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Abstract; In order to improve the calculation accuracy of moisture index of subgrade in highway climatic zone II,, an
optimal calculation method of subgrade moisture index was established by employing the Food and Agriculture
Organization Penman-Monteith (FAO-PM) method instead of the Thornthwaite method to estimate the average monthly
potential evapotranspiration (PE) of soil subgrade, which considers the evapotranspiration of soil subgrade as zero under
negative temperature conditions. After analyzing the influence of meteorological parameters on the monthly PE of soil
subgrade, the applicability of the proposed method was verified and the calculation process of subgrade moisture balance
was simplified. Based on the seasonal change characteristics of subgrade moisture, a staged moisture index calculation
method was proposed to refine the range of subgrade moisture index in climate zone II,. Results show that when the
temperature was below zero, the average monthly PE of the subgrade was positively correlated with average sunshine
hours, average temperature, and average wind speed, but negatively correlated with average relative humidity. Moreover,
the total PE accounted for 9.8% —15.7% of the total evapotranspiration throughout the year. The subgrade moisture
equilibrium states were classified into three types: runoff, no runoff with or without drought, for which the most
unfavorable seasons could be distinguished by the four-stage statistical analysis of the moisture index. For the seven
meteorological stations studied, the minimum and maximum moisture indexes of different soil groups were calculated as
—16.5 and 33.2 respectively, which are less than the current standard recommendation (—8.1-35.1), indicating that the
subgrade moisture in these regions are more arid than expected and gradually decreases from southwest to northeast. The
method can not only be used to effectively calculate the evapotranspiration of soil under negative temperature, but also
ensure the accuracy of subgrade moisture index estimation in climatic zone 1I,.
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Tab.2 Meteorological data
A B AR/C OFERMRR/C SFHRR/C PEHRE/ % FHRE/ (m - s7h) RES =R 1NE
1 -6.5 -19.4 -13.6 59 2.6 170.4
2 -2.2 -16.0 -9.5 55 2.8 183.2
3 5.6 -8.2 -1.6 53 2.9 225.3
4 15.1 -0.1 7.2 55 3.1 213.2
5 21.5 6.7 13.8 60 2.8 233.6
6 24.0 12.9 17.8 75 2.4 190.0
7 27.1 17.2 21.5 79 2.2 181.0
8 26.9 17.1 21.4 80 1.8 187.5
9 21.9 9.1 14.7 77 1.6 197.6
10 14.5 0.3 6.6 67 2.1 199.5
11 3.9 -8.0 -2.7 62 2.5 157.7
12 -4.3 -16.2 -10.8 61 2.5 140.8
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Tab.3 Calculation process of PE Tab.5 Calculation process of staged moisture index
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12 031 002 019 135 007 187 140 1320 WGTT36 Y 12.4% JE555% 15.79% FHRH
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Tab.6 PE at different weather stations in zone 1II ,
PE/cm
Ay Kesiit — — - — - - —
BNl FEFHT X P i I VT3 HETE FHAR AR
1 1.05 0.75 1.02 0.69 1.37 2.47 1.42
2 1.62 1.47 1.74 1.49 2.21 3.33 2.34
3 4.01 4.36 4.55 4.20 4.97 5.64 5.47
4 7.90 8.51 8.78 7.85 8.55 8.33 10.04
5 11.03 12.24 12.75 10.77 11.76 10.93 13.26
6 10.40 12.27 12.37 11.35 10.91 11.12 13.29
7 10.97 12.55 12.72 11.56 11.44 10.40 12.32
8 9.63 10.70 10.70 10.00 10.25 10.74 10.93
9 6.80 7.31 7.64 6.61 7.03 8.70 8.27
10 5.04 4.61 5.28 4.20 6.36 6.26 5.74
11 2.33 1.93 2.30 1.71 2.44 3.65 2.75
12 1.19 0.80 1.07 0.70 1.40 2.47 1.55
pibi ks 10.20 9.32 10.68 8.80 12.39 8.27 10.78
FAT 71.97 77.50 80.93 71.14 78.69 84.03 87.37
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Fig.2 Relationship between PE and average temperature
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Fig.3 Relationship between PE and average relative humidity
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Fig.4 Relationship between PE and average wind speed
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Fig.10 Comparison of PE calculation results
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Tab.7  Characteristic values of volumetric water content for

different soil groups in zone II /'
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Tab.9 TMI of different soil groups in zone II
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