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Analysis on variation characteristics of air temperature and ground temperature

in Guilin from 1961 to 2010
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Abstract: Lots of studies on characteristics of air temperature have been done, however, few studies on characteristics of
ground temperature and its relationship with air temperature have been done yet. Based on the data of monthly mean air
temperature and monthly mean ground temperature at 0—80cm soil depths in Guilin weather station from 1961 to 2010,
variation trend, abrupt change, anomalous years of annual and seasonal mean air and ground temperatures were investigated
in this paper. The difference and relationship between annual mean ground and air temperatures were also analyzed. The
results showed that there were close correlations between ground temperature at different depths and air temperature. Annual
and seasonal mean air and ground temperatures mainly displayed significant increasing trends in past 50 years, but the rise
of mean air temperature and mean ground temperature was asymmetric. The annual mean air temperature was lower than
annual mean ground temperature at different layers by 1. 3—2. 1°C. The ascending rate and range of annual mean air

temperature were 0. 184°C /10a and 0. 8°C respectively, which were higher than changes of annual mean ground temperature
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at 5—80cm depths. The ascending rates of air temperature and ground temperature at 5—40cm were the most obvious in
winter, and the most significant increase of Ocm and 80cm ground temperature happened in autumn and summer
respectively. The mean ground temperature had a decreasing trend with the increase of the soil depth in both spring and
summer. The air temperature was lower than 0—15¢m ground temperature and higher than 20—80c¢m ground temperature in
spring, and air temperature was lower than 0—40cm ground temperature and higher than 80cm ground temperature in
summer. The mean ground temperature had a rising trend with the increase of soil depth in autumn and winter. The air
temperature was lower than ground temperature at different depths in autumn and winter. Under global warming, the
response of annual and seasonal air temperature to climate change was more significant than ground temperature at 5—80cm
depths. The difference between annual ground temperature at 5—80c¢m depths and annual air temperature was reduced by
0.1—0.4°C in past 50 years, since the ascending rate of air temperature was larger than ground temperature, and the
reducing amplitude of difference between annual mean ground temperature at 5—80cm depths and annual mean air
temperature was increased with the increase of soil depth. The abrupt changes of annual mean air temperature and ground
temperature at 80cm depth in summer occurred in 1997 and 1977 respectively. The anomalous lower years of air temperature
and ground temperature at 5—80cm depths were relatively consistent in spring. There were the same anomalous lower years
between air temperature and ground temperature at 40—80cm depths. The anomalous years of air and ground temperatures
were less consistent in summer and winter. There were good consistent of anomalous warm years between annual air and

ground temperatures.

Key Words: Guilin;air temperature ; ground temperature ; variation
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Table 1 The status of weather station

Qe £2313 G R PO R4
Weather station Longitude /°E Latitude /°N Altitude/m Data
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Fig.1 Changes of annual mean air and ground temperatures in Fig. 2 Relationship between annual mean air temperature and

Guilin annual mean ground temperature at Ocm in Guilin

R2 SEHRESEEFHMEHEEXR

Table 2 Relationship between annual mean air and ground temperatures

FIEBEEE Soil depth/cm [B]J )7 & Regression equation #1362 %L Correlation coefficient
0 y=1.21x-1. 9256 0. 906
5 y=0.7798x+5. 4899 0. 877
10 y=0.8032x+5. 1474 0. 870
15 y=0. 8182x+4. 8972 0. 875
20 y=0. 7877x+5. 4872 0. 880
40 y=0. 597x+9. 4029 0.784
80 y=0. 6061x+9. 3555 0.793
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(BT H 2 (G5 0. 001 B KR ) | AR H R AE 2000 4EAREL 50a “FHR BT T 0.6 °C, AT 50 4F
R BE ) 10a;1960—1980 R4 7051 1 50a SEH A 0.2 °C ,0.2 C 1 0.3 °C ;1990 4E/CHRE T 0.1 °C ;1960
AEAE] 2000 AEAREY 50a, Sl EFHT 0.8 C s &AMAEIR 2R IR BE A BT AR, 78 1960—1970 4R A Tt
T, EN T 1980 AECFEMK T 0.1 °C,1990 4EACTHE I ,1980—1990 4EARTHE T 0.4 °C, # T 2000 4EAR4k4: T+
Tk, 1990—2000 “FTFHE T 0.5 C,

15845 Z TN 1960 R4 2 2000 AF A SR S T R B TR IR B LL A e (GE AT 0. 001 B MR
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HIFARIAITHER . 1960—1990 AR — AN PR BT B , 452 il AL 50 4FF- 3545 F 5 ik 0. 1—0. 4
°C ;2000 AFEAGHR BER G [ F, 4% )2 Mk B65 50 AR R I i m A, 4 50 AE- 30w 17 0.2—0. 8 C, 1960 4FA%
£ 2000 4EACHY 50 4F, SR EHIE A T 0.4—1.0 C.,

FEAE 1961—2010 4F- -3/ i R 23 il 1) AR AT 1) 2 RN AR FR IR B2 0T DL Gl 50 433N 19.0
C AT 421 50 4FF- X 1. 3—2. 1 °C  (HAR RS P3G 2 RN LR FE 5371 0. 184 °C/10a #10.8 °C,
B TR 0 em MR AN & 2 AR M IR 9B % 0. 071—0. 138 °C/10 a FIHGIRIERE 0.4—0.7 °C, HIHEH,
AR ERTEE T AE SR IR (0 em HESRLERAN ) Ay mm i B bR AR B AR R b I ) A AR R X R

F3 BAENSENMEOERIFETEY 50 £ FHRESEREE

Table 3 Interdecadal mean air and ground temperatures,annual mean air and ground temperatures in recent 50 years,and climatic trend rate

of annual mean temperatures in Guilin

FARBRF- YL Interdecadal mean temperatures/C 50a R JE B3I HES
ZH0 Index Mean temperature in Climatic trend rate
1961—1970  1971—1980 1981—1990 1991—2000 2001—2010  recent 50 years/°C /(°C/ 10a)
7 ﬁ ==}
A Jm,{m 18.8 18.8 18.7 19.1 19.6 19.0 0.184
Mean air temperature
. S
Ocm Haiki 20.9 20.7 20.8 21.0 21.9 21.1 0.234
Ocm ground temperature
-m b i
Sem HbikL 20.2 20.2 20.2 20.3 20.8 20.3 0.121
Scem ground temperature
. S
10cm St 20.3 20.3 20.3 20.3 20.9 20.4 0.130
10cm ground temperature
15¢ b=
Som 3R 20.3 20.3 20.3 20.3 21.0 20.4 0.138
15c¢m ground temperature
20cm HB YR
om ikt 20.4 20.3 20.3 20.3 21.0 20.4 0.112
20cm ground temperature
40cem HiE
om iR 20.6 20.8 20.7 20.7 21.0 20.7 0.071
40cm ground temperature
80cm HiL il
om i 20.7 20.9 20.8 20.9 21.1 20.9 0.093

80cm ground temperature

2.3 RIEAHR BT

F 4 ZAEARLZ SR AR P AR ACPRE- 1 (50 AFFH4 S ) 22, 3T 50 AF R PO 2R AR R 1 A2
IR AR 3 AR H 25 5—15 em 140 em Hij 2B GEOBINEE, TUZ=S i 2000 R85 50a ~F-3%
A BT T 0.7.0.3.0.7.0.6 C,J&3T 50 4 H 5 R 1) 10a;1960 4485 2000 4R A9 50a, DU 75 5 51
BT 0.8.0.5.0.9.0.9 C, & BT+ L2 MR FARFR A5 SIS, S iRBE 8 BLAE 2000 4
R, 5 50a FEA A T T 0.3—1.0.,0.2—1.0.,0. 3—0. 73,1960 4E483] 2000 410 50a, F B 44
JEHR BN T 0.3—1.1,0.4—1.3.0. 1—1.0 °C, HZ= 0 cm HuiE 1 @ (E HEUFE 2000 4548, i H & 4
JZ M3 ) de v (L ERAE 1980 4E1T ;1960 4EAR F] 2000 4EAR A 50a B 245 2 MR AL {E M -0.1—0.8 C

SRR 5—40 em MR TE A A3 IR B B, 43001 R 0. 269 0. 229 0. 218 ,0. 206 ,0. 182 C /10 a Fil
0.197 C/10 a;1Mi 0 cm F180 cm Hi il 3 I ¥ R 1Y B = {H 20 5 R IRAERK R F o 2

HEME R B TR A3 0, M 52 980/ /2SO 0. 158 °C/10 a /N T 0 em F1 15
em MR AYIETE A 0. 239 C/10 a F10. 171 C/10 a 1 KT HEFZHEAHE S 0.021—0. 157 C/10 a, iR
1 50 A /NF 0—15 em MR (22 0. 1—1.2 C) MR F20—80 em M (22 0. 1—0.7 °C) ; EFHSHEM
R #20.089 C/10 a /N T 0 em F180 em MK T H B4 Z MR A3 SRAY 50a “F34/N T 0—40 em (i
2£0.6—3.6 C)MAKT 80 ecm Hilfk (W22 0.5 °C) . MPMATHEHE HFHMI,BEE TR AN, HR
B s ARES IR AR 0. 215 C/10a /N T 0 em HBIE AR R 0. 276 °C/10a 1 Kk T HE 442 # 16 #Y
A 0. 075—0. 162 °C/10a, Mi“Tilit i 50a F-34 /N T4 )2 (i (H25 1.8—3. 6 °C) ; £ A 3 i %R
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0.269 C/10 a KFBER O cm ST 4 Z MR TR 0. 024—0. 229 C/10a, S IR 50a FHE/NF5 2 iR
(IR 0.8—5.0 C), BHAKFE I 50 44 MU 2SR A G IR BCR B TBR Ocm AN E 44 2 H iR 0284k
LR AR 5 R, ISR LR 0 em ANHE 4% )2 Hiu i 6 i Ly SEpRe 53 51
*4 BRETSEMMEMHERFRETES(C) .50 £ (C) RRBEMERE(C/10a)

Table 4 Interdecadal seasonal mean air and ground temperatures( °C ), seasonal mean air and ground temperatures in recent 50 years(C),

and climatic trend rate of seasonal mean temperatures( “C/ 10a) in Guilin

SRR 0 cm HiyE 5 cm HiyE 10 em i 15 em #B7E 20 ecm HBYE 40 em HujE 80 cm Huji

Sijjn lnte?;jfadal Mean air Ocm ground  Sem ground  10em ground  15¢m ground  20cem ground 40cm ground  80c¢m ground
temperature  temperature  temperature  temperature  lemperature  temperature  temperature temperature
F 7 Spring 1960s 18.4 19.6 18.9 18.7 18.5 18.4 18.4 17.7
1970s 18.2 19.3 18.7 18.5 18.4 18.2 18.5 17.9
1980s 18.1 19.4 18.6 18.5 18.3 18.1 18.2 17.6
1990s 18.4 19.6 18.8 18.6 18.4 18.3 18.2 17.8
2000s 19.2 20.7 19.6 19.5 19.4 19.2 18.7 18.3
50a F-1/C 18.5 19.7 18.9 18.8 18.6 18.4 18.4 17.8
j\(‘%{/bﬁ\l[zf 0.158 0.239 0.138 0.157 0.171 0.157 0.021 0.102
X ZE Sunner 1960s 27.3 31.1 29.6 29.3 29.0 28.8 27.9 26.3
1970s 27.3 30.5 29.2 29.0 28.7 28.4 28.3 26.9
1980s 27.6 31.4 29.9 29.6 29.3 29.0 28.5 27.4
1990s 27.4 30.8 29.2 29.0 28.7 28.4 28.0 27.2
2000s 27.8 31.6 29.5 29.3 29.1 28.8 27.9 27.1
50 4EFR/C 27,5 31.1 29.5 29.2 29.0 28.7 28.1 27.0
:1(1%1?1[22%) 0.089 0.103 -0.023 -0.011 -0.019 0.011 -0.017 0.17
#Z Autumn 1960s 20.5 23.1 22.3 22.6 22.8 23.0 23.5 24.1
1970s 20.4 23.2 22.5 22.9 23.1 23.2 23.8 24.3
1980s 20.5 23.0 22.3 22.7 22.9 23.0 23.7 24.3
1990s 20.6 23.2 22.4 22.7 22.8 22.9 23.6 24.3
2000s 21.4 24.4 23.1 23.4 23.6 23.7 23.9 24.5
50 4FEFF/C 20.7 23.4 22.5 22.8 23.0 23.2 23.7 24.3
i‘ﬂftﬂgﬁ 0.215 0.276 0.162 0.151 0.149 0.121 0.079 0.075
4728 Winter 1960s 9.0 9.8 10.0 10.5 11.0 11.4 12.6 14.5
1970s 9.1 9.9 10.2 10.7 11.1 11.4 12.6 14.3
1980s 8.8 9.5 9.7 10.3 10.7 11.0 12.2 13.8
1990s 9.8 10.4 10.6 11.0 11.3 11.6 12.8 14.3
2000s 9.9 10.8 10.8 11.3 11.8 12.1 13.4 14.6
50 4FF-4/°C 9.3 10.1 10.3 10.8 11.2 1.5 12.7 14.3
jﬁiﬁﬁ{z: 0.269 0.269 0.229 0.218 0.206 0.182 0.197 0.024

2.4 HAIRZER AL

T 50 AFR FEAR O em MR RIS IR 25 52 s R A T T 4% 2 i RN AR PR 25 2 I N (1813)
X R PR A AR A 18 0 KT 5—80 em MBI I /NT 0 em MBI, 0—80 em Hb i AR MY T 25 7
1960—1980 AFACAR LI BEAN K, 5] 1990 4F AL H < i 22 BH sk /)N, 2000 4FAL 0—20 em Hu < i 22 A1 1990 4FAR
AH R BT =, 17 40 em F1 80 em MR ZEREEH /)N ;1960 AEARE] 2000 A4 50a,0 em Hi I R 6 22
FHE T 0.2 °C,5—80 cm il AR 25 0 FEAIK T 0.2.,0.2.0.1,0.2.0.4.0.3 C(FES5).,
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5—80 cm A X5 1l il R AU I 25 9 A A ] 3R
—0.113—-0.046 °C/10a, B IR B A9, Hb i Al
AR TR 22 AU N T SR R SRR Hh SRR 25 1
I/ N R
2.5 ACTRURITHIL IR ) SO0 S AR RN SRR

FIH(2) L (3) THRHEMAT B R A 272 1
AR (R 6) MR EN, F SR ME Z
80 cm M A9 2 AR 4430 HH BRAE 1997 F1 1977 4F | RIS,
LRI 30— AT D ¥ 0 R 28 SAy — A AE ) i 8 441 5 i

1.0 F s | > b & W

e OomMCR e SemiE-AH
—a— 10cm#if-<  —<— 15em#iR -5
05 | ——20em#if-ACi  —o— 40cmHif-Ciik

W3 /°C
Difference between annual mean
ground and air temperatures

ORI RISl N 27 NS B N PSS E —— 80cmif-
HEARAR 2= 2 IR AN 45 2 F 2 3 il ) S 4F 0 0 : t t t )
) ! 1960 1970 1980 1990 2000 2010
(R 7)FHIE: B 58, B HURAE 1996 48 574 ik, 44 Year

X5 5—80 em V¥R A A R A9 58 R ARAE , iU S —

0 cm ik 72 2007 4FHBL TSR H MRS, ZE, 0, Fig.3 Changes of difference between annual mean ground and

15cm 1 20cm MR TE 1976 4F H 074 I IRIES ,40 cm  air temperatures in Guilin

F180 cm MR FE 1978 4F- 5% i 51,5 cm F1 10 cm Hij

To S H ARGy, P Y SR AN 25 2 Mt 1] TCAH [R5 AR 00 . Bk P34 40 em F180 em J47E 1967 4F i )

S IR ARG -2 SR A S50 IR AR 1998 4F, 5 0—20 em HB IR B 5 3 W 545 1974 2R, &2, F

P S R A Ol 1987 T 1999 4R JC S8 IR IR AR X 5 4% 2 TR 9 S8 AR A AN TR 5 4% )2 i TR 1Y

i e RO AR A 3222 HH I AE2009 FI19844F  FLUR , AR 3 S IR RIAF 1 b I 1) 5 5 AR 8 2 5 AR BT R AE2007
F5 EHREHBENSIERENERETEY S0 ETHRSIEREE

Table 5 Interdecadal difference between mean ground and air temperatures, annual mean temperature difference in recent 50 years, and

climatic trend rate of annual mean temperature difference in Guilin

50a - ROES

AEACPRFEHY Interdecadal mean temperatures/ °C
Mean temperature  Climatic trend

i H Ttem .
in recent 50 years rate

1961—1970 1971—1980 1981—1990 1991—2000 2001—2010 JC /(%C/ 10a)

0 cm HiSCH 2%

Difference between Ocm ground 2.1 2.0 2.1 1.9 2.3 2.1 0.050
temperature and air temperature

5 em HhRL2E

Difference between Sem ground 1.4 1.4 1.4 1.2 1.2 1.3 -0.0064
temperature and air temperature

10 cm HIA IR ZE

Difference between 10cm ground 1.5 1.5 1.5 1.3 1.3 1.4 -0.054
temperature and air temperature

15 em MR 2

Difference between 15¢m ground 1.5 1.6 1.5 1.3 1.4 1.4 -0.046
temperature and air temperature

20 em MR 2

Difference between 20cm ground 1.6 1.6 1.5 1.2 1.4 1.5 -0.072
temperature and air temperature

40 em MK 2

Difference between 40cm ground 1.8 2.1 1.9 1.6 1.4 1.7 -0.113
temperature and air temperature

80 em BT

Difference between 80cm ground 1.9 2.1 2.0 1.8 1.6 1.9 -0.092

temperature and air temperature
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F1 2009 4F-575 e, 3% 5545 )2 M TR ) S 5 O o 4 48— B0 i 4F 24 0HR 0 5 D AR A H B ZE 1984 4F (X5 40
em IR A AR E A 50 IR AR ; 45 2 7R 18] S5 3 4R 000 19 — BOME R i | 530 M i AR ARG AF K 2249 591 HH BRLAE 2007
2009 4EF1 1976 4F,

F6 EHE FTHSEAMBNREES

Table 6 Abrupt change yearsofannual and seasonal mean air and ground temperatures in Guilin

ZH0 Index HZ Spring HZ Summer #kZ= Autumn £ 7% Winter 4E Year
T34 j Mean air temperature — — — _ 1997

0 cm il Ocm ground temperature — — — — —
5 cm Hil 5em ground temperature — — — — —
10 cm HBiE 10em ground temperature — — — — —
15 cm Hijfk 15¢m ground temperature — — - — —
20 cm Hb i 20cm ground temperature — — — — —
40 cm i} 40cm ground temperature — — - — —
80 cm Mk 80cm ground temperature — 1977 — —
“=T AR I B RUR R A B

PO 2 N5 2 1 2 Ml P 5 6 AR 003, 37 2 24 AT 5—80 em 4522 1 247 i i 1) S5 i (PG 4F- 50—
B, F AR A% )2 it (8] JCAH [ ) 5 3 AR 003, Bk 2 R AT 40 .80 om MLt 1) 5 6 (IR 4F— 2K,
AT A R Ml 8 5 AR 0 L PR | T34 O A% = et 4 S i oo A7 0 B — B

RT EWNE FZEHKEMMEBENREEH

Table 7 Anomalous years ofannual and seasonal meanair and ground temperatures in Guilin

ZH0 Index HZ Spring HZ Summer #Z= Autumn £ 7% Winter 4E Year
PR 1974,1997 (-)
1 - 1 -)1 + 1 1 + 1984 (-)2 2 +
Mean air temperature 996(-) 2003,2007 (+) 967(-)1998(+) 987,1999(+) 984(-)2007,2009(+)
0 cm i
1976 (-)2007 (+) 1976,1977( ) 1974(+) 1984 (-)2009(+)  1976(~-)2007,2009 (+)
Ocm ground temperature
5 cm MR
1976,1988,1996(-) — 1974(+) 1968 ,1984(-) 1976 (-)2007 (+)
Scm ground temperature
10 cm Hbifd
1976,1988,1996(~-) — 1974 (+) 2009 ( +) 1976 (-)2009 (+)
10¢m ground temperature
15 cm Hbifd
om iR 1976,1988,1996(-) 1976(-) 1974(+) 1984(-)2009(+)  1976(-)2007,2009(+)
15¢m ground temperature
2 i
0 om Hifk 1976,1988,1996(~)  1976(-) 1974 (+) 1984 (-)2009(+)  1976(~-)2007,2009 (+)
20cm ground temperature
40 cm Hbif 1976,1984(-)2007 (+)
40em ground temperature 1988 ,1996( -) 1972,1978(+) 1967(-) 1984 (-)2009( +) 2009( +)
80 cm Hiikt

1988,1996( -) 1978(+) 1967,2002( -) 2009 (+) 1976 (-)2007,2009 ( +)

80cm ground temperature

() Josr et , (=) ok, —ATosw

3 g

SRR IE 2 P — K A I Dy 2 BRHIE AL AL, 5 B[R] b~ ORI [ A e v SCHE B T 4
AT BRPERFAE | B4 75 2 5 7 ) F 18 M 00 25 00 o 1 B RK R p K242 B R IR X 1 4 4 A 3
WEANIA], H e il A H B AL T w8 AT RE X AL A AT AN [R) B2 [56] DAY b2 2 e A AR a6 25 D 12
WEHEAT THF5EO  HR IR R AR Y A K R R — FERRAERR T 5T, G IR 1 AR
S BRI R ARG IR RAAE A — EME S 1, LU EE— 0545 N ER AR A R R AIL B, mT LA i 45
AR AR Ml A AT O Tt AN AL PSR RIS S a2 AR 20 3 X AN [ Bt 300 A [t DX R 3tk 19 728
T IE T — R 572 E AT U DG T AT 0 e A 7 Al B v A DG R B2 TR T P R L
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30T .

ARSI R P BT R B 3 50 4R £54F | 2SR AN A2 M IR R A0 1 i 2 i R
X5 AT AR (HART T 22 W ARSI A R ) TR o 5 i 8 R — 3, BV TR A7 e X
Ptk , AT TPCC 55 = URPPAR R 50 42 0 A FHEA AR IR ) RUBE (RIS R T AR, A B BR KR TR ) A
235 [i) RURE (o0 05 B b DX B8 3 R TR 2 o DX ) (R A AR . B 10 4 B RIAR [) X 3l A= iR 22 i 5 7 R 224
SRR (0 em ) Y BRI IR 22 9 2245 RAE PR AR Ak, i 4 ) T 11Xy b A0l 22 5 A, PE b TR IX &
PR TR ZE RN ESE HEE T RZER BTG RUFFEEEAR 0—80 em 4% )2 il AR 1)
BRI 452 IR SRR ZE N IE B 0 om HIE AN IR IR 22 A7 AR AR PR A (1 T+ R B 541, i TR M)
R R T 5—80 cm £ 2 HITR AR | IT 50 453K 5—80 em iR A T 10 TR 25 #F S v/ Va3 i T4 R Hb
T[] S UG VR A AE X FRMEARRE , SR NI O AF R R AR 5 8 AR AR TR R 25 57 . BRI bR i
5 30 b T2 AR AR AR R AN — BOME R 75 23 ORI AR S PP Al A A8 A 0T il A= 28 R GE 5 e (1) 4518
FELERERUR 25 s [l A PR 7 S Aty i i DX 5% T A 2 28 il DX f 10, b 30 RN Ak i 28 A B 3 5 —
B, LR T B — 2 e A )

4 e

ARSI AR A IR (938 F GEORL, 3BT T3 50 AR AN 2 M AR AR 2 AR b i 3 bR
22 SRS RS R AR USSR AR R BB .

(1) FEARAE SR 5 4% 2 Mo TR A OC R BT 0. 784 LA HIE a4 0. 001 & MG, 13X 16 I iR 5 <
T 728 Ak R A LA B i — 3k

(2) 35 50 472k AR RN 45 )2 b i 25 2 AR I 2 i T i S (AR RORIR T4 )2 Hil 1.3—2.1 C,
AF PR T Y TR R R IR IR EE 0. 184°C/10a F10. 8 °C 1 TK: 0 om MuIRANH & 45 Z Ml 781k, AT LLE
RS A 50T AR SR EL IR (O em HUIRBR A1 ) B4 M Ry SR | B 5 2 AT RN b I ) T R A A A X

(3) PUZ R A4S 2 H R SR 43 LATHIR o 32 AUCA B 22 5—15 em M40 em Hb iR 2 BGOSR H F-1
R 5—40 em MR AE A ZE AR IR AR R L 17 0 cm F1 80 em Hb IR 3G TR 5 R 1) e =5 (840 1) HF LAE Bk 2 A
&, FREMEZ A SRR, R 2 NS FE RS 50 /N T 0—15 em 1K T 20—80
em HuIE, H SR 50a SFEH/NT 0—40 om KT 80 em HuiE ; Bk Z R4 2 | S R BO3E I, s i 5
kA B AR 50a FB/N T2 2 AR . SRR I 50 4R I 2= AR A 1 IR 3R R TR
0 cm AMHLE S Z MR AL LRI AR 5 R, DU P33R LEBR 0 em SMHIE 4% )2 1 Uk A v 7 B
P HEBRE,

(4) 3T 50 43K A 0 em IR AISIREZ TR T 0.2 C, Wi HE & )2 R A< IRAIR2ZE/N T 0. 1—
0.4 C 3% FE R A RN R KT 5—80 em MR i /N T 0 cm HiiE ;5—80 cm 4FEH IS IR 2 1K,
AT ] R A —0. 113—-0. 046°C /10a, H. Pl +3ETRBE 18 0, Hb <R 25 B9/ Mg BE iR .

(5) FEMAFE SR E 2 80 em MR A 2SR 4E43 31 H BLAE 1997 A1 1977 4F ) BT AN i I DA — > FH X6
VA T BRAR SR — A AR (i B2 401 ; T 4F- 25 i AU 22500 iR R 2 R LA R AR B4

(6) HZETVHIEM 5—80 cm 252 V- HLIER 1) 55 Im AR AR 48— B0, BT 2R 40 .80 em Hb iR 1) 5
WA, A 3R 0 T A S AR O A 22 T AR SR A4S 2 M TR B SR I AR
—3,
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