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Influencing Factors of Evapotranspiration in Wheat — Maize
Rotation Field Using Boosting Regression Tree
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Abstract: In order to understand evapotranspiration ( ET) of rotation fields in the North China Plain, a
typical wheat — maize rotation field at the Yucheng site in Shandong Province was chosen as a case study.
The continuous daily flux and meteorological observation data at this site were systematically collected to
investigate the changing characteristics of ET and environmental factors from 2003 to 2010. Also the
boosted regression tree was used to identify the influencing factors of ET in different growing seasons. The
results showed that the ET was ranged from 0 mm/d to 9. 6 mm/d, and the peak value of ET in the wheat
season was usually higher than that in the maize season. Moreover, annual total value of ET in the wheat
season was obviously higher than that in the maize season. As for the non-growing season, ET during this
period accounted for less than 4% of annual total ET. The net radiation was an important factor affecting
the seasonal changes of ET in different stages in this field. Its relative contribution was in the decreasing
order of wheat season (81.4% ), maize season (52.7% ), and non-growing season (36.8% ). In
addition to net radiation, the vapour pressure deficit had also a certain impact on ET in different growing

seasons, and its relative contribution in the maize season (17.6% ) was higher than that in the winter
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wheat season (5.9% ). As for the non-growing season, the relative contribution of soil water content and

wind speed was relatively higher, which were 22. 5% and 17. 0% , respectively. The research result can

provide an important reference for formulating reasonable irrigation management and optimizing crop

models under a changing environment.

Key words: cropland evapotranspiration; wheat —
regression tree
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Tab. 1

Harvest date and sowing date of wheat and maize at Yucheng site
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2010 4£ 6 H 20 H

2003 4£ 10 H 2 H
2004 4£ 10 H 4 H
2005 410 H 14 H
2006 4£9 H 18 H
2007 4£9 H 24 H
2008 4210 A2 H
2009 49 H 30 H
2010 4£ 10 H 4 H

A R B, 3 A7 Ge it e pr
1.3 BRT Fi%

BRT J5 i & — Bl 76 A% G0 19 73 2 [l A4 L Ak 1
L5 - T ik (Boosting) JF AT K 19 [ 2~ J5 ¥k .
BT T U 2 1 0 1 B A [] DR 22 18] B AR
YRR, I 38 5 %8 224 18108 2 47 AP 2, DA TR 22 i
R e G PE . RS T O
BLA R — 52 LB 0% K B A, 7 A i B A [ 2
AERCRA (] U R ASE R 5 A P 3R A a0 2R
it . @K MZ L EMART7 ik, T 7 ) 45—
AR o A A (] U R iR L — A/ A o) R
JE A ST R O H) 28 XKk (4 77 3 , i 2
B G 1] DS BRY £ i, DL o A TR ) P A T
FLi#E S Hh B L B4 . O A iy A8 e 7 2 [l
VSRS v X B o A8 S 2 SF- O R R D TR A
AR R X B R T 2
A 1R B 22 7 O Al B RS- 29 {E . i T BRT
7 A Ak PR 2 A L I K 0 5 TR A A 1 ST A
JEIFHITR ARG E B TR E A, HAre 8
I3 F T UA TR 43 R B i BF 5 S 45

AWFTE AT R Studio FAF A gbm £ (A -
2.1.8), st AN B EE N 7 (TR, VPD, WS Hi
SWC) 5 ET Z[A] 19 56 & , ik i P50 82 Wi ET f) 5C #
W7 XTI . BRT 3 LR S BT - 3R
WA IR BE D 8,24 2] R 5 0. 001, 731 L4  0. 75 ¢
HARB T A WSk [ 15 ] .

2 H#REHW

2.1 Z-FRIEBRNSIRSFE

F-E/EH TR, . VPD WS SWC fl ET [ %
HASfbh e, i 1 s, TRIUHAEEK EEH
) B R AR AL R AR B ST ISE BEY T /Y H S5 8 (i N i
IRAE 43 1) 4 B AE 2005 4F 6 R A (32.7°C ) 1 2003
1 H A -11.3C) 4FEFH T R 13.0 ~13.8C , £
AEEIA N 13.4°C (R 2) o X TAFEED A K F

MH /N T2 T AR T AR P 2K, 28 6 F 7
7.1 ~9.2C I £AKRZFEVH TG 7923.6 ~
25.0°C , ZAEFME Ny 24.2°C 0 RIFAFH T AT
INE TR E KR ZEZE] 15 19.29C

5 TR, A 52 e B AR AL FRAE . i 58 B Bt
WZEH R 7E —47.2 ~217.8 W/m’ J§ 5, 4 -3 R,
AF56.3 ~67.0 W/m’, Z4EFH{E N 63.2 W/m’
(£2), Br2003 4 F1 2008 44k, A4y R, HI4E
TR Z R 65 W/m® 2247 o W F A By B &
INETER, J(47.4 £2.2) W/m® Bl BAK T £ K =F
(100.6 +9.1) W/m’, fi 4 N R, WA F &=
[E,4(60.3 +13.2) W/m’,

VPD 754 P 2 30 OB00E YRR AT, 5 > 0 A 4 0]
HELAE 6 AR 10 H W AR 1 D IE{E R VPD
B T A 2 AN E . AFSR BB B H VPD A8 fk
JUBI7E 0 ~3.0 kPa Z [A], Z4E ¥ {H H 0.56 kPa
(£2), MAREYAERKEMN S,/ NS VPD N2
HEP (R AL B K T g AR, 3 4 5 O 0. 48 kPa Al
0.71 kPa,

WS Fl SWC 7E4E N A2 A8 R 52 5, HAT B & 1Y
WA FRIE, B H WS LB 7E 0 ~8.2 m/s Z[i],
ZAEFEIME R 1.8 m/s, Hh WS it 4 m/s UL E
) RECE B P TE /N 2=, 298 135 ds i B oK FEF
RN WS Bid 4 m/s I ERREARNETH
10% , 55BN SWC BALE 0.2 m’/m’ L |, H
Hi/NFEZE SWC H(0.33 £0.04) m'/m’, 8 £k %
SWC R MmAL(FE 2) .

2.2 EZ-E#®1EMAEET TILHEE

FZ-ERAEM ET W& H A&k ih & & 1 s,
ET 754 P 22 30t XU A8 AL RR AT, 7 A U6 {43 3l 113
AR /N B EOK W AR 1 A E g ET
B & F50 2 g, DR BN E B ET 284635
BAEO0 ~9.6 mm/d Z 8], Z4ENHN{E N 682.6 mm
(£2),



320 4l Moo 20234
30
g 10
&~
-10
1 1 1 1 1 1 1
2003-06-16  2004-06-16  2005-06-16  2006-06-16  2007-06-16  2008-06-16  2009-06-16  2010-06-16
H
—~ 200
g ‘
= 100{
z ‘
= 0
1 1 1 1 1 1 1
2003-06-16  2004-06-16  2005-06-16  2006-06-16  2007-06-16  2008-06-16  2009-06-16  2010-06-16
H
4
<
[=%
< 2
a
=
=0
1 1 1 1 1 1 1
2003-06-16  2004-06-16  2005-06-16  2006-06-16  2007-06-16  2008-06-16  2009-06-16  2010-06-16
H
~ 9

x2

(8]

003-06-16

2004-06-16

2005-06-16

2006-06-16

2007-06-16 2008-06-16 2009-06-16 2010-06-16

“Ww wd ‘MWMWKWW

1
2004-06-16

1
2005-06-16

1
2006-06-16

1 1 1 1
2007-06-16 2008-06-16 2009-06-16 2010-06-16

2003-06-16
RG]
9,
=30
=
m ;O
SE I
1 1 1 1 1 1 1
2003-06-16 2004-06-16 2005-06-16 2006-06-16 2007-06-16 2008-06—-16 2009-06-16 2010-06-16
H
K1 BRI BN -5 AE M TR, \VPD WS FI SWC 2= 15 48 fb il 2k
Fig.1 Seasonal changes of T, R, VPD, WS and SWC in wheat — maize rotation field during study period
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Tab.2 Characteristics of 7', R, , VPD, WS, SWC

and ET in wheat — maize rotation field
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Tab.3 Contribution of environmental factors to ET

in wheat — maize rotation field %
B B T R, VPD WS SWC
INFE T 4.2 81.4 5.9 2.9 5.6
EokZE 6.0 52.7 17.6 11.0 12.7
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Fig.2 Marginal effects of main environmental factors on ET in wheat seasons
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Fig.3 Marginal effects of main environmental factors on ET in maize seasons
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Fig.4 Marginal effects of main environmental factors on ET in non-growing seasons
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Tab.4 Comparisons of ET in different sites during

study period across North China Plain

VRS
TR S TUE S 5T B o
mm A=
K dbae N EK 2008—2010 4£ 664.7* [21]

TR e A EOK ARAE 2008—2010 4F 608.7°  [21]

Asyk L INEE K 2008—2010 4F 693.0*  [22]
R4 N 2012—2015 4 342.5  [23]
s JNFE EK 2000—2010 4F 879.0  [24]
B H N VEK 2011—2014 4F 791.0*  [25]
[T N EK 2005—2009 4F 648.0* [22,26]
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Tab.5 Changes of ET and environmental factors in typical rainy period of maize seasons
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