201848 f Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5549 % 55 8 1

doi:10.6041/j. issn. 1000-1298.2018. 08. 026

HERZARXKABEERESHFEMNERE ST

7om % o B R Ear ey HEsm
(o Al (3 b 0T B st 1000835 2. AL 5o il A A0 R BRIE 0, JEE 100097)

WE: MR KXARWEKEARTHREL/NEMERKITA B T, 04 EWR XK 5312 % U H 15 B
A VR Tl R K R G BB R R (HR B B R SO BE 2 S T IR RS M E R W, T
i R TR TR B, B T — o B B Y - S R R PR K AR A R T S B A B T vk B G T R R AR R (R -
R VR K O 52 A L IR B YOG R ) S B Al B 1 K BRSBTS, IR I T IR TS T Pk o E G R B TP A
FE 78R R B TN RS T A R o IR e G 50T B X/ W LR T AR 7 T R T 48 R A& 4
(2011—2012 41 2012—2013 4F) , FI| H 48 XA H A5 s IR AR IR 2R R ZE B AU 23 0 R R T L8830 1 oK VR oK & &L
- SR RN R 8 R R o RIS 1 ASBA I (2011—2012 4F) p 3R L6 L3 R MVRFAE 1 28, 4 1 K S B
HEAT S Al 53, ) B8 2 AN BR A4 (2012—2013 45 ) 1 B0 48 0T 4l 530 2 B00OR b 28 2% & ot A58 T0IORS B2 1) 5% i o 45
SEER] Al S S R B AL 0 (R R b 5 SO AR AT . 25 T8 B b 3R 25 R S A B RUK R B A s e, 55 2 A
407 10 em Ab SR K k55 9 8 UM 4 0 52 0 {E A9 RMSE 43 51 9 0. 046 m*/m* 1 1. 883°C ,20 cm % J# RMSE 43
BI2H0.071 m*/m* Fil 2.347°C , MILLZ T, fERFBIEMFH LT 55 2 A 10 em A0SR K & & 518 )%
T RS B0 {2 0 S2 00 1 RMSE 24 0. 059 m’/m’* F1 2. 149°C ,20 cm ¥ BF RMSE 7 0. 081 m’/m’ f1 2. 666°C , 2 (14 ol 3
TR AT S J30A B T vk R 8 R UE A TR () TOUIN NS BB, L 2% I M 2 25 R & (¥ 5 W RE G5 0 — 25 B S Y (1 TR RS B L B
TRPEE R 3G N, 28 R 58 X6 7K 43 5 308 BE 118 552 U 58 7 010 o

KEWR: ZHMK; KIFEEH; HRE L BERY,; S28MF

hES KRS 271 MEEFRIRAG: A X EHE: 1000-1298(2018)08-0219-09

Validation and in-situ Parameter Estimation for Model of Water Transport
and Energy Exchange in Root Zone of Winter Wheat in Winter

CHENG Qiang' XU Qiang' CHEN Chao' XUE Xuzhang® WANG Zhongyi' SUN Yurui'
(1. College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China
2. Beijing Research Cenire of Intelligent Equipment for Agriculture, Beijing 100097, China)

Abstract; Sufficient water storage in root zone during winter time not only benefits crop growth in next
spring, but also potentially increases the yield. Water movement in root zone was often simulated by using
the coupled water and heat transport (CWHT) model during soil freezing-thawing process and influenced
by multiple factors such as boundary conditions, parameters determination method, and so on. An
improved method based on in-situ measured data was proposed to optimally estimate the parameters in the
CWHT model. The applicability of this method was validated as well. The hydraulic parameters in the
model were estimated in-situ by fitting soil freezing-thawing characteristic curve ( SFC), which showed
the relationship between the unfrozen soil water content (USWC) and soil temperature (ST). Then, the
effect of surface evaporation (E_) on prediction accuracy in winter was evaluated. The field experiment
was conducted over two winters (2011—2012 and 2012—2013) in an experimental farm at Changping
County, Beijing, China. The USWC, ST and E_ were monitored with dielectric tube sensors, temperature
sensors and lysimeter, respectively. The data obtained in 2011—2012 were used to fit SFC to optimize
the hydraulic parameters, whereas those in 2012—2013 were used to verify the model. The results
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showed that the model simulations were agreed well with the field measurements. When considering the
effects of E_ on USWC and ST, the root mean square errors ( RMSE) of USWC and ST predictions in
2012—2013 were 0.046 m’/m’ and 1.883°C at 10 cm and 0.071 m’/m’ and 2.347°C at 20 cm,
respectively. In contrast to the condition without E_, the RMSE for USWC and ST predictions in 2012—
2013 were 0. 059 m’/m’ and 2. 149°C at 10 cm and 0. 081 m*/m” and 2. 666°C_at 20 cm, respectively.

Thus, the improved method of parameters determination based on in-situ measured data can ensure the

prediction accuracy of the CWHT model. In addition, the accuracy could be further improved with

considering the effects of surface evaporation and the effect of surface evaporation on USWC and ST was

gradually decreased as the depth increased.

Key words: roots zone of wheat; coupled heat and water transport; soil surface evaporation; numerical

simulation ; parameter estimation
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Tab.2 Analysis of soil unfrozen water content and temperature with or without soil evaporation in winter of 2012—2013

e TR/ KR URIK & i LR
pras R
cm RMSE/(m?+m~*)  MBE/(m’-m > d RMSE/C MBE/C d
10 0. 046 0. 003 0.924 1.883 0.209 0.918
HAER
20 0.071 0.015 0.774 2.347 0. 689 0.833
10 0. 059 0.019 0. 892 2. 149 0.734 0. 898
JT#ER
20 0. 081 0.021 0.763 2. 666 1.182 0. 794
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FLARE R Tz IE . 453k . 2012—
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