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Fig.1 Sketch map of Gaoyou irrigation district
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Tab.1 Calibartion results for different models
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Tab.2 Statistics results of forecast accuracy before and after calibration for different models

ZEH ISR
st RMSE/(mm d™) MAE/(mm %) NSE RMSE/(mm d) MAE/(mm ¢%) NSE
BRR RER FEAR R EEE ERE RS REkE o BB RERE EER XERE
BC 1.81 0.95 1.54 0.76 -0.19 0.67 1.94 0.97 1.67 0.77 -0.36 0.66
HS 0.64 0.63 0.47 0.47 0.85 0.85 0.67 0.67 0.49 0.49 0.84 0.84
MC 2.20 1.06 1.61 0.82 -0.76 0.63 2.30 0.99 1.58 0.82 -0.92 0.64
PMT 0.62 0.61 0.45 0.44 0.86 0.87 0.64 0.64 0.45 0.45 0.85 0.85
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Fig.2 Relationship between the calcultaed ET, from different forcast models and the EToppm
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Tab.3 Statistics results of temperature forecast accuracy

UL : %1&%’%75% : n’%%}’%ﬂ
RMSE/C  MAE/C r RMSE/C  MAE/C r

1 1.38 1.04 0.99 2.76 2.17 0.96
2 1.57 1.16 0.99 2.86 2.25 0.95
3 1.65 121 0.98 2.93 231 0.95
4 1.68 1.30 0.98 3.07 2.39 0.95
5 1.87 1.49 0.98 3.08 2.41 0.95
6 2.05 1.61 0.98 3.13 2.47 0.94
7 2.73 2.15 0.96 3.36 2.60 0.94

FHME 1.85 1.42 0.98 3.03 2.37 0.95
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A NFBN 1—7 d T ETo FRAS 5 VP4
febr, BAE TGN, #BAE RMSE A1 MAE
B, v, REHEARRL ET, TR BE 79U )
10T FK. BCy HS. MC Al PMT #%5! 1—7 d i,
HIHI°F-H) RMSE 4391 )y 1.07. 1.00+ 1.16. 0.99 mm/d,
S35 MAE 43519 0.85. 0.74. 0.94. 0.75 mm/d, “F
¥ r 354 0.79. 0.81. 0.76. 0.81. PMT Ei#IAI HS
TR & T v e b4 82, H RMSE A MAE i
%, rimm. WRBLEAVENE (FEFH 3 MNauiH-dabsm)
BT, MEBAE 2 N 3 Mg fatr i, A
NZHRY L), PMT BEAYRT HS HE2Y (1) TR 5
G, 1M BC Al MC R RS FiAoRE B A X el 1—7
d LT PMT I HS #E B TR B 120 B2k, B2
T HoAly 2 Frp A

%) 4 BAEA 1—7d AL AR

Tab.4 Statistics results of different models for lead time 1—7d

Gitfabs T BC HS MC PMT
1 1.05 0.93 1.14 0.93
2 1.06 0.95 115 0.94
3 1.07 0.98 116 0.98
RMSE/ 4 1.08 1.03 117 1.03
(mm ) 5 1.07 1.02 117 1.02
6 1.08 1.00 118 1.00
7 1.09 1.09 118 1.07
S5 1.07 1.00 116 0.99
1 0.83 0.69 0.92 0.70
2 0.84 071 0.93 0.72
3 0.85 073 0.94 0.74
MAE/ 4 0.85 077 0.94 0.77
(mm ) 5 085 074 095 075
6 0.85 0.75 0.95 0.75
7 0.87 0.80 0.96 0.79
T 0.85 0.74 0.94 0.75
1 0.80 0.84 077 0.84
2 0.79 0.83 0.76 0.83
3 0.79 0.82 0.76 0.82
4 0.79 0.80 0.76 0.80
' 5 0.79 0.80 0.76 0.80
6 0.78 0.81 0.75 0.81
7 078 0.79 074 0.79
FHIME 0.79 0.81 0.76 0.81
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summer maize under subsurface drip irrigation. [Method] The experiment was conducted in a wheat-maize rotation
field. The irrigation treatments for the winter wheat were 2 580 m3/hm? (W1), 2 240 m*/hm? (W2), 2 020 m*/hm?
(W3), 1 560 m3/hm? (W4). For the summer maize, the irrigation treatments were 1 306 m3*/hm? (W1), 1 088 m?*/hm?
(W2), 814 m*/hm? (W3), 650 m3*/hm? (W4). For each irrigation treatment, there were two nitrogen fertilizations for
the two corps: 180 kg/hm? (F1) and 100 kg/hm? (F2). During the experiment, we measured soil moisture, nitrogen
content, dry mass of the shoots and grain yield of the two crops at different growth stages. We also calculated water
consumption, water use efficiency, partial nitrogen fertilizer productivity of the two crops to assess the impact of
water-nitrogen coupling on these traits. [Result] For winter wheat, the W2F1 was the optimal water-nitrogen
coupling which gave the highest grain yield. For summer maize, its grain yield increased with irrigation amount for
both fertilization treatment. Soil nitrogen residual content was higher in F1 than in F2. With the increase in irrigation
amount in the winter wheat field, residual nitrogen content decreased first followed by an increase. In contrast,
residual nitrogen content in the maize field peaked in W1 treatment. The partial productivity of nitrogen fertilizer
mirrored the yield of both crops. Water consumption of both crops increased with irrigation amount, yet their water
use efficiency increased with irrigation amount initially and then declined when irrigation amount exceeded a
threshold value.[ Conclusion ] Analysis of irrigation amount, yield and water use efficiency of the two crops indicates
that the optimal irrigation amount and nitrogen fertilization for winter wheat and summer maize were 214 mm and
100 kg/hm?, and 103 mm and 100 kg/hm? respectively. They can be used as an improved irrigation and fertilization
for maize production in the studied region.

Key words: winter wheat; summer maize; water and nitrogen use efficiency; subsurface drip irrigation; yield
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Predictive models for reference evapotranspiration in Gaoyou irrigation district
LIU Meng', QIU Jinxian?, ZHANG Liyuan®, WANG Jie*, DING Dianyuan?, LIU Bo*>"
(1. Yangzhou Survey, Design and Research Institute Co. Ltd, Yangzhou 225002, China; 2. College of Hydraulic Science and
Engineering, Yangzhou University, Yangzhou 225009, China; 3. Water Resources Service Center of Jiangsu Province,

Nanjing 210029, China; 4. Yangzhou Water Conservancy Bureau, Yangzhou 225009, China)

Abstract: [Objective] Gaoyou irrigation district is located at the low reaches of the Yangtze River in northern
Jiangsu province, China. To improve its irrigation management, we compared four models for predicting the
reference evapotranspiration (E7y) in the district. [ Method ] The analysis was based on meteorological data measured
from 2003 to 2017 and the temperature forecasted from 2016 to 2017 in the district, from which we calculated the
ETp using the Penman-Monteith (PM) formula recommended by FAO-56. Using these calculated £7o, we forecasted
its change using the Blaney-Criddle (BC), Hargreaves-Samani (HS), McCloud (MC) and reduced PM (PMT) model,
respectively. [Result] For forecasting ETy 1 to 7 days in advance, the average root mean square error of the BC, HS,
MC and PMP model was 1.07, 1.00, 1.16, 0.99 mm/d, respectively; their associated average mean absolute error was
0.85, 0.74, 0.94, 0.75 mm/d, respectively; their associated average correlation coefficient with measured data was
0.79, 0.81, 0.76, 0.81, respectively. Overall, the results of HS and PMT model are comparable and both models are
superior to other models for forecasting the ETo up to 7 days in advance. [ Conclusion] Among the four models we
compared, the HS and PMT models are more accurate for predicting £7y change 1-7 days in advance for the Gaoyou
irrigation district.
Key words: reference evapotranspiration; temperature forecast; irrigation
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