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APPENDIX A

EXPLANATIONS AND ERRATUM



One aspect not discussed in great detail is the low emissivity in

the pasture field of E-6 and bare field of E-9. Both sites had lower

ground cover cor^ared to the other pasture sites--sites E-6 and E-9
	

^!►
had Bound cover of approximately 40% and 5%, respectively. Other pas-

ture sites had approximately 10-90% ground cover. Moisture contents

were quite high at all sites so no definite moisture effect on emis-

sivity could be noted from the data collected. 	 Consequently, the

lower emissivity is likely due to less ground cover at E-6 and E-9.

Tables 3 and 4 have been modified to clarify information. Table

3 has been modified by ordering the the en*.ries by crop type rather

than by flight line (Table 3). Table 4 has been eliminated, but the

information contained in Table 4--the listing of ra ? n gage sites elim-

inated due to the surrounding 1 sq km area having less than 60% pas•

ture--has been incorporated into Figure 10.

In addition Figure 5 and 12 were briefly discussed in the

report. Both figures were used to display the general relationship

between day/night temperatures and API. A high temperature difference

implies lower soil moisture and API. 	 In addition, it appears that

soil type differences yield different responses. One must be careful

of making incorrect judgements because on many cases API ranges are

higher in the loamy ,soil compared to the sandy loam or clay loam

soil.	 The caption for Figure 12 should also say "API" rather than

"API conditions".	 In addition, the transects in Figures 20 and 21

were in one soil type--loam. As a result, temperature variations are

due to moisture or land use differences. On July 24, soil moisture

differences dominated variation in the thermal response; on July 29,

land use differences dominated the response.



ANTECEDENT PRECIPITATION INDEX (API)

DESCRIPTION

It should be re-emphasized that equation (1) on page 4 is an

empirical relationship developed for vegetative and topographic condi-

tions in the Washita River Watershed. 	 The equation was modified from

the Kohler and Linsley (1951) model of soil moisture depletion:

APIi = APIokt (2)

where APIi is	 the API	 on a given date	 i, APIo	 is the	 initial	 value

of antecedent precipitation index, 	 k is a depletion factor,	 and t is

the number of days after the initial 	 date. Any value may be input as

an	 intial API,	 but within	 a	 few weeks	 API	 approaches	 the	 true API

value.	 In our study the initial value was 2.54 cm on January 1,

1978. Modification of equation (2) can give equation (3)

where API for any day i is equal to the API for the previous day mul-

tiplied by a factor k.	 Equation (3), however, does not take into

account precipitation.	 Effective precipitation--precipitation that

infiltrates into the soil--is accounted for the by the term PO.829,

where P is the daily precipitation amount (cm). The constant was also

empirically developed for soil, vegetative and topographic conditions

in the Washita River Watershed area. Uther watershed may likely have

a different constant.

In addition to Kohler and Linsley (1951) using API to model run-

^^	 off ^`or a given storm, other hydrologists have used API. 	 Papadakis

and Pruel (1973) calculated fo and k in Norton's infiltration model

(1940) from API. Alikhan et. al. (1972) used API as an input into a

prediction model of low stream flows.	 With such uses of API in



hydrology, several API estimation techniques, such as utilizaton of

remotely sensed data have been tested. McFarland (1915) has related

Skylab L-band brightness temperatures with antecedent precipitation

index fora given region. Given the good results estimating API from

passive microwave data, we felt that satellite thermal infrared data

would do as well and be able to better define high moisture areas too

small to be seen on passive microwave data.

^.
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TABLE 3. DAY/NIGHT SURFACE TEMPERATURE DATA

Site	 Day Temp.	 Night Temp.
	

Day-Ni

E-2 (oats-pasture) 27.96°C 15.98°C 11.98°C

E-3 (pasture) 30.31°C 16.12°C 14.19°C

E-6 (pasture) 30.49°C 16.68°C 13.81°C

E-9 (bare) 32.06°C 15.11°C 16.95°C

E-10(pasture) 32.90°C 16.05°C 16.85°C

W-1 (pasture) 31.81°C 15.57°C 16.24°C

W-2 (pasture) 34.01°C 15.44°C 18.57°C

W-4 (pasture) 33.26°C 15.74°c 17.52°C

E-1 (wheat) 25.06°C 17.32°C 1.74°C

E-4 (wheat) 25.52°C 16.96°C 8.56°C

E-5 (irr.	 wheat) 24.33°C 15.77°C 8.56°C

E-7 (wheat) 23.33°C 17.25°C 6.08°C

E-8 (wheat-grazed) 21.26°C 16.46°C 10.80°C

E-11(wheat) 27.82°C 17.11°C 10.71°C

W-3 (wheat) 24.92°C 16.31 °C 8.61°C

W-5 (wheat) 25.64°C 16.04°C 9.60°C

^'l

Lake	 20.61°C	 22.42°C	 -1.81°C
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