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I OE AT AT Y X
(1. P EROVB2ERFIE B AR A S B SRS, AL aT 10009152, NS Rl K 2E R BB 24 g, PEAITEHE - 010019)

FEE LT AR 25 R G I RT3 5 (0 ORI 5000 1 4 1 35 LR B 7S U S - B AR MR SR T A 5l , 7 FH rh A R LA A,
AP AR CRRAR A 2 RGUIR S5 DI REPEAG RV ) (LY/T 1721-2008 ) X HEABK (2 5F Ak AT AREG P S50 S (B AT 774 45
F FEARM BT AR IR 55 ShRENE S B9 17953. 56 12.50/a . 7569. 35 12.50/a.2659. 01 1Z.5C/a , 15 4= 8 Ff bk A= 25 AR
S5 IIRe SN E 5 A FE AL . BRFRK IR A ) RO R I e R U R AR S IR S TRE . B ALGE T AR R
AR S5 DR B AR T A2 ma b DX T PR T S DR 38 ZE PG LA T 50t DCRE AT o5 LU B3R s 2 R AE 25 IR 55 D g
(A VG Bl 1l DX A P AR A 2 IR S5 T BB E AR A A b DX K, DA T R AR AR 0 U5 77 25 380 38 o vk AR PR W U338 2 10 ) ol
20a 3K FEARMK T ATARERMA SRS D RE M E AL A AN K AE S TR E o IV I M IR B AR AR 220 R AT ARAE 4 3R
PR HE 2 bt 23 8 B RRE R R RS R P i B PR

SFKHRIA  ARIRAE SR S5 D hk HEAMK Z TR AR

The assessment of forest ecosystem services evaluation for shrubbery-economic

forest-bamboo forest in China
WANG Bing' , WEI Jiangsheng®* ,HU Wen'

1 Research Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Beijing 100091, China

2 College of Ecology and Environmental Science, Inner Mongolia Agricultural University, Hohhot 010019, China

Abstract; The quantitative studies on the ecosystem service function of forests have become a worldwide discussed issue in
current days due to the various forest-related environmental problems. Since the limitation of water resources and local
climate, it has been difficult to use tree to afforest. Also, the ecological benefits for high-forest are difficult to substitute and
compensate after deforestation. Non-arboreal including shrubbery, economic forest and bamboo forest is an alternative,
which play an important role in ecological benefits. In China, the area of shrubbery, economic forest and bamboo forest is
53.65, 20.41 and 0. 0538 million hectares according to the seventh national forest resources inventory results. Based on the
data obtained by long-term and continuous observation in forest ecosystem and from 5" | 6" and 7" forest inventory in China,
this paper attempts to evaluate the forestry ecosystem service function and amount of value for shrubbery, economic forest
and bamboo forest by the foresiry standard named Specifications for assessment of forest ecosystem services in China (LY/T
1721-2008 ). The results showed as follows: The ecosystem services value of shrubbery, economic forest and bamboo forest
was 1795.36 billion yuan/a, 756.94 billion yuan/a and 265.90 billion yuan/a, respectively, which account for the total
value of forest ecosystem services of 17.67% , 7.45% , 2. 62% and account for 7.3% 3. 1% , and 1. 1% of Gross
Domestic Product (GDP) in 2007. They played an important role in the total value of forest ecosystem services of China.
Water conservation, biodiversity protection and CO, sequestration and O, release were their main ecosystem services
functions. Water conservation in shrubbery, economic forest and bamboo forest accounts for 4. 1% , 1.9% and 0.6% of

average annual runoff of rivers. In terms of CO, sequestration, the amount of C sequestration for Shrub forest, economic
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forest and bamboo forest is 0. 055, 0.027 and 0. 014 billion ton. The quantitative model showed that the value of shrubbery
ecosystem service functions was larger in the central and southern China, however, relatively larger proportion of shrubbery
distributed in arid areas such as northwest of China for climatic or other reasons. The value of economic forest ecosystem
service functions was larger in the southwest of China and that of bamboo forest was higher in the central and southern
China. During the past 20 years, the Ecosystem Services value of the shrub forest, economic forest and bamboo forest with
stable ecological functions-had changed little. Shrub forest, economic forest, bamboo forest play an important role in the

sustainable development of local society and economy and the environmental protection.

Key Words:; Forest ecosystem service functions; shrubbery; economic forest; bamboo forest
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WARATEN T A RS, A2 IR U] b, H R T ARk A AR HE S, 0 BT AT S AR
BRI | B AR 55 ST ) T AR I A B AR T AR AR % R AR K B DR A R e
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BMA B RGRSS DR BRI BRMA RS R G5 A SRR T B S 445 0 200 LA 2 1Y) F SR A BE 45 14
550, Bl m b T AR A SRS DI X IR AT R EREE A, A2 Sk A s Ol HE i 7 [ R
SV ) 3 AT, P2 R ARG E BT MR SRR A B R R OEM b A S 2 kRS
A SRR 2 [ B G R AE LA B B SE 2 O 2006 4F LK, E ML R i % T AR A S R 50 )
S5 IREVPANARAERITT T4, T 2008 4F 3 HWiAn th AR 1 CRRARA: 28 R G 55 DI RE AL FLYE) (LY/T1721-2008 )
(AR ARCELIEY ) M I W T b B AR A 25 2R G0 R 55 T e VEAS 0 B0 U8 FE btk R PP 7 ik 45 T
YRR, B T AR ELA R AE S R GRS DIREPEAL TAE . BLTbR AR SCRY 5T SEAY

AR SCHERE T AE TR E ARG o B F A AR PR AT MRS S AR S AL oS Bk &
FRARGE VR TH 2 B8 LU K FE bk A 25 R G @ T 98 M 4% ( CFERN) T Ja 45 3l 4 30 Sz gk 9 | DL BRI ) Aol
TR A  SHREACKR 2B bk AT AR AR S IR 55 T RE SR AL (0 4 o e AN AN (B B 004 T T BRAMPEAL . H T
TRAFHEARIR TR AT AR AR BT RE S AR AL AT, S IERf PG LA AR SR g e P VR L& 6 GDP #%
GRS AL N7 R
1 EARM ZFHR TR
1.1 A

R 5L U 4 AR R A 2 5, 3R I E AR IR 5365 7 hm?® , (5 & EARARIE ALY 21.9% , HEAR
RS TRA AR AR B R TR AR AR I KRG 2 2 — | S T [ AR AR VR A o B R A, ELA Rk
PR TIRE , MEAREA A G 3 0 PR MR AR SR | FE T T PR B KR | B B SR E
AT HXT K AT FR A3 SR A BERAN Ry, S i MR PRI b B a7 N T AR B ) TR A 28 A, AR RS T K 1Y) e 0
T FEEAE AT, Se VR A JE B VD Rl R 38 R AR AV A - 107 b T8 948 A1 b 22 0 88 AR /DK 4375
Sz, W55 KD B AS REAVE T, W/ AR A B R e B 8 A 38 I A S R G 2R IR R e R AR I
TEMEAAMA LA 2T 28 3, B AR R, A A S AR IE B 288 AT AL
1.2 &5

HR A - Uk 4 E AR RS A 2 2R IR IE A e BE AR IR 2041 J7 hm?* | (5 2 EARARIEI R 8. 33% , Horfr,
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AN TAFAMA 1931.25 J7 hm? |, 5 AR 94. 62% ; RIRZFAARTEFR 109.75 J7 hm? | 525 R
T 5.38% , FREZEHCE £ & AP GO, b BA S R & 5 M E M 2 5 MOR 23X 1000 2 FF, BT ALK
PR, 2B MR IR AR 2 5 ARYE AR TR A 3278 H Y, 2255 AR T ) 20 0 SR AR 1 FEHRIAR OREBR TR R A
AR Tk JEURE AR At 28 6 A, JH o SRR AR & F IR AR TR 5 2 B OB TR 67. 18% , Hlr, R E &
OB A L X 2% RS AT 2 il RELE & R A 281 11, R Bl AR AR EE TR AL 254 o R 4
G A B R E R
1.3k

HRHE - Uk 4 E AR RS A 25 51 R IE A PRI AR 5. 38 U7 hm?® , (5 2 EARARIH ALY 2. 20% , AT ARAE
AR IR, 249 39 J& 500 ZFF B A G MR R ARSI TN E, TR TR S BRI
BB KR T A K DL AT 2SR K -4 Jm A w8, i A 2R e 1 A 2 AR 2 e,
BEATARAERUL IR L A R, e 7K IR SR K HARFES AR R TIRe HA & EEMER . AT I N E AR
I, MR 1 55 2 FE IR AT A0 AT oA, R B4 A mT LA VR T S I 3 w5 1L 25 4RI 4R 3000—4000m = B {H 444
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Wi 25 26 B R A 3 o, R DB R A AR R
2 MRFE

FET IR RO LR E NS EA TR R R | 255 is A 82 2 U0r e e iR 2 &
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M AT RA 2 IR 55 e S A
2.1 SRHREHE PRI

(1) EZM R BRIA 2 R G0 5Tl R 22 | O W I AT 58 B0 46 5 (2) 57 LUK (1994—1998
AF) HE7STR(1999—2003 4F) (E-E UK (2004—2008 4F ) 4 [F BRAKGE I A K 5 (3) FRIE AU LG AT kL2
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A AEE A% ik D R S U0 R BE 2 LA A ELAR T L, S0t 3 Wk 4 R AT VR 335 A S0 1) AR AR A 1) 2 25
55 DYREW) 5 58— 44 2007 AEANAR A TIEAL , B THERR T 9040 ik B 286 A (1 DPA 14 2
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ARSI S TIRESE L 3 6 2 R IR PR TR A S IR R IR BT AR 2 R OR B e
O3A o 7 26 AL AR AR AR AR AR VRS PHAE TR YO 3 28 5 R AR B R AT R NI
ARPRTT UG AU E] 56 B UCRRAR TR A 0]
3 BRESW

RCHE) PR 220 X3P F b A3 TS (3R 1) A BIHEAMR VoM ATk A S R G055 20
REW) o A (R, L AR AT
3.1 FEARMR AT TR A S RGUIRS I RE B

3.1.1 Yl
(1) B ot

MRYEH LR RARGEIE A EE  TH R AR TR AR 3 RSB TR KR O T [ Bk
R MAE TR RS A7 16 MR AR AR S R GUIR S5 DI RE A B N3k 2 P,

R2 EAR-EFHR-MTHRESREESRS A S HRE (2004—2008 4F)

Table 2 Total functions of forest ecosystem services for shrubbery- economic forest- bamboo forest in China

T FE K I H 133 Erosion control E B4 C fixation and O, release
Ay Water /(x10*t/a) /(x10*t/a)
Type storage/ + N P K A ML &k C BA
(x10°m*/a)  Fixing soil Organic fixation 0, release
IS8 i > [F B
- %ﬁﬁ:% SESHE 4947. 66 703467.52 1299. 63 675.51 11394.57 23043.52 35861.84 122364. 84
Total function Total
HEAMK 1112.62  169188.15 250.38 118.77 2703. 89 4711.67 5511.83 11187.40
Shrubbery (22.5% ) (24.1% ) (19.3%) (17.6% ) (23.73% ) (20.45% ) (15.37% ) (9.14% )
ZTE Mk 505.48 50590. 24 95.79 44.58 730. 60 1669. 19 2674.44 5797.40
Economic forest  (10.2%)  (7.2%) (7.4%) (6.6%) (6.4%) (7.2%) (7.5%) (4.7%)
ik 171.89 13143.42 33.07 15.12 209.51 382.34 1428.07 3463. 60
Bamboo forest  (3.5% ) (1.9%) (2.5%) (2.2%) (1.8%) (1.7% ) (4.0% ) (2.8%)
HFALRAIAEE Air quality purifying
HMRERY T BT WSO, gAY WK R s
nutrients cycle/ Supplying Absorption Absorption Absorption Dust-bl jj—k, o
(10*Va) negative air  of S0,/ of HE/  of NOX/ o 0o
N (x10°kg/a)

/(x10%)  (x10%kg/a) (x10%kg/a) (x10%kg/a)

SYpiE el

. 1606. 18 168.09 297.45 10.81 15.13 50014. 13
Total function Total

A 188.70 8.87 49.41 1.82 3.12 6118.10
shrubbery (11.75% ) (5.28%) (16.61%) (16.84%) (20.62%) (12.23%)

EZ301 % N 89.94 5.73 17.13 0.58 0.99 2903.77

Economic forest (5.6%) (3.4%) (5.8%) (5.4% ) (6.5% ) (5.8%)

Pk 36.12 10. 00 5.28 0.16 0.26 1115.46

Bamboo forest (2.3%) (6.0% ) (1.8%) (1.5%) (1.7%) (2.2%)

2 2 T BEACHR TR AR 08 3% K R T B R o i 43 i o 4 L R MR TR R K VR T R B T A 1)
22.5% 10.2% 3.5% ;£ E TIEDRE B T 005 17.6% —24. 1% 6.4% —T7.4% 1.7%—2.5% ; [E R
ARE RSB 9. 1% —15.4% 4. 7% —T1.5% 2. 8% —4. 0% ; B 2 E 32 W) B D e L) o7 & 73l i
11.8% 5.6% 2.3% ; AL KRBT RE S 200 5 5. 3% —20.6% 3.4% —6.5% 1.5%—6.0% .

(2) B [T AR A o i

4 [ FR AR AR B AN OB SR /K IR M 2105 m? 5 &+ 30 «, 1820 N #5125 0. 06, 38/0 P #5145k 0. 03¢, Y /b K 26
0. 48t, I A HLTHIR 0. 98 t [k 1.53 ¢, B4 5. 21 t; MOARFLE N 0. 04kg, B P 0.01 kg, LR K 0.02 kg;
PRALA BT 7. 15x 10" A, I — AL A 126. 56 kg, W H ALY 4. 60kg, WL A A LD 6. 44 kg, W22 2. 13
Ji ke,
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FE ARG U SR KR 2073 m? 5 [ £ 32 ¢, 1820 N #5125 0,05 t, 380 P #5125 0. 02 t, /0 K #ii2%
0.50 t, /DA HLFEHE 0. 88 5 [EHk 1.03 t, B4 2. 09 t; AR N 21.30 kg, F1ZE P 2.96 kg, F12 K 10.91
ke FRAE B 1. 65104 Wl — 4 kA 92. 09 kg, IS HALD) 3. 40 kg, WA AL 5. 82 kg, W22 1. 14
Ji kg,

Z MR R R SR K TR R 2476 m ;[ £ 25 t, 30 N #5125 0.05 t, 3820 P #5125 0. 02 t, )di/> K #i 2
0.36 t, B/ DAHLTIHIZE 0.82 t; [k 1.31 1, B4 2.84 t; MRFLE N 24.38 kg, FAE P 3.96 kg, FRE K 15.72
kg BEAE G T 2. 81104, Wl — 5L 83. 93 ke, USTALY 2. 84 ke, WA LW 4. 84 ke, Wiz 1.42
Ji kg

I REFAERE A U IR K IR R 3194 m’ ; [A 4 241, 387> N #1250 06 t, 38/ P 2% 0. 03 t, 087> K #12
0.39 t, /DA BRI 0. 71 t;[FE K 2.65 t, B 6.44 t; RARFR R N 32.40 kg, HE P 7.13 kg, FRE K 27.61
kg FRHETES T 18. 59 %1054, Wit — & Ak Hi 98. 06 kg, U FRALY) 2. 96 kg, W A B AL 4. 82 kg, iz 2. 07

Ji kg,
3.1.2 #MHEE
MR 2 - R AR AR 08 U538 A B, T F A A5 s o [ AR AR AR 25 R G IR 55 T RE 1 B A {E o 100147. 61 12T/ a

(1.001x10%70/a) , BN AR E Ny 4.26 Tio0/a, Horh BEARMA: 25 R GEIR 55 T EE M) MM E R
17953.56 1470/ a( E 42 49 NI RAIPHEESE 1 7)) , 2 E 0 17. 67% , B A WAL M (E 348 3. 35
T/ a; TS R GRS THRE B ANl 7569. 35 4270/ a(FE4 [ 49 A2 AR HEZESE 4 ) |, 54
1) 7.45% , B R AL E 12078 3. 71 T30/ as TR S R G55 DI RERY S [l 2659. 01 {270/ a( TE4:
49 AR HELESS 13 0671) , S E ) 2.62% , R AR BN E X 4.94 TiT/a,

e 3 AT 7E 6 T AR MR AE S R G0 I 55 DI RE AN B Y Bk 22 v, E AR MR B /N (R I 24 - 3 75 7K IR
(50. 82% ) >LEW ZREMEIED (20.39% ) >R B THE(12.03% ) SFEBREEAR (9. 92% ) >¥rib RS FREE (5. 47% ) >
EZEFRYIT(1.38% ) s LTI K BN NBYIT - BEFRIK IR (54. 76% ) > Z AR (16.95% ) > [
BB (11.90% ) >15-75 +3E(8.85% ) >IH AL RS IREE (6. 05% ) >TLEEFRWIF (1.48% ) s AT AR AR E /Ny
JEF 7 - SRR (53. 01% ) >R BEAR (19. 47% ) S Z LRI (11.70% ) >TR E 18 (7.50% ) > b K
SIREE(6.72% ) ST EFYIT(1.60% ) o 1855 ECTF R 45 A A IR S5 DR M (-5 T X%F Rz AR 43 28 78 S i
SO =

£3 EAR-ZFR-THRESRSEESRSIIEEME(2004—2008 )

Table 3 The value of forest ecosystem services for shrubbery- economic forest- bamboo forest in china(2004—2008 )
B S IS5 Thhe WEAM Shrubbery Z2B K Economic forest Y14k Bamboo forest
Forest ecosystem services function /(x10%J0/a) /(x10%JC/a) /(x10%J0/a)
HFEK IR Water storage 9124.24 4145.30 1409. 65
£ + 4 Erosion control 2159. 11 669.57 199.35
[E BB C fixation and O, release 1780. 16 900.70 517.73
BB EFEYR nutrients cycle 247.05 112.36 42.55
B KSR Air quality purifying 982.93 458.19 178.56
Y ZREMELRY Biodiversity conservation 3660. 07 1283.23 311.18
4 Total 17953.56 7569.35 2659.01

3.2 FEARM GV ATMAE SRS D REAN (E A bk - 5T

R F - R AR U A B8, TH A5 S AR MR S IR 55 T REAN (B F 0. 76—3748. 84 {470/ a, F A T
36 DX AMRA: 5 MR 55 D RE A (EL F KB/ NITUT S DU )18 > VE 98> 2 B A8 >IN ST >) P8 > HORN & > 4 >
B ST IE >Hrss>HEK T > M E SBEFTE ST R A > I8 ST S > LB > TA >WTLAE > AE >T
STV SIE R > T MRAE SIAR A >BIp TSR A > KBS E> B (K1),
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LA SR S5 T REM B AL T 0. 76—768. 38 4270/ a, 448 T 1A X TE A MR A 25 1 45 Th A (8 R 30 /N
BT R VAR > B A>T R STLINE >R EA ST A SWILA >IL 74 >W)IE > ILARE > s >
BV SIS LB STLIMVE ST R > BN > ILVE 4 > H R 4 > B T > B Je V0> N 5y > H > bt >
T > BT S KHEHT > T E ST > H A (K 2) .
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1 EARWRESRSINE BN ESD R E (2004—2008 ) Fig.2 The total value of Economic forest ecosystem services in

Fig.1 The total value of shrubbery ecosystem services in China China(2004—2008 )

(2004—2008 )
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SITPE SR SWIALE > = /8 > T KT > 5 ST
BSIFRTE SPVTA > A > il > 1154 >HINA
(K3),

WE 4 iR, &8 TEAMA: IR S5 DIRe (8 4
Xt AR AR S5 D RE B (R LU IR R B
SRS (85.80% ) T B MK HIRIX (72.88% ) . fHii/dLt/a) &
R E R HIR X (59.27% ) JHIR A (54.00% ) VO :0<100‘00 & 300.00—400.00
A X (44, 41%) 5 HETE G AL 9 20 3R B A Sooo0 0000 oot i, A
(2.22% ) JTPEE (2.10% ) A (1.66% ) ITHE
(0.76% ) BT (0.30% ) ,

AR TG B MM A: 25 MR 55 D REA (B 5 i et 107 48 T
FRARAE SR 55 ThRE S (8 L B HEZE R 5 07 19 23 512
T (38.15% ) \HERIA (38.00% ) (I (34.53% ) TLIRA (30.25% ) KH(30. 04% ) s HEAE G FLALHY
AR NS HIA X (0. 69% ) | 75 M4 (0. 64% ) B IE T4 (0. 58% ) FiE4 (0. 10% ) | P4 H A X
(0.02%) .

BT ZSIR S T RE M (8 & B X R 48 Tl 2R K A 25 IR 55 D) 8 s A 18 EL 1) vk K 30 /N BB Sk 0 9T
(12.65% ) FREA(11.00% ) JLVEH (9.56% ) HBIAE (7.17% ) HEA (6.07% ) JLIHAE (5.83%) . L1
M(4.75% ) R4 (3.98% ) FE R (3.40% ) ) PEAL R AR IX (2.37% ) VU4 (2.22% ) 5B
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3 MIERESIR & Thee S ME S 75 B (2004—2008 4F)
Fig.3 The total value of bamboo ecosystem services in China

(2004—2008 )
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(0.02% ) , FE5H BT HHEARMR AR ATARIY A= 2SR 55 DI REANEL 5 JIr XF R 48 T ARk AR 25 iR 55 Th g e
{EH LB,
3.3 i 20a RAESMRSS VIRE M A AR 1L

NGRS LR ERAMGE 50 2r ) 55 L A BT 20 R  FEARMRAE IR 55 DI RB A (3G I T — AN H 43 55, 2 T Ak
8T 1.5 A8 TRBA KRR L, X ULEA h EVEARAR 50k T MRS IR 55 g AR, A2 fbi/I
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Table 4 Value change of forest ecosystem services for shrub-bamboo-economic forest from 1994 to 2008

ok 2 HIRIE A 1994—1998 HESUIE A 1999—2003 5B I A 2004—2008
Forest type MrEE value LLA ratio Ml value HLi] ratio HrE value HeBi] ratio
/(%10 Ji/a) /% /(x10® Ji/a) /% /(x10® J&/a) /%
HEAM shrubbery 13235.92 16.51 15972.30 17.73 17953.56 17.93
A1k Bamboo forest 2061.44 2.57 2409.05 2.67 2659.01 2.66
Z2 3K Economic forest 7436.05 9.28 7924. 66 8.80 7569.35 7.56

3.4 HoRgE Rt

HRIEHIHT 5 U6 TR \T YIE A AR AR 2T AR AT ARA AR 25 55 D REAN (e 85 dhs , A A= 25
S5 UIRERTY sl oA ALY 3 AR AR ST DIRE I E Y N 7 A AS o AT T oAl 128580

TEARMBTT A RRY (K 5) : (1) 3 AT X HEARMAE 2555 DI BE B (L2 e R 2 e 20/ BT 4 A=
M55 VIR TY s AT P AL 5 (2) X9 AR A 25 e 55 D B A 1L BT R R A TR 1A TR 3R K DR DT BE
BRBEAINRE AR HLIX AR MBI (3) X HEACMRAE IR 55 D RE A [ STk N2 AR I 2 AR PR D RE AR L85
At R REFRYFNRE LRI IIRE b IX AR X AU DX YR B X P LI,

ZTEARBITTE SRR (1)3 AR PR A IR 55 D RE U B2 MR R B2 ph R 2 /NI DA s A
A 2SR S5 D REZE T VA A ; (2) X2 bk AR 2SR 55 D REAN (B ST R Y X A I SR K IR DI BE AR 2 A
DIRE DU HLIX 5 (3) WS FEARMRAE Z5 2 55 D BE M (EL ST/ N R AR 77 R e | [l i B A T BE LR BV E SR W Tl )
AE LRI IIRE ARILH X AR M IX ARAE X AR X AR X P AL

PIARETHREERR T (1)3 A5 X2 Bbk A 250 55 2 REAN (1052 R 7 B2 vh R B/ Py oA A 25 1 55 2
REZSHY M3l oA IR AR A 5 (2) X2 TEARAE 2SR 55 D REA (E D kB R 1) DR Bk IR /IR D RE | 131 ik B 4R )
AE b X AEFTHLIX 5 (3) W HEARMRAE 25 55 DhRE M (E stk e/ NE R B LRI aE R E F- W) B g L
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Table 5 Statistical analysis of shrubbery ecosystem services

=] XH FEARL 44y FriE T ARG R Eil350
Item Order Count Score Range Partial cor. Sequence
SRS D KR 92 95.178 132.997 0.607 1
Type of ecosystem services PR 14 92 -19.994
IFil B o 4 92 -11.899
HEEFRY T 92 -37.820
LR ARG 92 -26.547
W) Z R 92 1.082
385310 Area At bIx 90 -22.943 76.760 0.415 2
1L HIX 90 -3.437
ARAtHbIX 54 -14.967
AErfi X 72 34.546
LRI HLIX 72 47.713
U R HiL X 84 ~1.499
Pt X 90 -29.048
PEAE I Time 5 FUKIE A (1994—1998 4F) 180 -0.262 1.910 0.014 3
SN UIEAT (1999—2004 4F) 186 1.082
S-L UK A (2005—2009 4F) 186 -0.829
R=0.6645

3.5 hie54he

SR ARG TR E A5 I I] , X AR TR PTAR, KR 7% O AR A S SR R AR
FBIREE AR Z AR LR SR 9 Al 55 T BE S0 (B0 18 17953, 56 44.90/a.,7569. 35 14.71/a,2659. 01 1270/ a,
A3 05 A AR AR A 2SR 55 T RE B 17. 67% 7. 45% 2. 62% , 43 %1115 2007 4 P9 2B 77 Sl 7. 3%
3.1% 1.1% . 3X 3 FivbRsr2S 0 B AR B TR ELAL T3 AR 7K AR i 1430 T RRAS R, Jr DA 4 T B Mk A
SRS Dhfe B K k5 GDP 1 (A3 B A,

XFFHEAM TR AT R G, th TSR KRR ) 2R v O B [ i B S S T RE A (8L o B i
(B B4, P DA S A S IR S5 TR, X F iR /K IR DI BE TN 7 , 38 VL3 4R S ¥ 42 i il 27115 42
m® SRR 6 A1 FEARMK AR AT AR AR I IR K IR 4 ) o R T AR S AR R 4. 1% 1.9% |
0.6% , FEARK LT ATMAE 2 ERIEE B R TRMEACH/ER . X FE D 6e, 403K E A 1706
TR IREIR T SR AN CO, HERCR 42 W45 31 . 2010 4EFRE CO, HEMCH 13.3—15.7 {¢ t C ) AR 45
AR ATARAE BB 3-5510 R 0,55 .0.27 0. 14 42t C, Ry 3% B ARAR O R HECR 525 — 2 WAVE

Bm Ao B4l S R BHE AR (AR AT A 7 IR 55 D RE A (L6 bk b o3 A A3 45 A AR EARMAE S
R 55 DIREM H B ARAEAE T Aemg b IX 3K (H i TR AR R R 76 P A0 55 T 52 M DT 5 LU 3K S8 B kA 285
1R 55 DI BE M EL7E PG R DA R AR A S IR 55 T e M (B e A b AR b IX A,

NS R ERAMRGE5 2 2)55 L A E]EE 20a R FEACKR 22 5F Ak AT ARERARAE S IR S5 DI RE M (AR fL AN K

ZE LTI FEAMR AT MRS RGNS DI RET7E TR [ AR AE S R G b A T A, O T R b AR
FIHAE S 2 AR TE Y A E 2 2 B RRL R SR AR AR b i E AR
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