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Abstract

In order to discuss the differences among the SMAP(Surface Moisture Availability
Parameter), by previous researchers on the basis of their own theoretical and empirical
background, we assessed the SMAP according to the soil types and volumetric soil water
contents. The results are as follows.

There are differences among all the five SMAPs. There's a tendency that the larger
grain size, the higher value of parameters. And they divided into two groups for their
value: one group has parameters with exponential function and the other with cosine and
linear function. The maximum difference between the two groups appears when the
volumetric soil water contents are 0.07m°m™ for sand, 0.11m’m™ for loam, 0.12 for clay,
and 0.13m°m™ for silt loam. So, these differences must be considered when we estimate
the surface evaporation rate.

From field data, the paddy field soil around Junam reservoir is classified as a silt, has
high wetness, 0.56. So, the parameter obtained from the field measurement is much higher
than that of Clapp and Hornberger(1978)’s Table.

This study treated the SMAP for a certain point of time in winter season. But if we
measured the soil water contents continuously, we could obtain better time-dependent
parameter.

Key words : SMAP(Surface Moisture Availability Parameter), Paddy field, Volumetric soil
water content, Evaporation, Capillary potential
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Table 1. Hydraulic properties for some soil types (after Clapp and Hornberger, 1978; Carmen and Nappo, 1975)

: Psar W, sampled soil for
soil type (m) (m3m!3) b al N1 a ang N in eq.(8)
sand 0.121 0.395 4.05 0.027 4.04 Dickinson fine sand
loam 0.478 0.451 5.39 0.125 4.45 Greenville loam
clay 0.405 0.482 11.40 0.398 4.40 Yogolight clay
silt loam 0.786 0.485 5.30 0.884 4.23 Nasan silt loam

Ts indicate the constants which were adopted for Carmen and Nappo(1975)’s method.
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Table 2. Illustration of weighing procedure to estimate volumetric soil moisture content and saturation moisture

content(FE8-— KB, 1987).

Procedure

Weighing item(symbol), unit in gram

remarks

sampling can(wp)

¢ 5Imm, depth 20mm

sampling can + sampled soil(w;)

sampling can + dried soil(w2)

soil water content of sampled can{wi - w3)

(w1 - wg) / can volume(Vo)

soil water content(w,)

weight of water saturated can{ww)

Ww — W2 = Ws

e oINS o pl N2 I BN SV T I NG T8

ws / can volume(Vy) =

saturated water content(w)
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Fig. 3. Topography around Junam reservoir. The
shaded area indicates Junam reservoir, and the
symbol % is the site.
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Table 3. Fraction of components which consist of Junam paddy field soil.

component phi beaker zeaa;l(gf; sample x 50 gvzggﬁ?) (%) cum.(%)
to -1 0.0000 0.0000 0.00 0.00
S to 0 0.0000 0.0000 0.00 0.00
A to 1 0.0000 0.0000 0.0000 0.0000 0.00 0.00
N to 2 0.0000 0.0000 0.0000 0.0000 0.00 0.00
D to 3 0.0000 0.0000 0.0000 0.0000 0.00 0.00
to 4 2.1025 3.1633 1.0608 1.0608 6.976 6.97
S to 5 37.2493 3756324 0.2831 14.1550 13.7050 90.07 97.04
I to 6 0.0000 0.0000 0.0000 0.0000 0.0000 0.00 97.04
L to 7 0.0000 0.0000 0.0000 0.0000 0.0000 0.00 97.04
T to 8 0.0000 0.0000 0.0000 0.0000 0.0000 0.00 97.04
C to 9 38.5345 38.5435 0.0090 0.4500 0.4500 2.96 100.00

L to 10 0.0000 0.0000 0.0000 0.0000 0.0000 0.00 10000
A over 10 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.00 100.00
Y no data | no data | no data 100.00
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Fig. 5. Same as Fig. 2, but {or silt loam.
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Table 4. Comparison of parameters for the case of

Volumgtriq soil moisture content with
0.088m’m™.

Method | Philip | 5352 ngggg‘ NP89 | Acs

silt loam | 0.606 { 0.145 | 0853 | 0.137 |0.242

Junam data| 1.0 / 1.0 08120732
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