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ABSTRACT

This study measured the daily soil temperature of different vegetated and depth during March 2004
to January 2005 from the isolated area of two experimental plots of Huafan University in Taipei. For
eliminating influence of gravitational water, estimated the thermal diffusivity of non-raining days and
the mean monthly thermal diffusivity was calculated by two method: one was calculated by mean
monthly temperature, and the other was estimated from non-raining days. The properties of thermal
diffusivity in different depths were discussed and estimating the relation between measured and

predicted soil temperature by monthly mean thermal diffusivity. The results indicated that the
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amplitude of the temperature sine curve decrease due to the soil depth increase and the time of

achieving the peak temperature also delay with soil depth increase. Monthly percentage of mean

variation between measured and predicted soil temperature, estimated from two methods were used to

analyze the mean monthly thermal diffusivity, showed that temperature calculated with non-raining

days mean daily of thermal diffusivity had better result.

(Keyword : Soil temperature, Thermal diffusivity)
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Table 2 Mean, maximum and minimum values

of atmospheric temperature for month in test

plot
F/H P CC) &mm (C) H®ECC)
04/3 18.62 23.26 15.00
04/4 19.78 23.00 16.68
04/5 24.17 27.01 22.06
04/6 24.10 27.38 22.11
04/7 26.31 30.25 24.36
04/8 26.26 29.97 24.52
04/9 25.65 29.29 23.08
04/10 20.15 24.29 17.55
04/11 20.33 24.23 17.78
04/12 17.82 21.25 15.71
05/1 11.69 14.32 9.56
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N EIZRIE T SR A (A B R A LR

temperature for different soil depth

- % EE
Tmax  Twmin &% Topax T =MW
Ocm 2791 849 971 2869 10.65 9.02
Sem  29.34 1043 946 29.74 1077 9.49
10cm 29.46 1052 9.47 3088 10.76 10.06
20cm 2898 11.13 893 30.68 11.64 9.52
30cm  29.37 1141 898 3051 11.57 947

129

B 05 F—H ([E 2-ii) IRIEHAEE

HE51 B 2.38°C ~1.31°C ~1.17°C ~0.48°C ~0.40C

) R e B RS 13 hr~ 16 hr ~ 16
hr ~ 185hr ~ 20 hr -

E=E 04 A (E 2-iil) IRIERT
By 3.85°C ~2.76°C ~2.10°C ~ 1.38°C ~ 1.04°C :
RS ERERT 1S hr~ 15 hr ~ 17 hr ~ 18 hr »
18.5 hr

E=E05FE—HE 2-iv IRIE1.55T -
1.26°C ~ 1.09C ~ 0.71°C ~ 0.56°C ; 2RM&RFRA
13.5hr~16hr ~175hr~ 19hr~ 19.5hr -

WEREI 2 052 - AR A E R T2
Bt HERR—H Bt HREZ HE
e —HKR > AAFHRFER D m T E
(A RORZEE R - R ERE R
BT 30em .2 AEARF FAHEE - B
AR A R FE (A T {E AR 2 SR H
&g RN R IEE LM E O - EEORE

BRI AR -« BERAS



KA (R 43(2) : 123 — 136 (2011)

Journal of Soil and Water Conservation , 43 (2) : 123 - 136 (2011)

& —E20044FEH

—=0cm

—=—Scm
10cm
20cm

—*= 30cm

0 2 4 6 8 10 12 4 16
Effisfhr

(i) 55— E20054—H

" e/ 20cm

0 2 4 6 8§ 10 12 14 16 18 20 2 24

B fthr

(i) =W20044F £ H

—=0cm

3l
o) e sem
EE e ke 10cm
’:;&_/_ = 20em

= 30cm

8 10 12
EEf[H]hr

0 2 4 6 4 16 18 20 2 24

(VFB=EE005F—H

Is —+—0Ocm

o . ~=5cm
R A H R KK .

S = = 20em
—* 30cm

2 FoEBE=EERE Y A I

i HEEO)FE & 04 FEH)ZE—E 05

F—H(ii)E = 04 FLHVEHE =L 05 F
—H

Figure 1 Mean monthly values of the soil
temperature for different soil depth in 1st and

3rd plot(i)1st plot July 2004(ii)1st plot January

2005(iii)3rd plot July 2004(iv)3rd plot January
2005

130

3. HIRPMRRUA R TR A

TERAER R R R e L ROR S B
FHESH 7 — Hat % Fourier JAHI 5 4K
Tt AR RAE I - BEAYH
SN 2 PRS- $12 Fourier JE 3
BT R R 5 2 R & - (B15EL
PEHUA BRI R 5 8 B R A R
> (BEER AT RERES S ERR E S B - RN T
FMEEN TR AL -

31 HZ BER AR

o B SR A 1% 2 SE R H AR [E R E 2
TEEOREARA(12)  #EEHEHEFREZ
PR AE D - BRI SAE 2 D (ER
[EEC 7 el H R D&
2004 €55 71 Fp H BB > AniE 3 -

H 71 FpHZ BN B0R S B 5
S SRR AR EY% i R RS Sem
~10 cm~20 cm K72 30 cm {57 5 3.93 %~4.60%

~3.22 %~ 1.20 % ~ 1.41 % - $hge > 15508
fE T EZRRSE  BURTERMRIEZ 4R
G - E T BORE 2 HRIEFE 2 G i kD -

MHEPHRE N BRRU AR B E 2 A > F52
FER( 12 )53 B {(In[2a/( T Trin) 1} SAE ©
HAh RARNE a L T Tnin Z Z2EE K
R SrEFEOA > D {HRATEVN < EHE D =K/
pc K » D Ry HIBESH K 2/KBHIRE > f
OFEAE [E s A [F 26 Z SR AR B E
BRI SR 2 IRl > TiRiEE Rl
FIHREKEXE - NIRRT &
EWE > HHORE SRR FIEEEORE
ZA3E > (EGRE HIRELR e TR R (E
B PEAT - PEIRFIRIE 22 R8N D EEA -



PREFISRE ~ PROA, ~ B 5Eal ~ PRIRIES @ AR IR BEA R B HE (B

- b

PRIt Z N - D {EIRATREZ TIRETE

20044717 HOem

22

T(C) 20

* EAIE
— el

fERAEGREENTZE -

AR ELAE RS 2 ZAHEH5 3 > DL 2004 4
71 H RG] B2 Sem B Ry 49.51
cm? hr!' ~ 10cm B 67.57 cm? hr! ~ 20cm &
39.69 cm® hr' ~ 30cm % 80.84 cm® hr'! 5 £5=
[ %6 Sem % 5 15.32 em® hr'~ 10em 5 16.61
em?® hr'~ 5 32.88 cm® hr' ~ 30cm & 52.08 cm®
hr' o 7 Sem B 10cm B AELBE AR - {2
7 20cm B —E > D {EAI N i 2 30cm
BN BT - Bz HERH T 0 1F 10em J 20cm
I D HATORE Sem (K250 ISR I A2 52
Z RN Z R AR S 2 22 FEEAR
FORIEE) 10-20em FR Z g B i 138 > FLI
RGNS E R R g TR R (ES
B R AT EE T A KER L g
K N BRKERRD > AR TRA
FEPRMFEL 10em ~ 20cm Z $R0E A2 E5A0 - H

131

20044715 H 20em

%
2
. B
T(C)20 F ?H It
. i
18 ’W
16 . . . .
0 5 10 15 20 25
hr
20044715 H 30cm
2
2
. F
S
Logaateet seee0 H
18 .W

3% 72 P H 2 H0R B E R
FHEAS {E R (]

Figure 2 Comparison of measured and
predicted soil temperature for different soil
depth in successive day 71 at 1% plot

S0 PR R I LA IRERIR 2
iR HIBTLIREE R > I R A B
» ZERILBRR & (A - EEAE R
EEHUAREGE )N (Ochsner et al.,2001) -
3.2. Ay BEE A

AT 2 BT B A B L W T
EEVE BT SR R
MEREEREIR 12 k15 D($5ER! EEBN
HIRSWEARIERE < 2) : S—LIEEA R
15 H R Blsu A BOer S DA 85
2! FRAVERSIEAIER - b) - 88
2! FERNVERSETIEHE - PikalE
BB BRI R 2 R - LR e
z BLEERCAE Dy B Dy ZBGT SEER!



K EORFFEESR 43(2) 1 123 - 136 (2011)
Journal of Soil and Water Conservation , 43 (2) : 123 - 136 (2011)

BB S IEARIE - - ZIRP - IR RS A 2 S H A ER AR
B R Y AL ) SRR RIE
s BROBERSRAIERE © s wipmek mss RS 2 0ER
PR AIHEAMERREHIREOA e paie s D, - SRR R
AFRGTEINZ D EAEEHSRERER (st o (a0 s
BBV Y Do EA « HRIA/ 35

@F—ED Bl ik (D)FE—EDHH 77 [iifs:

240 * 04E3H 100 . 044E3H
= 200 = 044E4H — . . outEeE
=R A4S | = 80 = 45
=z WESEE ¥= L00S3x + 20314 ST
§ 160 F 0446 g © 2 oo O44E6H

P g R G601 -
S 0t y=03155x + 46363 * 044E7H 2 L, * 0HEETH
& R - 044E8H ) A © 044F8H

80 = Py & % P
F o + 4F9H Fod - + ME9H
& 40 5 = S OoER| | & 2 - 04108
0 4FE11H 0 . . , . . . 044E11LH
0 5 0 5 0 2 30 | MERA 0 5 0 s 2 2 30 5| MERA
B ! 15 g Y| oseElA ’ ! 3 ’ ? 2 ost1E

% z(cm) — Py TR Z(cm) — s

@BZWD Bz 2 il (D)= D22 %

180 - 04%F3A 140 © 0MF3A
=~ 15 = 0444 ~ 1 = 04F4H
. 044ESF = 0445
g 120 ¥ = 1.1662x + 44.088 o4tE6H g 100 7 y = 1489x +27.227 o446 H
S 2 S L ) + ]
% % R*=06713 = * 044E7H g% 80 - R?=08623 « TR
* i e * 04%8H & 60 [ = : * 0448
g ¢ g s : s oo ||| & 4 . + 4F9R
# 30 x = - SRR | & i x - O44E10H

o A a n n n . O04F11A : n . n n . O04F11H
0 5 10 15 20 25 30 i | 0L 0 5 . O044F 121
3 e 0 5 10 15 20 2 30 E: 3

REEz(em) — I Z(em) —

& 4 (a) A z 8D, ZBEAIEI(b) HE z B2 D, ZRi{A[E
Figure 3 (a) Comparison of z and D; (b) Comparison of z and D,

*® 4 SR PEENERARE @ UCFHERERTE D (0)PLH D >K1E D, OKEESERy D
{EH NEZZRE)
Table 4 Mean monthly of thermal diffusivity (a)D; depended on mean temperature
(b)D, depended on mean daily thermal diffusivity

(a) ¥ - % ¥Z %

£ /8 Scm 10cm 20cm 30cm 5cm 10cm 20cm 30cm

04/03 21022 | 186.98 82.64  158.61 2358 2263 4265 64.35
04/04 87.73 10739 5502  101.11 28.65 1836  36.56 56.11
04/05 23.32 37.01 25.12 47.59 8.77 13.94 2818 4243
04/06 4436 59.46 31.39 59.24 1287 2276 39.14  58.06
04/07 41.88 58.74 32.57 61.04 2952 35.66  49.77 68.44
04/08 31.34 49.40 30.06 60.79 5859 6599  68.18 87.86
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04/09 25.98 47.56 28.46 55.14  40.88 73.07 70.85  100.19
04/10 12.92 30.99 21.68 43.48 50.10 84.05 64.10 87.39
04/11 1433 28.73 22.57 46.46 93.89  168.28 87.31  107.01
04/12 14.17 30.82 2285 43.67 55.89  135.87 8420  109.40
05/01 9.23 25.83 20.24 37.37 7530 103.34 86.94  112.67
(b) ¥ - % ¥ %

£/ S5cm 10cm 20cm 30cm S5cm 10cm 20cm 30cm

04/03 6232 77.19 4324 8797 2236 | 1839 3655 5651
04/04 33.70 52.33 40.83 76.89 25.34 14.98 31.32 49.16
04/05 18.60 32.46 23.53 46.48 7.62 12.40 25.35 39.02
04/06 23.83 38.38 28.65 56.24 7.60 15.28 30.04 4775
04/07 31.63 44.82 29.01 57.24 19.77 2425 37.59 54.65
04/08 31.97 39.01 27.78 57.62 39.06 52.66 54.52 75.11
04/09 19.80 37.81 2621 51.80 30.52 65.80 60.36 87.90
04/10 9.95 24.98 20.62 41.71 38.62 75.24 59.71 83.77
04/11 10.41 22.71 20.39 41.71 60.41  120.63 75.38 99.75
04/12 11.84 26.96 22.88 45.01 43.08 10038 73.41 98.76
05/01 8.4 24.79 27.36 55.53 34.72 58.83 8248  115.62
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Figure 4 Comparison of monthly measured

and predicted soil temperature for different soil
depth in 1st plot, March 2004
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x5 BAMZPIRREEAE D, EH8 D, ERARMRES T NPR SR b PR T
5y E%5
Table 5 Monthly percentage of mean variation between measured and predicted soil temperature,
estimated from D; and D,

Scm 10cm 20cm 30cm
/A (@)E% (DE% (2)E% (b) E% (@) E% () E% (2)E% (bE%
04/03 9.76 8.17 8.27 6.55 3.70 4.06 3.21 3.87
04/04 8.85 7.49 7.18 5.75 2.41 1.88 1.88 1.52
04/05 2.58 233 1.62 1.45 0.38 0.42 0.49 0.51
04/06 1.40 0.96 0.67 0.58 0.95 1.05 1.04 1.09
04/07 3.43 3.15 2.31 1.95 0.33 0.38 0.46 0.50
04/08 1.59 1.61 0.87 0.68 0.79 0.86 0.91 0.95
04/09 1.29 1.15 0.89 0.92 1.43 1.51 1.45 1.51
04/10 1.72 1.69 1.50 1.56 1.67 1.71 1.69 1.72
04/11 3.82 3.17 2.47 1.96 0.61 0.62 0.72 0.75
04/12 3.75 3.41 2.58 2.30 0.50 0.50 0.62 0.59
05/01 3.49 3.27 2.69 2.59 0.85 0.95 0.98 1.01
E=lE
Scm 10cm 20cm 30cm
/A ()E% (b)E% (2)E% (bDE% (2)E% (bE% (@)E% (bE%
04/03 3.65 3.54 3.08 2.56 1.68 1.54 1.14 1.32
04/04 6.78 6.48 4.81 4.05 2.84 2.36 1.63 1.40
04/05 2.10 1.88 1.79 1.54 0.99 0.80 0.37 0.35
04/06 1.55 1.28 2.20 1.53 1.15 0.85 0.48 0.52
04/07 1.86 1.73 1.49 1.17 0.69 0.75 0.44 0.77
04/08 2.14 1.87 2.24 1.98 1.07 0.83 0.42 0.41
04/09 248 222 3.08 2.95 1.67 1.44 0.99 0.83
04/10 2.56 232 3.19 3.05 1.32 1.22 0.60 0.55
04/11 3.95 3.61 4.62 4.27 2.26 2.02 1.27 1.16
04/12 3.93 3.67 5.15 4.77 2.50 2.25 1.50 1.32
05/01 5.20 4.41 5.70 4.86 2.85 2.76 1.83 1.87
SN 1% » IR RS SR 2 J7 2 A

FEHRRAAZSE -
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