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Abstract: The influence of groundwater level on water consumption of winter wheat in the Huaibei plain is
examined, which is key for agricultural water management. Based on the group of large weighing lysimeters in the
Wudaogou Hydrology and Water Resources experimental station from 2017 to 2020, the wheat evapotranspiration
at various groundwater levels is simulated and the key environmental factors affecting wheat evapotranspiration
are identified for the purpose of exploring the characteristics of wheat evapotranspiration. During the whole

growth period, the wheat evapotranspiration at four groundwater levels (depth of 0.5, 1.0, 2.0 and 3.0 m) is 510.50,
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499.33, 567.88, 727.88 mm, respectively. The correlation coefficient between surface soil moisture and
evapotranspiration under each groundwater level is —0.51, —0.71, —0.62 and —0.72, respectively. According to the
classified categories by solar radiation, three typical days are chosen with the corresponding evapotranspiration
intensity of 0.30 mm/hin the strong radiation day, of 0.07 mm/h in weaker radiation day, and of 0.03 mm/h in the
weakest radiation day. The peak of evapotranspiration intensity happens from 5:00 to 20:00 in the strong radiation
day, from 7:00 to 17:00 in the weaker radiation day, and from 9:00 to 17:00 in the weakest radiation day. The
stronger the solar radiation, the weaker the influence of groundwater level on the peak of evapotranspiration
intensity. This is probably because the large groundwater levelmay block energy transmission so that the peak of
evapotranspiration intensity lags behind. Surface soil is the main source of evapotranspiration, especially at depth
of 1.0 and 2.0 m. Simultaneously, solar radiation, net radiation and soil heat flux drive wheat evapotranspiration
positively, while surface soil moisture, average air temperature and air humidity drive contrariwise.

Keywords: groundwater table; evapotranspiration; clustering analysis; evapotranspiration intensity; the solar

radiation
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Fig.1 Schematic diagram of the weighing lysimeter
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Table 2 Growthseasonal change of key meteorological elements atfour groundwater levels
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Table 3 Correlation coefficient between wheat evapotranspiration and hydrometeorological factors
in the whole growth period at four groundwater levels

e T St v T B
0.5 0.65 —0.51 0.82 0.81 0.69 —0.06 0.29 0.62 0.59 0.52
1.0 0.64 —-0.57 0.70 0.68 0.68 —-0.26 —-0.09 0.52 0.69 0.65
2.0 0.73 —0.60 0.85 0.84 0.71 —-0.02 0.27 0.67 0.66 0.61
3.0 0.26 —0.28 0.52 0.56 0.42 —0.21 —0.08 0.33 0.22 0.18

BTN ZE R SR G A M, KIH
RO 5 2R R PO R BUR K . DL =N E R K
K BH % S o O e T AR AR, 3 3 k-means B3 R 2
(ELS), B/ EARKI N KRS 5 328 (K54
—B bl /(W/im®) =R 43 I ) /(W/m?®) )+ 3 A B 46 5
—218.68—( 122.53,322.82]. 5§ K FH #& H —121.57-
(60.60,122.53]. 55 K PHEE 5 —49.88-[6.31,60.60]

P ot — P
320 - H— o BE=F
. . . . A N
g "
280 3,00 4
i 5
~ 240 Ly . &
! . B “ E%a
.E 200 P <3 ""‘ﬁ: ):x
e e, e
Z : : o
< S e »
= 160 P o 5’%_& " gx.«'(w
= " wTLQ * -0
120 i & R
= p R [EL NS
. SN s
+j< 80 * : f:, T 'E.‘ %g: )
. : . -
Ao SR ey
Y : LB
40 Ry, | el S oy z%f ol
LR E " % B - W,
O T T T T T T T T T T T T 1
O WO O WV WV WY W WO WV WV WY O O O
RLLILIILILIIILIYIISLS
P S = B = B =N
ST LI ITIIIITIXLS
N0 000D D DD
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ N NN
SRR EEREEEREEEREEE=ES
A A A A AAAAAAAAAA

B 5 Z/hEiRmHEARESTLEE

Fig. 5 Dailychange of solar radiation during wheat season
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Fig. 6 Changeof meteorological elements and the hourly process of wheat evapotranspirationin the typical days
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