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Abstract; A series of systematic tests were conducted to calibrate conversion coefficient between elec-
tricity power consumed and water pumped for agricultural wells by means of 62 monitoring points loca-
ted at different vadose zone structures and groundwater tables in the up-, mid- and down-stream allu-
vial fans of River Chaobai and River Yongding. The conversion coefficients between the electricity con-
sumed and water pumped were obtained for the agricultural wells distributed in the different alluvial
fans based on the real-time water flow rate, electricity consumed and dynamic level of groundwater,
which were measured by using the remote water flow rate, electricity power and dynamic groundwater
level monitoring systems as well as a real-time data transmission system. It was identified that the aqui-
fer water abundance and local groundwater level are the dominant factors for determining a conversion
coefficient. Moreover, the conversion coefficients under various water abundances and groundwater le-

vels were compared , the coefficient is in a range of 2.53 —4.88 m’/(kW + h) for the counties and
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districts in Beijing. Not only can this outcome provide a technical support for an electricity — water con-

version metering system to be applied in Beijing even in the whole nation, but also it can improve the

accuracy of the system.

Key words: agricultural well ;conversion coefficient between electricity consumed and water;

Beijing ; plain area;experimental study
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Fig.1 Sketch of monitoring points distribution
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Tab.1 Conversion coefficient C at variable frequency

£ 44 A TN C/(m® kW' -h™")
; PN 7 5.46
B e # 2.65
AR X H 2.93
[LES [LES g 5.51
Jiskic] 7 4.58

2.2 KXERHESHIKBINE R0

AR 0 A 0 A 7 D0, e AL T [R) — Ml R oK
SRR W, S B3R R v 22258 T R s o e )
w3 AT HAR I AR R T 3 R RS K R TR
P BUER R Q. BUEBTE H AR KR HEKAR
£ BN 2 -4 fos.

7.00

6.00
Z5.00
Z 4.00
#3.00 .
52,00

1.00

“s o o

0 . . . . . .
500 550 6.00 6.50 7.00 7.50 8.00
P/kW

B2 KRBT RS BE SRR

Fig.2 Relationship between conversion coefficient
C and pump rated power
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Fig.3 Relationship between conversion coefficient
C and pump rated flow rate
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Fig.4 Relationship between conversion coefficient
C and pump rated head
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Fig.5 Relationship between conversion coefficient
C and groundwater level
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Tab.2 Conversion coefficient C in different periods of time

Y Hi C/(m® - kW' -h!) R?
1 2011 -06 - 18 4.88 0. 999
2 2011 06 —22 4.48 0.998
3 2011 -06 —29 4.31 0. 999
4 2011 -07 —12 4.19 0. 996
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Tab.3 Conversion coefficient C in regions with
different water abundances
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Fig.6 Schematic of subdivision for aquifer water abundance
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Tab.4 Division of analyzed regions
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Tab.5 Conversion coefficient C in the region
with 5 —10 m groundwater level
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Tab.6 Conversion coefficient C for each district
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Fig. 10 Schematic of groundwater table in Daxing district
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Tab.7 Conversion coefficient C for each county and
district in Beijing
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