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Abstract: As well known, the permeability coefficient of cohesive soil is extremely low, and the transport rate of water and solute in
the cohesive soil is slow and time—consuming. Stable isotopes dD and 6"°O data of soil moisture and rainfall of two boreholes (ZK1,
ZK2) in Dabie Mountain Area— Jianghan Plain rainfall— soil moisture— groundwater transformation scientific field test site were
studied to trace the characteristics of historical infiltration and recharge of cohesive soil. The results show that there’ s no obvious
layer boundary but just a little difference among the 15 m deep cohesive soil, and soil water moves in the way of “piston flow”
vertically. The closer relation of rainfalls in summer and autumn to soil moisture in 6D and 6" O value indicates that the main
recharge of soil moisture comes from rainfall infiltration in summer and autumn. The 6D and 6O values of soil water in ZK1
(sampling interval 0.5—2.7 m, depth 15 m) fluctuate periodically with the increase of buried depth, while the 6D and 6O values of
soil water in ZK2 (sampling interval 0.1m, depth 6.2 m) fluctuate stratified with the increase of buried depth. On the basis of
determining the rainfall infiltration recharge years corresponding to the 0— 6.2 m depth in the cohesive soil layer, based on'**O
isotopes peak displacement method, it is calculated that the vertical migration velocity of rainfall infiltration recharge in the cohesive
soil layer is 10.8—15.0 cm/a, and the annual infiltration recharge is 43.1—58.1 mm, accounting for 4.01% of the annual average
rainfall. It takes about 130 years for rainfall infiltration to penetrate the thick cohesive soil for groundwater recharge, which means
the thick cohesive soil has good antifouling properties. The historical evolution characteristics of soil water infiltration and migration
at the air—soil interface and the inter— annual correspondence of soil water recharge are of great significance for groundwater

environmental protection, ecological environment improvement, drought and flood disaster prevention and control in Jianghan Plain.

Key words: D, O isotopes; soil moisture; O isotopes peak displacement method; infiltration recharge; hydrogeological survey
project; Xiaogan; Hubei Province
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Fig.1 Geological map of the study area and location of the test site
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Table 1 Geological structure information of test site
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. o
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15.0~-18.0  15.40 WA 1.3x107? i
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Table 2 Soil texture and vertical hydraulic conductivity of the test site

TR /m kL% W RLY% R ke 4 i 1353 250 (10%em/s) TR
0.2 10.40 67.60 22.00 3.98 W
0.4 1.17 75.07 23.76 1.64 T
0.9 12.13 71.62 16.25 0.12 Bt
1.4 13.93 68.34 17.73 AT 40.91 9
2.5 8.90 74.17 16.93 38.95 5
3.0 0.58 73.90 25.52 \ \
4.0 0.93 72.44 26.63 20.46 55
5.0 1.20 62.15 36.65 At \ \
6.5 3.00 79.42 17.58 \ \
9.0 11.53 71.89 16.58 W I \ \
11.0 6.37 7427 19.36 \ \
12.5 4.60 61.49 33.91 At \ \
13.4 45.10 41.54 13.36 5T - \ \
143 66.17 26.43 7.40 [ RIR \ \
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Table 3 Soil volumetric moisture content (VWC) of test site

WEZ/m ARG KR /% R ARG K% R m RS K%

0.2 38.58 2.0 39.59 4.0 42.86
0.5 37.40 25 37.95 4.5 41.01
0.9 40.03 3.0 36.81 5.0 40.93
1.4 39.31 35 44.08 6.0 37.29
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F4 ZK1 KR T KK oD 0"0 B (2019/4/12)
Table 4 6D.5"0 of soil water in ZK1 and groundwater

WM oD/%0 6"0/%0 IRSE/m 6D/%o0 60/ %o
09 -557 -852 93 413 -596
14 493 -7.15 113 -431 -620
25 462 -644 128 -439 -6.44
32 474 651 138 -441 -587
42 480 -672 146 -40.7 -5.50
53  -488  -6.68 R /K (2019/4/12)
6.6 -49.1 -6.98 \ 348 -5.05

TR - KR e S A R 3 6D 6”0 1Y 73 A 1k,
Wi T ZK1 5 ZK2 fY78 Kk 4k .

ZK1: 6D=5.176"0-12.39(R>=0.91,n=12)

ZK2: 6D=5.986"0—9.84(R*=0.67 ,n=57)

HRERARER K R KFE R 2 0D
SO KA K (E 6), nl A+ 48K HF /KA 6D .60
(B FERFIE X RASBEMZE (LMWL A5 F 7, s
T 5 R K2 R R B Rb s KA
WAEABHBRAED T —aEmENREEH. KX
R 5 Bk 2R oD Fil 610 PR f AT Y(E 5 1K
oD 6" O (AR , AT N 5 2 5K ZE i KA TR o £
BEK B FBEAMNA U (T CAE,2019) o Hb R /K
oD 6" OfH Lt 327K 0D 6" O fH K, B HEIT KA T
2, MUK DO AR, ULIH LT K BR%EZ 1K
e[ A AN, R I 4537 th 389K 6D L8P0 {H.

T TE 7K SRR
422 £3EKD. O FL &3] &5 A 44
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Il D, "0 i & 4 (5045, 2008) 5 55 — X B B
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00 HURZ M AFAE 5 58 = X BC R BE TN, it 25 T 5 Fy 14
K, 0D 6O fELEAR I 5L 4R 35 18 B RN i
0.4~6.2 m LB i _E 2T R4k 9~/ hX
B, BRI .

(1)0.4~0.6 m: 6D {H 1Y 2% 1k i [l S~ — 53.3%0~
—42.0%0 , - {7 —48.33%0 5 0"°0 {1 1725 £k 75 [l K
~7.08%0~—5.67%0 , -3} —~6.49%0. JD 5 5"OfH
PR Rss NS

(2)0.8~1.5 m: 6D {H 1 225 4k 35 Bl - — 53.8%0~
~49.4%0 , V- ¥I{H } —51.34%0 ; 6"°O B 1Y 25 Ak 7 [ Ay
~7.26%0~—6.17%0 , V- Y}~ 6.72%0, DS K
Je DB INERRE R AN I 0 5 — N 5 6O (B
PRz NE PRSI R, B — N I PRI

(3) 1.6~2.0m: oD {H 11 22 4 3 [l 2 — 49.9%0 ~
—47.9%0 , F-FI {1 H — 48.48%0 ; 0™°O {8 A5 k3 [ A

RS5 ZK2 THKRMTKE 6D 6 0 1E(2019/7/25)
Table 5 6D.6" 0 of soil water in ZK2 and groundwater

WM 6D/%  6°0/%  IRE/m  oD/%  0"0/% IRIE/m  oD/%  6°0/% IRSE/m  6D/%  5°0/%0
0.4 420 567 2.1 469 604 36  -449 634 5.1 480  -6.20
0.5 497 -6.72 22 480 -6.06 37  -463  -6.02 5.2 486  -6.58
0.6 533 -7.08 23 463 -6.11 3.8 485  -6.32 53 470 632
0.8 520 -6.42 24 468  -591 3.9 467  -6.23 5.4 489  -6.02
0.9 5130 702 25 467  -6.10 40 470  -6.39 5.5 484 -6.16
1.0 523 -6.71 26 462 607 4.1 478  -6.13 5.6 484  -6.53
1.1 538 726 27 472 -617 42 -469  -641 5.7 500 -6.47
12 526 -6.83 28 471 -615 43 466  -6.15 5.8 475 647
1.3 498  -6.58 29 432 594 44 457 -6.00 5.9 488  -6.66
14 495 -6.72 3.0 442 591 45 493 -6.56 6.0 476 652
1.5 494 -6.17 3.1 459 618 46 477  -6.50 6.1 499  -6.57
1.6 499  -6.82 32 465 628 47 471 -645 6.2 -47.1 -6.44
1.7 479 -6.50 33 <454 610 48 459  -6.12

R 7K (2019/7/16)
1.8 479 -6.51 34 <464 626 49 478  -629
2.0 482 -6.55 35 <463 620 50 479  -649 \ -35.1 -5.21
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Table 6 Hydrogen and oxygen stable isotopes of soil moisture, precipitation and groundwater

0D/%o 0"0/%o
g ,‘\ﬂ V‘A/it ‘g\
AHER B A THIE  RAE  RAE  GUME  THE s RS
KA 20.8 -93.8 -28.56 27.04 3.43 -13.13 -5.00 3.50 5D27.4851BO+8.73(RZ:0.94,11:43)

ZK1  -40.7 557 -46.46  4.00 -5.50
ZK2 420 538 4789 225 -5.67
HR K -34.8 -36.8 2353 0.73 -4.84

LK

-8.52 -6.58 0.74 6D=5.178"0-12.39(R’=0.91,n=12)
-7.26 -6.36 0.31 6D=5.985""0—9.84(R*=0.67,n=57)
-5.49 -5.19 0.23 \

T « B /K SRR R Z I R BT
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N =k

(6)3.8~4.4 m: 6D {H 1) A2 4k ¥ [l 2 — 48.5%0~
—45 7% , -2} —47.03%0 5 0" 18 A 22 1L 35 Bl
~6.41%0~—6.00%s , - F4J{EH }1—6.23%0., OD(H YR
RIS FETE AR 5 PN 0" O H 23R
I/ NE R RIFRR

(7)4.5~4.8 m: 6D {H 1) A8 4k 3 [F] 24 — 49.3%0~
—45.9%0 , V- 2111 1 —47.35%0 3 0"0 {1 19 728 1k 70 il Hy
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Fig.4 Local meteoric water line of test site
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(8)4.9~5.4 m: D {H 1 225 4k 35l b — 48.9%0~
—47.0%o , V- F1{H F —48.03%0 ; 6"°O {1 4 7221k L K
~6.58%0~—6.02%o , V- YJ{H 11 —6.32%0, D {HFEI8/ N
JE AR FEAE— RS — A4 5 0O (R 4R35 Ik
/NG RPN SN IR

(9)5.5~6.2 m: 6D {H 1 225 4k 35 FEl 2B — 50.0%0~
—47 1% , -2 F —48.46%0 ; 60 {1 A5 1k 35 [ A
—6.66%0~—6.16%0 , - I {H H — 6.48%0 . oD {H 7£
—48.5% [fF 3T 4% 5 9 /N AR AL, e BRI N RS AE
—48.5%o 1T, JG FR AT IR IR ALK AR TE =AMk 5 =
AN UE A 5 00 A 2 335 /N B S S0 &=
—6.53%o )7 B WIS, AETE PSR S AN AT, Bk
/N o

ZK 1 FTHAS [R) R BE 1= 587K 1) 6D .60 {E A2 1 i
SRS (11 8) , W I Bl AR — B, R 23 K —
IIN—38 RN R AR A (0 LR (] B s
TR E 1808 RECE /DN, K8 MR
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Fig.5 Daily variations of precipitation, dD and §"°O of rainfall
at test site
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A0F o ZK2 m ZK1 e HiF/K
A HFE v &F
<« FE » HE
20 o _LzkomRE - - - ZKIFERY
— WFFEX KA BEIK L (LMWL)

PPy
250" 5D=5.985"°0-0.84
R?=0.67, n=57

dDvsmow/%o
A
o

i 0D=5.170"%0-12.39
R?=0.91,n=12

1 1 i i 1 1 1 1 1 1
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6"8Ovsmow /%o

&l 6 1R 57 TR 3K b T K ERSE [RMi2 R 0D 670
KER
Fig.6 8D vs. "0 Correlation of precipitation, soil water and
groundwater at test site

TR SCARFAFAE . S0 F ZK2 ) T A R4 st ] —
FTATR B B T o
4.2.3 NHANSBE 1 2| @R AL B 54T

ZK2 F T 9 0D . 6"O A 1) 4% i Fifi 2 2 R 14 186 K
FRETFRET) , ABFMA K 7E L 455w
HAWEBSZE, RE7 X K DL 22T A 77 2 )
THERE A, i KA E DO Rl 2 HAT B i
BRI X, 22T 1960—2010 4EAEE- 1< R SR 2%
12 IR BRI 22, BN,
AR 2R 2R 0.18°C/10a( Z2JE60 , 155 57482) , 2%
TR 22 (5—8 H ) Bk 2 5 e 4F Ff K 1) 70%,
FEAE PR RS T AR R i R/ Vb il F R A 22
5k Z 2280850 1 - KRR SR R B 1 R/ NVELE
MR B RET (FEZKAR ), B A B R E A 138K
(1) 6D .6 O B /1N 5 R RN /N (R 7K AR ) , 39836
JEZE BN, BT A B MG UEA L 5K Y 6D 670
(B K o 3T 387K 0D L 0™0 (AR Ak T S5 4R R
AEACIE LA B X O D 2R F I T 6 A W A
i ] ) TR B B A T 50T

H 1957 ALK BF 78 X AR R T 5t B T 24P
T e A (T R A6 T PR AR, A 7K AR ) 4R A0y 55
ok TR 0 558 22 (R TR AR B 3 D9 e L, 2K 4R ) ARy
(7)), BN /DN 1966 4F , KT e Z 451 N
19834, e Z W M i Ry dne/ D RN B 1 1.8 4% o

HRAE 1957—2018 4FAYAFEFE R A2 fLARAE (1 2,

PERE IKE 0% SDvsmow/%o S8 0vsmow/%o
20 30 40 50 60 -56 -52 -48 -44 -40 -75-7.0 -6.5 -6.0 -55 -5.0
0 B w o w a5 ) X X o Y
{ P e
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14 ] - =
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l &t .$.
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Fig.7 ZK2 profile of the volumetric water content and 6D, 6"°O
in soil water

& 3)  ZK2 )1 Y 137K 0D L 6"0 43 A dAE (& 7)),
X AT R s o] — ) T R B S AR L 43T

(1)0.4~0.6 m: HUFEI ]2 201947 H 25 H , 4
4 5.6 A RN B 2tk 283.3 mm, 7 H {5 RN AL
4.7 mm, 7 AR EERS S , H 32 78 RAE R K, 3=
JE7E K e BN BEGR ER Nz s, H3EFRZE 0D
3“0 fE fi 1E , 0.6 m ¥R i 4k 6D, 6°0 {8 43 il H
—53.3%0 ., —7.08% , A% IR EE I I/ IME, 5 2454F 6 H
D3RR oD OO EAHIT , 1 20194F 6 H FEHH AB AN

(2)0.8~1.5 m:2011—2018 4 , 4F [ i 4 & Sl 4
KGN a3, Hor 2016 4F 9 8. 35 F /K 4E , 1.1 m
TRIEAL +3587K 0D ,0"O {E H BRAEL, 53531 1 —53.8%e .
—7.26%o, A 2016 4§ Z= i HLAG e 4 () 40 28 4Ll
ARG K RN B A B AN (it 2014) , 228 R AVE 3R
I BTN B B . 2011 4E 5 2018 4F M ik 4F
0.8 m5 1.5 mIREEAL 3K 5D 6O fH HH BRIEAH , &
2 T RE RN AR AN, 28 R AE R R, Sk
MAB R A R R 8 5 b4 R IERIK
31 oD 0 O {H AW 1E , 0.8 m 5 1.5 m 43 5 %F i 2018
R 52011 H BN ABAMG .

(3)1.6~2.0 m:2007—2011 4F , AEF R S A

KT ZRTH 19572018 £ EKE HkE—I

Table 7 Low flow year and high flow year in Xiaogan
from 1957 to 2018
FES A
1958.1963.1969 197719801983 |

FARAF
1987.1989 1991 1993 2003 ,2008 2016

Mok 1957.1957.1961.1966.1978 |
11/
1981.1984.2001.2006.,2009.2011.2018
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Fig.8 Soil water 6D and 6"O profile of ZK1

Je U INEERA G, Hir 2008 4 K L F K 4R, 2010
2009 2011 AF[E 22, 1.6 m 5 2.0 m & +
5K oD (6 O fH I BIAMA , 4371124 2010, 2008 4 5 2
IRl R A AR A B AN

(4)2.1~3.0 m:2000—2007 4F , [ R 12 52 B s /)
— AR/ N3 R B AR 5, A g A
JKAFE R 2001 4F- 2006 4F-, {2 35 F /K4 R 2003 4, i
&7 & 9 2.1-3.0m ¥ B2 3 Rl 60 {8 H 30 95 A4~ e i
2.4 m(=5.91%0) 5 3.0m(—5.91%0) , 53 5| XJ Jii 2006
HFHE 52001 4 H R IR A BN FRKEAB
AR T W R/, ZZ R, 5 A
HHEM K 5 6D 6O R IE o 2.7 mIRJE AL 5D
S"OMH HBLAME —47.2%0 . —6.17%o, X 17 2003 45 7=
B[R R BRI A BN .

(5)3.1~3.7 m: 1994—2000 4F , 45 [4 Fy £ 25 {45
N FEARFE EAE 1000 mm Z2 47, JRIE /N T 100 mm,
1993 4F 2 5k 35 (1) 7K AR, 5 1992 4 B R 1t 22 (H 7E
500 mmZi A7, HIE 7 & FL3.1~3.7 miREEVLE 6"O fH
HUE =B 3.2 m(—6.28%0) 3.4 m(—6.26%0) 55
3.6 m(—6.34%) , 73X R 1998 $E§ 1996 45 %=
551993 FFH ZR MR A BN, 3.7 m IR AL 6°O
HUIIE(E —6.01%o, XTI 1992 4F 5 Z=[& [ AIBAMA

(6)3.8~4.4 m:1984—1992 4F , A4 1 1 s 1R 42
P m ek e, Horb 1984 45 i 2 Y AS K 4F
1991 4F 2 i 2 1 2 7K AF | 1987 4F (1989 4F 1991 4F
Bof TR et A R 43 I T %) e vt S D PR (L. PR BT 7

KIL3.8~4.4 mIEFEILH OO =4ME 3.8 m
(=6.32%0) .4.0 m(—6.39%0) 5 4.2 m(—6.41%) , 53 71]
XFRE 1991 4E K Z= 1989 4F K Z= 15 1987 4F- K Z= 1) [
WABHN, 4.4 mAb 5O {H H BRI (E —6.00%0 , X )]
1984 - ZR [ TN ABHMA

(7)4.5~4.8 m: 1981—1984 4F , 4F [ 1 & S5 14
Jn, JEe /b, o 1983 4F Sk 3 60 4 F i £ 5 K i) ik
F P KAE , B R £ 3 1900 mm, 5 5 AL K 4E 1981
AF 1984 AEAF [T 25 (H T 1100 mm, H & 6 & B
4.5~4.8 m RSN 60 i H B — /A E 4.5 m
(—6.56%0) , Xt 1V 1983 4F- K 2= H AT $ e [ (v ZE 41 %
0 R A T A A B D45, 4.8 m Ak 60 1 Y PR 0
—6.12%o, XF N 1981 4F- K ZE[E T A BN

(8)4.9~5.4 m:1977—1981 4, AE [ = B 4R 15
B0 R A PR35 A A K, B KR IR AL 1000 mm,
HoHr 1978 474 8 3 AU KA, 1980 4F- 4y i 3 Y Fk
4, HE 6 & P 4.9~5.4 m VRS 0" {H B —
AR A 5.2 m(—6.57%0) , XF v 1980 4F 5 7= 1[5
WABENE 5.4 mAb 60 {8 H B 1IE 15 E —6.02%o,
XV 1978 4F- B 2[5 TN A B MA

(9)5.5~6.2 m:1971—1977 4F , AL W B L R 7%
BN B FAE PR IR EE /N T 200 mm, HoH 1977 4E K
R EEIKAE, 19734 (1975 4F (1977 MR/
JEIRUEEAE , 1971 4 (1974 4F (1976 4 R [ I /)N 1
A, B 6 &I 5.5~6.2 m I FETL 8O (i Bl =
AAHE 5.6 m(—6.53%0) .5.9 m(—6.66%0) F16.1 m(—
6.57%0) , S3 XTI 1977 - H 2 (1975 4F H 2 5 1973
AR ZE T AB AN, 0 O (I = NI 5.8 m
(=6.47%0) .6.0 m(—6.52%0) F16.2 m(—6.44%s) éa\%‘J
XFN 1976 4 H 2 1974 4E H 2 1971 4F H 2 [% [
BN

DA b3 B 285 55 e B0 2 B R T 18 A B R

AR A JEI S e e SRRV oD L 6" O {E A AR fh it 3

AH—2, BAT B VEELRE , ZK2 L1 0.1 m Jhy URE (]
B , 0D . 6"O {H il # BH B 46 /s KA RN A B M5 i)
V] — 5] T SR AN B A PR I K R o

5 ABAMGERITE

FIRAA K AL TP R, 22, = i
AL/ R R K s B LA 1) o 3 L il
5 Gy i B - A 2R I AR IR R TG 302 3
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FPATE 0~50 e JEIEI A, Dy S AR O VR 7 +
B gk B ORALIRE, 7 AR A SE T, AR RIS 1 S HURE
R TR LT . T8 X+
SEt e+, S ORI LA 40 em R
JE5E Oy K TR ZE T R AR A HERR T AR AR
RALBE B SEIE H IERT OK B R B2, 5
K LA FER AT EE 018 8% . KRR AS A
2 B AR SRR 3R A, L A S o] 791 T A
[F) R B2 J= AL - 43K 9 0D 670 (HHA W 732 il
A2 DO A RIE(E AR IS HI AT

AT 337K 3 R 2R b2 I 18] — ) T % 32
(X AR TR RIR I K s B T, F

K8 FHINSHAEE

Table 8 Yearly average annual recharge

GEDA=N WA W A . FIIN
T EERE i ABEE j:%*ig%w BAME

Big/cm  HWE/a  /(cm/a) AR ‘mm
2019 20 1 20.0 37.4 74.8
2018 30 2 15.0 374 56.1
2016 60 4 15.0 38.7 58.1
2011 100 9 11.1 38.9 43.2
2010 110 10 11.0 38.9 42.8
2008 150 12 12.5 39.1 48.9
2006 190 14 13.6 39.1 53.1
2003 220 17 12.9 38.9 50.3
2001 250 19 13.2 38.5 50.7
1998 270 22 12.3 38.5 47.3
1996 290 24 12.1 38.5 46.5
1993 310 27 11.5 393 45.1
1992 320 28 11.4 393 44.9
1991 330 29 11.4 393 44.7
1989 350 31 11.3 39.8 44.9
1987 370 33 11.2 39.8 44.6
1984 390 36 10.8 39.8 43.1
1983 400 37 10.8 399 43.1
1981 430 39 11.0 399 44.0
1980 470 40 11.8 40.0 47.0
1978 490 42 11.7 40.0 46.7
1977 510 43 11.9 40.0 47.4
1976 530 44 12.0 40.0 48.2
1975 540 45 12.0 40.0 48.0
1974 550 46 12.0 39.8 47.6
1973 560 47 11.9 39.8 47.4
1971 570 49 11.6 39.8 46.3

S5 N TRIVREE AR Bk 8 T A ] st ]

I AB AN i (CEARRISE , 2007 kA5, 2014)
BAETE Z, Z R BEAL 6D 60 HIEAE 43 51 X3 17 1)

JE b LR AB NG A R R R L

FEAETT LR
1=AD/At (1)
R=0-AD (2)
R =RIAt=6"v (3)

K v TR 6 (A B BE Y R DK R [ AB 1Y
SERIR I R A BN 50 0 Z, LR ]
PRI G K AD=Z~Z,; R 7t~ (A0 B BE N
IABHNATRIE

HRE ZK2 1 1 R BE A B 5 A8 i) 5% B 6
F, 040 em VR B 1 3E) TR FE IR RS, LA K
(D~ ABMA &, 2R NFR 8 Fin

MZAERE (50 a) 2K F , B A B MG 1K
fE ]38 F5 3 N 10.8~15.0 co/a, AR AB A
4 43.1~58.1 mm, i F 38550, HIEALBU/N B3
FBUN0 cm/s) , AR AL TR I 2 1 1 I #4028
X, FIERFR B K 0 (HJE ZARAE I AB AN G
AR IH/NT Dk A5 (2014) 72 AL J0 I A7 58 L IX
FI RS e S R R I HIE B T O ) Bt
B IR A B NS . RN ERE L
HJZ A BANE HR /N, R ERAE R A B AN
2y Z AR R (1152 mm) /9 4.01% , %
KA TTERE N

6 %5 i

(D WFFE X R R [ 47 3R 1Y 2= 1 2B AR R,
oD 5O NEE, B I MEB T, KA
FER 5 Bk 0D Fl 60 B R st A (B 3K
SD SO EARIT , W] I KA R APERT A K
() BRI

(2)ZK2 1 3K 4 6D 6" (HA L B &, B
AR, BT 53R = A X B 0~0.6 m 11
Z 7R KBNS K 5 0.8~2.0 m 0D 6"0 {F BE TR E 1Y
HR, BARGIRECE K% 2.1~6.2 m 6D .60
[IERERE A NS 1R s €L AN R o
Y 3K LI ZE Y O 21 R R A, DL 0.1 m
S BUREIRI B, + 37K 0D L 0™0 (B T 45 B (i 45 /R [
TEALS T s Fs .
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()HE 13T S0 AFAL ST AB Kb I [a] — 1 T
TREE 7 B Y AEBRXT RO FR , R 50 4E KARFERTA
BAMAIE IR IE N 6.2 m, 15 K K 10.8~15.0
cm/a, HE I HEREBEK A B R 4575 25T 130 4F A g 2
515 mEZEE L AMA B ESKZE , HAE A B NG
O 43.1~58.1 mm, (1 ZEAE YK E 1Y 4.01%, K
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