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Abstract; Potential evapotranspiration is the theoretical upper limit value of actual evapotranspiration, which constitutes the
important parameters for the research of regional thermal balance, water budget, water resources assessment and crop water
requirements. Study on regional response of potential evapotranspiration to global climatic changes in China has significance
in global hydrological cycling, energy balance and eco-environmental evolution research. Reference crop evapotranspiration
(ET,) as a common parameter is largely an evolution of definition of potential evapotranspiration and with the method of
Penman-Monteith Model recommended by Food and Agriculture Organization for computing crop water requirements in
1998, reference crop evapotranspiration could be estimated quickly and accurately. Based on the daily observation data of
the 56 meteorological stations in the North China Plain from 1960 to 2012, reference crop evapotranspiration were

calculated, then the spatial-temporal variation patterns of reference crop evapotranspiration over North China Plain was
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analyzed with the methods of linear regression, spline interpolation and accumulative anomaly method. In the meantime, the
dominant factors of the ET,’s variations in North China Plain were quantitatively analyzed by calculating sensitivity
coefficients of reference crop evapotranspiration to climate elements and the relative change of the climate elements. The
result showed that; (1) Annual reference crop evapotranspiration of north China plain was 1071.37mm and the spatial
distribution pattern was high center alternating with low center. The high value reference crop evapotranspiration areas
mainly distributed in the northern Hebei, central part of Shandong mountainous region and western regions of Henan, while
the low value centers distributed in the eastern regions of Hebei, southern Shandong, eastern and southern regions of Henan
province. (2) The reference crop evapotranspiration has decreased obviously in North China Plain during the last 53 years by
the rate of 12.8mm/10a, and its decadal variation showed that the decade anomaly consistently decreased. From the
perspective of the regional distribution of ET, change, the ET, of the northern Shandong Peninsular and the northern regions
of Hebei province showed a slowly increasing trend, while the ET, of the rest areas decreased. (3) The sensitivity
coefficients of reference crop evapotranspiration to the daily temperature (S,,), sunshine hours (S, ), wind speed (Sys)
were positive values, while the sensitivities coefficients of reference crop evapotranspiration increased slowly, while S;, and
Sys decreased. There was a corresponding relationship for the sensitivity coefficients of reference crop evapotranspiration,
which meand areas of high sensitivity to temperature and wind speed had relative low sensitivity to sunshine hour and the
relative humidity. (4)The dominant factors of ET, in North China Plain were as follows: sunshine hours and wind speed
were the dominant factors caused change of ET, in North China Plain, while relative humidity, daily maximum temperature
and minimum temperature contributed less to the change of ET,. Sunshine hours was the determining factor in the change of
ET, in many regions of the northern and the central regions of Hebei province, Bashang District of Hebei Province, the
southern and western region of Henan province and the central regions of Shandong province.The regions affected by wind
speed expanded across the Southern region of Hebei province, southern Henan Province and the north of the Yellow River in
Henan Province, the central regions of Henan province, northwestern regions of Shandong province. The meteorological
stations affected by temperature scattered in the west of northern Henan Province, western region of Henan province and
Shandong peninsula, while relative humidity only had significant influence on the ET, of the southern regions of Shandong

province and Shandong peninsula.

Key Words; North China Plain; reference crop evapotranspiration; Penman-Monteith ; sensitivity analysis
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Table 1 Statistics of seasonal ET in different provinces
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Table 2 Decadal anomalies of annual and seasonal ET,,

R T5 R 7 &% ER Y
Decades Spring Summer Autumn Winter Annual
1960—1969 3.83 26.75 1.04 4.08 36.17
1970—1979 2.56 4.32 4.02 -0.25 10.90
1980—1989 =-2.77 -2.97 -0.71 -4.37 -8.97
1990—1999 -11.77 -4.28 4.99 3.26 -9.18
2000—2012 6.66 -18.32 -7.18 -2.27 -22.25
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Fig.4 Spatial distributions of annual and seasonal ET, change trends
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Table 3 Contribution of climate factors to ET, in representative stations

gy ZEHURL/ mm ST Bk % BT ET AL FRHE
Stations ET, G Gy G Gys Cen Ryp /% Rep /% Dominant factor
Jeae 1089.5 2.99 2.77 6.19 -3.99 -2.85 5.11 5.23 FHXTIEEE (RH)
FT 1085.42 3.26 -3.51 1.59 1.76 -1.22 1.88 1.96 e AU (HT)
HR 1083.85 1.02 2.21 1.83 -6.86 -3.43 -5.23 -5.29 SFRGHE (WS)
Eq| 974.12 3.27 8.38 -4.66 -0.25 5.45 12.19 13.56 HARAR(LT)
Ja1id 1071.87 1.15 0.16 0.19 -1.17 -4.76 -4.43 -5.65 H AR % (SH)
FHEL 960.84 1.32 1.09 -5.08 -122 -2.65 -17.52 -14.54 SEHIRGHE (WS)
HRIE 1046.52 1.03 2.55 4.23 -5.65 -8.54 -6.38 -8.53 H I8 (SH)
Ko 1064.85 2.12 0.62 2.45 -5.39 -6.35 -6.55 -7.88 H BRI %0 (SH)
e 1054.32 0.47 1.83 3.98 -5.82 -4.68 -4.22 -5.42 SR (WS)
f5H 1024.69 0.56 1.22 1.52 1.81 -7.15 -2.04 -2.95 H B4 (SH)
M 1058.73 0.68 0.71 -6.95 -4.51 -4.36 -14.43 -15.53 AR B (RH)
kAt 1252.68 0.55 5.59 0.16 -3.09 -5.87 -2.66 -2.82 H AR % (SH)

HT, LT, AT, RH, WS FI SH 4513 /% H #5c5 S ( High Temperature) . H fR KR ( Low Temperature) S-S ( Average Temperature) \FHX}
B (Relative Humidity) \JX( ( Wind Speed ) Fl H HE B 41 ( Sunshine Hours) ; Gyr, Grry i Gws s G 23 BIHAR RN SAREE X ET, 28 100 STk

Gn T BT ET, A TTIRI A, Ry o BT, 0956 RR A A
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Fig.7 Dominant factors of ET variation in North China Plain

from 1960 to 2012
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