CHINESEJOURNAL OF:GEQPH)YSICS SRR _Go | mai

English

HUERPIEE2A4R = 2012, Vol. 55 = Issue (2) :441-451 doi:10.6038/j.issn.0001-5733.2012.02.008
KW BHHEHZ | THER | SHXE | RERR << Previous Articles | Next Articles >=>

5| Fl 4 3z (Citation):

S, ke, B, gk R HOR LGRS . HOB ST EITIEM LTI, Bk EER, 2012,55(2): 441-451,doi: 10.6038/j.issn.0001-
5733.2012.02.008

MIAO Yu-Cong, LIU Shu-Hua, LUShi-Hua, ZHANG Yu.A comparative study of computing methods of soil thermal diffusivity, temperature and heat
flux.Chinese J.Geophys. (in Chinese),2012,55(2): 441-451,doi: 10.6038/j.issn.0001-5733.2012.02.008

TIEAY BRI . AR E R AT

SEHmt, MEt, Bite?, ke

1. e R EY R E B S Sl REE R, b 100871,

2. WPEAPEGETE X X S TRATFUIT, 22 730000

A comparative study of computing methods of soil thermal diffusivity, temperature and heat flux

MIAO Yu-Cong?, LIU Shu-Hua?, LUShi-Hua?, ZHANG Yu?*

1. Department of Atmospheric and Oceanic Sciences, School of Physics, Peking University, Beijing 100871,China;
2. Cold and Arid Regions Environmental Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000,China

Download: PDF (831KB) HTML 1KB Export: BibTeX or EndNote (RIS) Supporting Info

P A SORIT LM R G 5 /K A I FR i B BIRA R (92005426 H 11 F 515 F 7 H b 4 e kol b s wn 0 i) 300kt i o 95 A 4t
b ZE AT T SLIT ) L E | 3 A R O BER RN, . MR . I R SRR TS T5~20 e H R 1 e ——

K LA TR
ST A BEIERN |, LURIERS omi-EHEE o 1A 4l HHE 710 om. 20 cmyERER LR ERTLO cmygRERTHE . 455 fﬁi;?ﬁﬁﬂ&
U RUF A S, 10 cm 20 oL ST MIMEIOERE 2 6:0.21 € OIS C MM SHN) |yt L
LA FRIARNIGE, Bl T-20 T-ESOK M RS EN VR, BOTER T L5k R B L0, it
S H LA 5 S RO BT, T L 15 S (A R Sk 510,868, e
R LEGE, LEADNCR, LEAGER, B S O S e

Abstract: The measurements from "The Oasis System Energy and Water Cycle Field Experiment" were taken
over a farmland underlying surface in the Jinta Oasis of Gansu Province during a period from 11 to 15 June, 2005.
Based on the analyses of the characteristics of soil temperature, soil moisture and soil heat flux, the thermal
diffusivity of 5~20 cm soil layer is calculated by using four methods (Amplitude method, Phase method, Harmonic
method, and Conduction-convection method). Taking the 5 cm soil temperature as the upper boundary, the soil
temperature of the depth 10 cm and 20 cm and the heat flux of the depth 10 cm are modeled by the four
methods. The results showed that the soil temperature modeled by Harmonic method is the most accurate, the
standard errors of the two depth modeled values against the observation are 0.21 C and 0.18 C . The
Conduction-convection method provided better temperature modeled results than Amplitude method and Phase
method, but the results would have errors when the method is used to simulate the temperature of shallow soil
whose moisture has a significant diurnal variation. The soil heat flux modeled by Harmonic method is better than
any other method mentioned above, the correlation coefficient between the modeled value and the observation is
0.868.
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