 ZELAS [RIAR ol 0 Bt i ot ok 65 A AE 22 5, A PR rP Rk 2 A ) TR e v £ e, 40 ) o
[Fi] — > AL B it £ 1) 51.88% Fl1 29.37% 5 IS MR A R e it 1t e K, ol 21.74 T, o RIS ZH Ak fiff 5 149 55.36% ; i
PR P A A B R, M 10.92 Ty, i A S AHARfif 1 1) 64.05% 5 UM A i il i de K, b 2014 Tg, /5 TR
I R A Y 44.03% 5 3 SRR IR AR it B fe K, o 0.49 T, o [RI A ZH B it 1 60.49% , SR E , W Al
BRSO A e K, 20 ) o SRR A 1) 37.619% 11 25.22% , 512 i T W RIRR IS 1o AR R B 2 38 4 15, A R
IR R AR ) B DTRRE . SR i TR AR B R A A, rP e A MR R B B, 3 MR TR AR 26
e 88 P A, PSSR A 238 B RS, e SR T A e 2 3 e K

3 Fit5itie

TR ARARRE S T AL 1998 4F19 280.19%10* hm® #2 51 £1] 2013 4F1Y 420.38%10* hm? , #2151 50.39% , i
fiti i 1998 41 45.57 Tg #2555 2013 4EA9 107.98 Tg, #2551 136.95% , 115 & T+ A MBR it B 1998 4F /Y
33.54 Tg HNE] 2013 4F/ 97.11 Tg, T AMER 5 BE 1 1998 4FE Ay 22.39 Mg/hm” # 1 %] 2013 4EAY 31.80 Mg/
hm? , Ud BH Y] R A8 T AU B I 2 55, 3K 5 VT 1 8 T AR o 4 PR % 285 ) R AN [ A o T RRUR) G L 461 A
%, Zhang 25V HIFSE Y 4 E AR B b i 5 R 6896.33 Tg, BEE BN 41.90 Mg/hm® , Tl H5 45 2013 4F FARAAAL 4%
B it et o [ s 300 4 ] FR MR A 0 8 1) 1411 % , FRMRE Bl i 2 P8I T 4 1R K T, 36 R T 2 0 AR ol o 11
T4 [ AR BT i -2 KOF 5 SR 7 R B B2 =5 0T R A AR AR AR RE T

Friedlingstein %5 ff 78 W] : 2013 47 2Bk 1) A AL BRHEC R FEO1 D7 5287, 1551 36100 Tg A4y, Hrp o
FE HEC AR 10000 Tg, 5 4Bk SHERCE 1Y 27.70% , TF4 2013 4EZRAMAG B Ak BN 107.98 Tg, #1224 T
2013 A Hp ERHE R 1) 1.08% , A4l 4= [ 57 )\ R ARAMTE 2GR GE T, T 5 48 AR PR AL o 4 ) AR AR ALY 1.
73% , BB b E RS 1.13%, BIRATRETE N 1999 4E R0 TR BRA AR TR, N TARE AL E R ik
g T 2 (RS2 AR T A KOF (R, B 3 N TR AR K S 558 v i 235 4 1) L AObR 4 2 R I e 1
W,

TR R A8 T bR it et P dnb v T A 2 R A e i, T ARPRATE 0T R 48 AR AR T T R HEE FEAE A
2013 AEFRAMR I AR TR R Rk it e o v, =3 22 AR B TR AR LB A 2t 119 84.36% , FHh g v sk i
TR, (AR Y 37.61% , AR BRI I TR 2 0 T A8 AR T 1) 32 B D AR Al I i
PoaE A B 46 s AR A AR Y SR Bk R

FRMRBRIL R S5 ZRARTETRL BRI SRR IS S5 F B AR O — B2 B g A7 A 22 S 1 R R
DR AN [RIAR Al () BRI RRRI ARG B A AR 25 57, SRR E FR S 1 25 5 R B0t PR [ 9 A R R A7 A 2
S RTFE AR M FEAC 1 AN R A E AR A 2805 sl i 25 ARG S [ BT 2 st Tl e
B IR BR I AR AR, B T AR AR T AR B AR R AR (B 1) o AR [RI ZRARE A )
SO P AR i 2 g T MR, R R R I A T RRURT B 2 24 v TR bR, N TR i = 7E 1998 AF N
2003 4FFRARIE AR A T R AR MRBRAG 2, 1T 7E 2008 4FF1 2013 4FZRARE Ak T R AR MRm i, EZ R T A
TR AR TR 9 St 18 N MR TET AR AR 34 [ s BRI Rt N AR P 3 45 3, 2B AT B P A v

ARG B AN AR TET B G, T EL S RERR bR RIAE 2 B M5 b3 AE S5 O DI AR DG i HL, X SE Y
i R B VR P FR B AN AR TR, ARBFSE T, 1998 4 2003 4F 2008 4F , T B4 KR MR 2% BE 340 8 T A T AR 2%
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B, 2013 4F N TARB BE 55 T R IR AR, 2013 48 A TRRE 35 B2 T =7 1 32 22 SR PR 2 DA 1999 4F- 45 Tl e 44 S it 1R
HHAM TR, % TR JERRF R 2 | X SRR 28000 20 4F 94K, O 2008 B 5 A 5 s ik 2% B 1 3
A RIRBY B, 5 A0 , N TR S BOR R S 15, IR MO i 448 B, MOR 5 . B BT —FC iR BF
AT AR B S, N TS B 8 5, N TR BRI RE TR 28 20 Tk

TEEZ N AT PR SR R B8 7 5 7548 P X3l R BE b i 5% AR MR B i T BB T A TR R 22
5, HAEE R REE T IPAG A GBI Bk f B, AR SEAS R Bh MRS PCRR R U 2 Y 4 00 17 Aok
Bew I RE IR TEAIAG B A 5T sk Tl A AR BB T R AT T B R E R AR AR, OB R R A
IR E FRARTE A PORE(1984—1988 4F) 15230 9 2 T AR it o0 20.14 Tg, XEEAE T > 7 4 R
A DU R FRARTE A VR (1989—1993 4F ) AL AT 89 44 - A BRBR A 0 25.21 T, 5 BARZEDS F HIEE 7S K
S FRARTE AR (1998—2003 4F) 13 ST G 4 TR APt £ 37.82 T, ASHHFFT H B 44 (1998—2003 4F)
TRAMAEGE R 5 51.19 Tg, 8 TAEEF IR FAYPEAL , 35 XIIEFFAE 0 41 A 78 R 5 R R 2R AR 1
G2 R BT A SURE R 451e —2, I, 75 278 8 G X B R b 0 BRAPRAT Wt i 2 0E A T PR A Al 5
2 1 TR I A AR Y B PEARG B, I 4 ) AR AR A e Y H AR A8 Rl i P SRt 580

ABFFE A AV E T 1998—2013 4EIT RI44 AR RERR A B 7 A — 2R 25 0, IR 2Z R IR T ARk
A ORISR F A & R o R W A A b — BB B0 S8 a,b) o ASHIFSE Pl FH A0 3l R 2 2R AR TS
A ORI BER R, D R AE BRI 2 v ZROMK T RN &5 AR A 0 IR A BESROS BE > 90% 5 73 A1, Z2 BT A o 4
H & BRI A s RE RPAE SR T 0.9, Bk, AHIE 5% v A FH %) 8508 A0 0 v EL A AR e v i T g e
(E O T 42 1 2 B e 0ok A W B A SUE R A S 8L T s A AT S | 75 L AR T 0 b X SR 5, oRe
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X F LB AR BRI AR, 152 25 0 U5 T FRARIG A GOREFIF- 34 A4 18 %% B2 2 T, (0 B 2R 250k IR
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