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Evaluation on non-use values of typical lake wetlands in Wuhan
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Abstract; Evaluation on non-use values of urban lake wetlands, not only provide the basic data for the establishment of
regional ecological accounts, but also enlarge the strength of conservation and governance investment of urban lakes of
government departments. The contingent valuation method (CVM) was used in this paper to evaluate the non-use value of
the typical lakes in Wuhan. The results indicated that 88.2% of the respondents thought that it was very important for the
non-use values of urban lakes, that 41.2% of the respondents were not aware of the environmental changes of urban lakes
in Wuhan, and that the importance of the degree of the three components of non-use values was existence value > heritage
value > option value. Furthermore, the rate of willingness to pay ( WTP) for Yandong lake ., East lake. Ziyang lake was
70.8% , 70.1% , 56.9% ,the mean WTP per person was 48.4 yuan+a~', 49.6 yuan-a ', and 44.0 yuan-a~', and the
non — use values was 284million yuan-a ', 288 million yuan-a 'and 207 million yuan-a™", respectively, the shown trend
was semi-natural lake > natural lake > artificial lake. The impact analysis of total samples factors on WTP showed that
age, annual income, educational level were correlated remarkably with WTP, while gender, profession, professional title
were not. In addition, annual income, education level and professional title were also correlated remarkably with WTP

value, however, gender, age, profession also weren’ t.
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value , NUV) ., H b {#FIH B B B 325 A #r{E (direct use value, DUV) Fi1[8] 32 F #) {E (indirect use value,
IUV) 45, AT T S A 5 SR AR T 35 (B 1 A6 58 5 A {8 P 0 {BL s A7 76 B0 {EL (excistence value, EV) (38 7= i (B
(heritage value,HV ) FIZE#H1 {E (option value,OV) AR o FEFEYMER N T HAR1IH & T 2h Rl K I Hr s 77
MBS AT HHE; B M ER 0 T 1A BE IR B 45 7 NG AR AR S A FE AT RS2 AS i 1 e B L B
MNTBAEAR TR Z M AR 8 (B8 T 1 PRk ok BEm 7T REZE#68 FIT ER AT SO MM E . B TAFER
BT 5  AHERMER M ERTCE AT SIS SF I kT &, R K A LK B A B IR A S IR 55 T RE M
EiHE FER/RAEEAMESSEMEZREE, FAMETFAE 1 (contingent valuation method, CVM) 2 H i
Fr bR F B 2 B SRR AR FIUHME AL ik 2 — , B 200\ 2 v] TR B IR R 68 F A (E TE A i —
T, $2001 4, B 100 ZAEZRRLH CVM FFRAEHITE, B R HIE 5000 247, BT, RED
WK CVM X B SR BEUR B JE 6 P EL AT PEAT , U 36 T 38 1 0 ath, 0 0 1 S 6 PR 40 1 3400 DU 6 DL F 5
i

RN EAABZN”MEE, 2EZKFHHE B KESRERP SBERABTTZ—. A
KRBT AR T, R R I RS KRS 5 8 B IR KR SS A A T E 5 )
B LA , BT B N R R K I K R R A SR, SRE T A ENA TS I WS LTI BRI K M
Yl RSB S LM T BOA B AR A B & R A B AR L I R BIA R & TR, B Tk
Z A AR S5 T RE M ELC R ARG B ELRIE AT , BURPE DADR SRR B EE i SR . A ST LA i
BEAVINA A SRR, R A CVM 2 i iy R SO R, VA SR T #9100 b BE R i AR M, DA
RS DX IR AE S K P, R BRI SR WA PR AP 5 IR B BT ) BE AR AR AR
1 HARMWIEWRAE
1.1 58 DX AR 0 B A 52 T e B

R TG R AR FR (113°41'—115°05'E,29°58'—31°22'N) |, J& T WA RIE FERNIEX, BA %
R T AR T TAFZE AR B RWR R . EFERIR 15.8—17.5C  AE R/ 221—272d, 42 H ]
A% 1810—2100h, 4F S48 518 (104 —113) x 4. 184k)/cm® , 4K & 1150—1450mm, #1558 TSP A r -
B VLI IR AR G ) R LU e B ARG 1L o B R B, v (AR, B G b (W 2B 3R 3, JU R R LR SL . &)™
ZoERERFNLTRZ, TR KL HrhK i L E AR K, b SRR 45.5%

R AR IR 8, A A 164 A4S, HpZ] AR AR 60 B0 IR KA A 38
SRR ST 584 w7 N o vk R N 1Y A N B ey A N v W 5 - - U O | R E =R =R 0
FEMERE T VAR R VR FRVE PR R (3R 1) , UG SRRy TEE s B PR R A E A BR

F1 KXW 3 MAEEANERTER
Table 1 Basic conditions of the 3 typical lakes in Wuhan

BB AR JEARH AW SR BHM
Lake name Yandong lake East lake Ziyang lake
i & Location HhER ISERD GREZS
WA Lake type HAAWIE 2 HAWIA ATHIHE
/K57 B T FH Area at moderate water level/hm? 834.12 4027.78 15.46
ZhRERENL Function KA b WA HARE X ST IE A b
TS disturbance degree BRI TR R TR
JF K FEREE Development degree BEFK EEFF R HREETF R

1.2 CVM A 53 &% 2 a4 3%
1.2.1 CVM HAJE

CVM 3 FEALE R 7 N AVEREAS , ARG TR A TR 2R [a]— R IR B R) &, 3 1 B 400 3 48 7 1 2 8 2
IRBE IR S I B AR 5 B 4, AT 5| HE O — TR 5% 038 3% 25 1 37 £+ 7 I8 ( willingness to pay, WTP) B,
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Kot PR I B 40 2k i 32 32 s 2 B2 & (willingness to accept compensation, WTA) 3@ i85 1H #2& WY 244 (%2
£32) B, HEREAY RBIFII B, FI VXSO (3242) BIBTR AT R BT AR 550 Bl A\ D8, Wl gk A5t
K155 B #9683 AHME ( Trp ) BB (T ) ' o 0, 4B 5T BT 20 IUTH W03A IR s B A (B3 3 A A R
e

Ty = WTP x N

B, Ty 7 B VR 2E T BSOS WV T B PR (L A 28 S AL (T -2 ™") , WP i 2 o A3 < £+
BIEMEOT -a™) N NBIRAAE M TPRERE A DB .

1.2.2 CVM W& REEIT

BRI CVM SR AE TIRA RIS SO 58 3, 1993 £XE R SBFEHRRENRET ¥
$FK1GE Arrow F1 Solow 715 I “ WA /N S T HA WM 15 55 CVM [l HB R A RN, Hrip X A58
CERATREFS A B I R R EE AR RS R (AR O MEES SEAR) BURE MRS G B RAE,
CVM L ET | B AR IEBARHSE (iterative bidding game, IB) \JF¥ 37 4% (open-ended, OE) LA [A]
#: (payment card, PC) Fll —43=[a] % ( dichotomous choice, DC) % 4 FE% 0 IB SR, e, OF &
WHRT I, A5 | WOR A OE #HTTAA: , 75 56 2 WRIRA A% O il S L Ta] [E] B , 56 2 YOR H PC
H—EWNRH CVM FFRPFFEAL T H B B, PC 58 5 BRAg | [0 257, A] 8 RO PR R 22 35 L —AHXS DC [8]%;, PC
HEH R T R B, 5T,

ARG FEE 7 Fr 4 : OFE bR E ARG A E UL ; @52 7728 X5 BT 10 9% b 1 PR 58 iR
AR, RERE T AR AR IR M EEZE G AR 10a SRR T WA K52
ey 7 S5 R R By HAE SR IEIN; QF AR AR 8 5K PRI L% BB IR A B LA 4 s @ % Vi SO BRI 2,
AL IR R R A T AR SE I 4R A P SO BE 277, A R I IR R, U 4k [m]
BROHERE REERZEBEXMNZLEE?,H | KERERZEBEES HERH 2 WKHAENR
PSR — IR TR A 45 R 48 R R A O AR, 2 D538 164 . QR EIE“RIERE” , MR AR B ST R H
O Vi BAREE A s ] Fp AR M (E 240 70 (FAAE B 38t P B BN ED) AHE; @ Z D5 P51 4
1 O SRR BE VEORBRRR AR S SAHE TR A ; O1FE LA IR CVM 2 45 i 18 @I,

EH CVM REREAMA, S 4R REME, T EERANY . E NS — A CVM 2 A S
100—3000 Z[A], RFHKEN 30% —70% " o HBHEARBEAR n=2"P(1 - P) /¢’ (n IREARD) 75
¥ p BN 172,78 95% M BAKFE T AR 2 (d) At 0.05, WK 2 D HE 384 MEARSL™ o ABFFEBIK
A5 51T 2008 4 7—8 A4y 5 2009 4 1—2 AT, WA ARATHR & Ul & AT R, B &
WHFERT = S B A BOR L S p SR T T R4, AV B m R i iy 13 MTEUX., 58 1 Ik
A BRI TR 2 (8] 300 13, F- R EIE RLR 45 266 4y, -3 [ 45t 3 88. 7% 556 2 IR & #1TH £ (7] 45 500
oy, AR AR T 55 FH A AC [ () 78 85 R) 243 7l O 435,462 451y, B 23R 41 31 A 87.0% ,92.4% 90.2% , 5
E NAMRIZEBEFEAR L A R/ DB RS 3, BRI o Hrh TR 0 BB AN 58 4 AN BE I B (5] 5 R 2
H 8 SAHME ST JE (IS AHE B ik A NI 5% 58) BTl PSR4
1.3 FAEBIES

KA BRI B RUGHE BAE Excel 244 Hh 22 S AH B 9 BCHRE P2 , HFAR I8 75 B SL R 5 80308 2, 43 31 %o 9 2 K
AT Z VI R RR T AR RO E A 0 R B AT 2 U5 WTP (BB A 7 i A SRR R
(LI S RS AHME AT 52 V5B A SRR S B B S A B E AR . Horb AR RIM B EE
PERREE MR, S AR REE R R REEG ) EEQ ) (4 AREEO ) REH
A EESMER LA Z U E N S A ARG A E A S BRI R, B R & A P EE B UMREE
BMEIUT ; R AL HEAR BTSSR AS 249078 R HI0 B Th AL BGH AT N3 SO BB 20 A 5 B SCARHE 2 A 2 32 P
BT D B CRBUTT B DV BOR AMITA TR A AR A 9 SRR 316 DA 389 SO0 R MBS B 4% WTE 19 S S AHE
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(Tyre) s RAFIBRERI A XS AE I B B, R (X210 I AR ) SRR P, iy P EK/ MG S Z 5 E &
R X 34 R R S A RSB AR AT
2 HZR55H
2.1 ZUEREE RIS BE T

N7 D8 H 32 BN, SETH R -88. 2% Z 15 I\ g i DU 1 7H B R 68 AR E 22,9. 7% A
HTCTE 2. 1% N AN EE 558. 8% Z 753 WA g mBU T A TH PR8I 2 R 4L, 25. 8% A BVR R FFA
AR ,15. 4% N8RBT . BIA L 90% 3217574 A DU WA IE i A EAR T 22, {H 41. 2% 2 1538 0 B
R IATAI H R B B ARAR B T, U AT AT E R E A AR B 2, (H A Bk = X3 iy 3 AR 0L
HRIE R SEFR T o

32 V7 R W AR A (E 20 B B PO BB B (B R LA T B B A, A5 I A L P
FAAEE GBI E GERME A 2.51.2.19.1.69 (K 2) , BIZ VI E AN A EM EEZMRE R, 87
MR, RN ER AR AR T WA E 45 75 BN PR R AT BE Lt B8 WA Dh eI = , AMT3E
JE R A IIE 4 T R SR S A7 AR T S AL

®2 WREERANMEEHSEZHTINAESHTRES

Table 2 Frequency distribution of evaluation on importance and scores of non-use value components of lakes

Wi H Ttem R/ % EE/ % —f8t/ % KRR/ % P EEM
Very important Important General Unimportant Mean

TEAEME Existence value 62.5 28.5 6.1 0 2.51

B PEHE Heritage value 37.6 46.1 14.2 0 2.19

PP E Option value 24.8 36.7 21.5 2.1 1.69

GEAH R VTN AR AR 8 B 5% BH A B SO R ) o A AR A B AR 70. 8% \70. 1% ,56. 9%
VLB XS 58 BT = 32 U538 X AR W AR WA B SR RUE . AP ZUTE VORI RR ML TANR,
(A SR P ERS G B SRR, VRS R TR A 25 P, X T80 5 R3PS ISR R B R A
RIPDLE . R TR, EIERERFEL X, BAES RN AT F2 M8, RUTERZEBEH
B, AHX T = MR E"JEZH%JE\%;@EET%ﬁ%iﬁ%ﬁﬂzﬁiﬁﬁﬂ%ﬂ&/\,m Hé AR, BAZTIEXNR

WIS TH I RSB SN, WTREAG(| meton
THRWIRL A BER, XERBOA BRI, 3, | o%mw
VA A BRI I AR JROA B AR XE T 8 50|
i FFRBEROBIEAE R OB WA ZHEANE S0l
BB R, BOR S SR R TR £ 0 N TR N _
[ P I B VA T 32 01 4 SRR (1 AN e S K ~§? =N

S

D)o XF“T. RANETTWAM, TR AT T. AN 44483 5P Reasons of unwillingness to pay

BB E ARSI RE, A B ST . A N g ANME B Bias iR A AT

1%%@%[ E‘Jﬂlﬂi}fﬁ {a’T{E Hj % 3 V. ZIKATA%J %ﬁﬁ_\iﬁﬁ :J: Fig. 1 Frequency distribution of the reasons for unwilling to pay
HABBAF AR L V. A NANBE SRR | commme M, Tt St I B 5 PN 96 0
HBUR B3, AL T RSAT s VI AR AR X SAT R shle, RE SO T A AGA R AR A5 A 036 0 o8 5
B AR RO VI EAG B " T, 3 AMWIATES V. AN YER T T A IR R 0 1 A V. A A
AN REFETR O 3E B T (5 H R, Horh B 2 20% AL B FF R 43 R BORF S W8, TS B R T RS2 A s VI AR AN X
CEEMBLIER" V", IR AN E T 70% o B8 e gy v, e r s, whb s CRBIN W JCAIA
“VIL. IZITE b3 B KA , AN TR ORY 2R 8) 5110
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Wl IER, EHEER TH0 T & (R) 5 A C R E B T8, EREIT i, BRI L B R FHIY) " 22 3 BEK, 20
51790.9% 6.8% 8.4% o VHH3ZYIE X AR MBS AR EZF Y H B E IR IX BT, B WA AL B A
FEROMA A T R A B 5 T AR IR 08 e BRI P WLl 40t &2, 3R 00 R R B A s SR P R e &
W L, AN TR B RRZ Vi LR E .
2.2 SCRFRIBES AR S S AHE T
2.2.1 SATRBED AR NI AT B A

SRR PTG TR, AR W WIP R E AR FHE N 114.57 56 -, s AL BIHAR X SR B IR
50% 72 33. 69% Fil 53.05% , Hxf i) WTP {H S35/ 40 76 -a ™' F150 JG -a ™' (K 3) , B KM EEIH
153 50% Hh LX) R IHHTEE LB (BDARY ST R IRAE) A 48.4 JC -a ™' s AR M B WTP (HIE AR
EfE43 5] 108.71.,100.38 JT ~a ™, 32 FIARIF A5 2 sRASH RIHHBE o (1 8053 5 49.6 4.0 5T - a ™' [
T, AW B S A BB, L™ AR 1.2 08 -~ LLSRPHIIRG 5.6 0T -a ™', RIVE N E R BG4 i
X, AT RE A 3 A SN BIRAE, S BN AR W SO B 32 U A AR A T TR A BN BT 2 057 K
TIRREE, STRHMEAX AR, T FEARR T AR W 935 SRR AEL 5 ™ AR W 308 52 U7 DA ELAR DR ik v B K
T A= 75 P M, J L B R, 3 T/, BRI S T AR, SR, SORTEAR X 8 5 356 PR 2 2 RS T 780
AR, BYE RN TAL (B T3 0 B BT , B A HE L RO B , AT BETT RARIR R 4R, iR
L] Bl RT BB 25 PR B i 32 U S AHME R

*3 FHEXNERENRES T
Table 3 Frequency distribution of WTP value of respondents

T4 Yandong lake Z Y East lake 2 BH Ziyang lake
WTP {H/ 70 BB RiHHBE/ % ECRIpTES Rt/ % 2 35 BT RiHHBE/ %
Wip value/yuan Absolute Cumulated Absolute Cumulated Absolute Cumulated
frequency frequency frequency frequency frequency frequency
1 8 2.87 4 2.87 7 2.72
2 4 4.30 3 2.23 3 3.89
5 4 5.73 18 7.96 11 8.17
10 32 17.20 38 20.06 23 17.12
20 28 27.24 20 26.43 22 25.68
30 9 30.47 15 31.21 23 34.63
40 9 33.69 6 33.12 16 40.86
50 54 53.05 55 50. 64 59 63.81
60 3 54.12 7 52.87 3 64.98
80 8 56.99 9 55.73 10 68.87
100 78 84.95 71 78.34 49 87.94
200 13 89.61 35 89.49 10 91.83
300 8 92.47 9 92.36 6 94.16
400 1 92.83 0 92.36 1 94.55
500 11 96.77 16 97.45 5 96.50
600 1 97.13 1 97.77 0 96. 50
800 2 97.85 2 98.41 4 98.05
1000 6 100. 00 5 100. 00 5 100. 00
$E 37+ Unwilling to pay 156 35.86 148 32.03 194 43.02
41t Total 435 - 462 - 451 -

2.2.2 BEAHE( Ty ) BES R
M T2 Z A # WIP (522 R BK, A EETH R Ty 2 B RBRIRE . T AEUR T A0 B
B, Z BB JE M T AR 254k, HABUE AR 278 , A T B AR G HBe s i (R i !, R o
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FA Bt S BUR B BEAR T IE TR Ty o MBS 2007 F G0 1HEL) H 2007 FRUT 2T EAD
$5(8282137 N) K™ AR A 22 PR 0 R A AR AR SO IR (4331128 70. 8% .70. 1% .56. 9% ) , 5K 45 4% i
1 Ty 3514 2.84 x 10°JG -2~ 2. 88 x 10°JTG +a ™' H12.07 x 10°JG +a™' o AT WL, ARIARY Ty 850 , HLPZAR 517G
0.04 x10°JG +a™', LLEEPHMAT 0.81 x 10°JG ™' ARWAF /K AL AL EL ™ AR WA K DUAE £, EL SR PHIBTRIR £,
B=FZ 0] Ty HIHBEAMHZERK, UEHBA IR AN B Ty FEE R, /DNEFRBITE WA R 2
WS . PR, B0 2 Ui P RE T AR 512 8T Hh A5 6 1B R T80T G A 222 i 46 8 FL S A, 40 =2 Ui
IR AR AR A (B B (B B TR SO 2 W0 R 03 S AN SR ASHELAR XS AR ~F AT BRI T 2R 1) Ty , TR
PR 2 e K IR E R Z U SAHMEB K .
Gt ZViE XAHMER A, R SESCW “ WhaEE N EE o E BN IR 57 —3, Z Ui
B X FEEME AT LB s , & IV 383K 50% DA L, 8= M EIR &, S M E AR . @t B RS & WA
Ty MR (F 4) FEENE GBEP I E SR E: AR 98 1.57 x10° 56 -a™',0.93 x 10°JC -a™',0. 34 x
1050 ~a ™', R4 810 1.53 x 10° 55 ca™'.1.05 x 10° 55 -a~'.0.30 x 10° 51 -a ™", L FHIBA 4> 5~ 1. 05 x 10°
JC -a'.0.53 x10°% -a™'.0.49 x10°JG -a”',

R4 ZFHEXMNERESBEE Ty 2R
Table 4 Distribution of WTP value and the decomposition of 7'ywp

JZZ5 Yandong Lake ZiH East Lake 2B Ziyang Lake
B RS Ty Sk RS A Twr 3t RS Ty SH1
I t(‘em Distribution Decomposition Distribution Decomposition Distribution Decomposition
of WTP of Tyrp of WTP of Typ of WTP of Typ
/% /(108 56 +a™!) /% /(108 55 +a™!) /% /(108 55 +a™!)
TEAEME Existence value 55.3 1.57 53.0 1.53 50.9 1.05
=Y H Heritage value 32.8 0.93 36.3 1.05 25.5 0.53
PP E Option value 11.9 0.34 10.7 0.30 23.6 0.49

2.3 RUIEMSRES N ERE SUHERAE ST
ZVIE B SRHIE S SRR I XA R — 8 Z R —E AR E (R 5) o MR ST &
JEA B R R Z UTE AR, T 52 1758 BRSOl AR R SRR BEX SR B TR B3 %
"ﬁ Xﬂ“@‘iE‘JEZ1'T%J?HE%E’ﬂﬂ%%xlﬁ%ﬂ@@ﬁ*%ﬂ@ﬂﬁc/\ T 32 53 PR ML HRFR  SCAAR BE X G
M 5 X 5 BB AT B A BE K R R R U AR A ST, T 2 U5 B A 1% R
ik\EF\ﬂTXT HIBELN . HAFRBR PPN SR 12 753 , SN BB A AR H d s o

x5 FZPEULSBENIAREMMEXE
Table 5 Correlation between WTP and Social characteristics of respondents

Vi FHE P51 il Bl R A pEieidis
Respondent characteristics Gender Age Profession Professional title Income Education
H i1 Freedom 1 2 8 2 4 3
JZ4#] Yandong Lake 0.242 5.231** 7.612 1.089 3.803 2.299
X? 7R East Lake 0.901 5.068 ** 6.68 1.296 5.792* 0.094
4L fHM Ziyang Lake 0.34 0.019 4.838 2.382 13.093 ** 4.024*

BEMKFE xP<0.05, = *xP<0.01, % % = P<0.001

W TR AR U E B SREXT WTP HWA —E RN (R 6) o X™AREAREIN WIP HA &
R R R R ZUTE RO RFR RSO AR BE 5 X S8 BRI WTP {EF & i) H 222 18 AR IRA
FSCAAREE o TR S BOLXT 3 MEIA R WTP (B TR E W, HRILFRABE SRR |
AR 2 Ui, A BB AR .
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F6 FZPHEUSBENZAREEBERWHEXME
Table 6 Correlation between WTP value and Social characteristics of respondents

Vi FHE P51 il Bl R A pEieidis

Respondent characteristics Gender Age Profession Professional title Income Education

H i1 Freedom 3 6 24 6 12 9
JZ4#] Yandong Lake 4.125 5.796 28.468 8.99* 24.013 *** 12.927*

X2 %] East Lake 4.209 8.026 0.026 11.731** 36.42*** 13.576
4L fHM Ziyang Lake 1.85 7.724 29.526 8.369 23.538 *** 20.557**

BEMKFE xP<0.05, = *xP<0.01, % % = P<0.001

3 #FigEitie

BTSSRI T AR AR 8 A O (B R S DX AR 25 K P A RS T 97 9 PR 550 B s ki A
SINGEHER, RAEZEMATT UL ST o AT AU (B DA 5 38 0T S 20368 i 9 9 ) e
FERMHERAT TR, T3 M iR 4518

(1)88.2% Z Vi NSy BDUR T BIIA ARG OHEREZ HA 41. 2% Z 58 0 B BUR T #7018 3 37358 28
PARBLAS T o 2 B BB 53 Ti7 887 {E6 FR (E BTi A R B AR A RO I 5 B A% T3 B, AT 8 5 ok i
T RS TRt PR P L BEE EG AR, DI S50 S 5 T TR B R 7 . X BRI E R B EF A NE
“ERA YRS T A WEE A, ZUES H R R AW R IERIEE] 56.3% )

(2) TEARME AR 3 DNHRER P, ZV5E W HE B A M E > 8- E > 8N E, &
R R AT A BT WA 925 000 RE IR A A , AN T AR 4 AR BT AR 25 T S ol 1 SO YA T 42
SR — PR RE T SR A Lk 35 AT

(3) 32 ViR BARWIE AR B B AR AR I 0 SR RB R 71 A 2 70% DAL, X A T 1870 4% FH 8
SANBIEFR I 56. 9% , BN TS BT WA R5 A ) B AR XS, T X 32 T90 L JT R R BE R T A
HEFR LB X —SERAHL T i iy RO 13 A AR B 1 A, to M BURFA SHR T TR R A B AR P S IR B PR SR 4R
T k.

(4) ZUEIRL SRR TR, 3 50% ARESTRT 932 Ui A 9 A AR 47536 BN f BUR H 9, £
BEE—ERE ERUH TEART KO, AT IL7E A RRIRE A SRR S 58 B, BUN RLNGE * #E%
fi SO B EAL 518 %, BRI 1A 1 3t AR 37 7 58 4202 BUR H B\ BUN 133 ” WL, ik
W RERBINLZ N B B A AR S5 15 21 i 3 28 S RHAEBL 928 o

(5) AR AR WA R B R A\ S B MBS 10 48. 4 .49. 6 .44.0 TT -a ™ AR FAMME 53 510 2. 84 x
10°7C -a™" 2.88 x 10°JC -a™',2.07 x 10°JC -a™ ", FUE AR M > AR W > S8 PR, 2Bk B AWIE > A
SRIA > NTWAM S SRR WA R B A XSRS L, SR IO B B WA AR 5 1R BRI
T RER A B AR, EEATE R PR WA SN BB EN ERERAR,

(6) Z i KA AR SUIL R BEXT SO A B2 2w, 4k RO IRAR A SO A B B G 3 %
i 5 52 58 F AR SCHG R BE AR S AHELA BB, TS ARk L 5 AHME TR B & W . HAFR
BOR B R SO B R 32 Vi A SO RS, AR B R SR B PR R 2 T
150 B SCASHEL s T b T B S AR BE S 2 B A A FR A, EC A — iy B A SRS B S ARHME R IR BURFRRTTAR
SREARL LB AN [l SR B B B0 , 203 SR B T A S 3R LR VB A

HHEGAREZEXT RSO RERER CVM HR AL, toR o QU 7E , AR &7 4 — 2822 . CVM 9% L
PmZEA TR — B A 22 PR U 22 SR T U0 22 SR PR i 22 TR 22 BR AR O 22 55 , A BT ST A TR 22
B X7 A X i 22 9 2k ph SR BT AR L PR 1 IESR B, SRR BB Bkt B BT TR A R . KA HEFTIRIG N
BN RIBESH PR E NIRRT R A RIAE A T R RKT RIRE R E 25,
] LA BUAS WS A 32 173 o DU ST YA A G PR B A0 SO RHMER o & 28 , A5 SR AT DT BRSPSl iy i 1
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HoBEIR S BUR PR SRH IR BHEE -5 1 MURAR AHLHE

A 1963 4F Davis {815 YO A CVM S5 ZRARERAR RS SEE 6 I MELASR , CVM ARPR B B A SMIFSE |
PASFR BT R IR IR I E A F B . RE RSP R R i U SR S PR R H 2Rt AR
PRI SRR AL T AT RRSE S B 55 R 5 AL B4 1 T B AN T X 3R 5 B A (R FR VAl 330K 0 SR HE B
CVM ZER E SR =Pl i 2 B 55835 . it — P ifEsh CVM 7E R E KN 5 & &, BATTRLIXE s n R
CVM Lk W B BMB R B, FF AT A DT TR A BRI, B AR — /XL i R B AT S SEE BoR J7
B RN E CVM BB e . [T, RN AR BRI S SHF, B R
CVM H R FHEER 32 157 0L B4 FH DL B AT RS % TR SRS R4 JB AR
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