
General Disclaimer 

One or more of the Following Statements may affect this Document 

 

 This document has been reproduced from the best copy furnished by the 

organizational source. It is being released in the interest of making available as 

much information as possible. 

 

 This document may contain data, which exceeds the sheet parameters. It was 

furnished in this condition by the organizational source and is the best copy 

available. 

 

 This document may contain tone-on-tone or color graphs, charts and/or pictures, 

which have been reproduced in black and white. 

 

 This document is paginated as submitted by the original source. 

 

 Portions of this document are not fully legible due to the historical nature of some 

of the material. However, it is the best reproduction available from the original 

submission. 

 

 

 

 

 

 

 

Produced by the NASA Center for Aerospace Information (CASI) 



1

t

_	 to tha infare e. o"ey 
ral 	 dill.

^'"^ A na `• h ; C^, " ^ !i 1 4i•V i CI Cv... .^ {1V. ^1 i 44.1 ^^, t^y

NO ran h,11or;,;­ „oil «1 1 , ii^^,^ut Ii^;^llly
for any Ipso math thoroo6”

SPECTRAL MEASUREMENT OF WATERSHED
COEFFICIENTS IN THE SOUTHERN GREAT PLAINS

Principal Investigator
Bruce J. Blanduird
Remote Sensing C inter
College Station, Texas 77843

Progress Report RSC 273-1

3T^ - / yj-yq^

(E76-MC-91) SPECTRAL MEASUREMENT OF
WATEPSHEr COEFFICIENTS IN THE SOUTHERN GREAT
PLAINS Prcqress Report, Aug. - Nov. 1975
(Texas A&M Univ.)	 12 p HC E3.5	 CSCL r^8H

January 1976
Type II Report for Period
August 1975 - November 1975

N76-16514

Unclas
G3/43 ik-L•91

Prepared for:

Goddard Space Flight Center
Greenbelt, Maryland 20771

Contract No. NAS5-22534

a0790

s	 •^ uxrya

DTTEXAS A&M UNIVERSITY

	

re	 m

	

REMOTE SENSING CENTER ^	 y
COLLEGE gTATION, TEXAS	 I

SIS 1902.6



January 1976
Type II Report for Period
August 1975-November 1975

Prepared for:
Goddard Space Flight Center
Greenbelt, Maryland 20771

Contract No. NASS-22534



TABLE OF CONTENTS

Page

1.0 BACKGROUND $ SUMMARY . 	 .	 .	 .	 .	 .	 . .	 1

' 1.1	 Background	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 1

1.2	 Summary	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 2

2.0 ACCOMPLISHMENTS AND PROBLEM AREAS 	 .	 .	 .	 .	 . .	 .

2.1	 Accomplishments During the Reporting
Period.	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .-	 .	 3

2.2	 Problem Areas	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . 6

2.3	 Recommendatio. _	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 6

2.4	 Accomplishments Expected During the
Next	 Quarter	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 6 -_

- 3.0 SIGNIFICANT RESULTS, PUBLICATIONS AND
PRESENTATIONS	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 6

3.1	 Significant Results	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 6

3.2	 Publications and Presentations	 .	 .	 .	 . .	 .	 7

4.0 FUNDS EXPENDED AND LANDSAT DATA STATUS . 	 .	 . .	 .	 7

4.1	 First Quarter Expenditures 	 .	 .	 .	 .	 .	 . .	 .	 7

4.2	 Data	 Expenditures	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 7



1.0 BACKGROUND & SUMMARY

1.1 Background

This investigation is directed toward testing

and modifying a technique developed in a previous study

(contract #5-70251-AG TASK #5) where a linear combination

of Landsat data was related to watershed runoff coeffi-

cients. The relationship was developed and tested in a

region of central Oklahoma where extensive rainfall and

runoff data were available for research watersheds.

In th4s study the technique will be tested in

two regions, one in central and east zentral Texas hav-

ing more dense vegetation than Oklahoma, and the other in

arid regions of Arizona and New Mexico where vegetation

is less dense. In each region twenty watersheds will be

selected on a basis of the most adequate records of rain-

fall and runoff. The technique will be tested in each

region by developing a relationship between spectral re-

sponse and runoff coefficients based on ten watersheds

and then testing the prediction capability of the rela-

tionship on the remaininf watersheds in that region.

It is expected that by testing the technique

in regions having more dense and more s parse vegetation

g

on the watershed surfaces, an estimate can be made of the



area where __the_technique is applicable. At the same time,_

the influence of the quality of rainfall and runoff data

used to calibrate the prediction scheme should indicate

whether the technique can be useful to-practicing hydrol-
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1.2 Summary

Work in this reporting period (August 1975-

November 1975) has been directed toward collection of

rainfall and runoff data for representative watersheds in

central and east central Texas. A cursory examination of

all available rainfall and runoff data for watersheds in

the east half of Texas has been completed and twenty-seven

watersheds with the most complete records have been selected

for study. Extensive data have been collected and com-

piled for each of the selected watersheds. Runoff coef-

ficients were calculated for eleven watersheds, and data

on the remaining sixteen watersheds have been reduced to

a form suitable for calculation of runoff coefficients.

All Texas test watersheds have been mapped and a com-

puter program was developed to reproduce the maps at

scales required for overlay on the Land7at images. A

study of rainfall records in four regions of Texas was also

completed to provide an index of dry time periods to in-

dicate which Landsat scenes would be most Suitable for analysis.
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for the Landsat-2 study. Twenty-seven watersheds were

selected after a cursory study of existing records (Figure
_E	

1). The period of record on selected watersheds is gen-

erally 1962-1974. Eleven watersheds were highly in-

t	 strumented for a cooperative study conducted by The U.S.

Geologic Survey (USGS), the Soil Conservation Service

(SCS), and the Texas Water Development Board beginning

in 1951. These watersheds were highly instrumented for

rainfall data. The rainfall records are of high quality,

however, the runoff records are altered somewhat by the

effect of SCS detention structures.

Computation of runoff coefficients (SCS curve

numbers) has been completed on the first eleven water-

sheds. Both rainfall and runoff data for this group of

watersheds had been compiled in annual reports by the

USGS for the cooperative study, were readily available for

input to the computer programs used to compute runoff

coefficients.

3
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Figure 1. Location of watersheds with adequate records
for use as Texas test sites.
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The._ remaining sixteen-_wat-ersheds selected__al.l 

have .elatively good runoff data and fair rainfall data.

Final selection of the sixteen watersheds was based on the

proximity of weather bureau rain gauges. An effort was	
t

made to-select only watersheds with two or more rain

gauges located either within the drainage area or close

to the boundaries.

Rainfall data for the remaining watersheds were

acquired from monthly summaries of daily rainfall in

Texas. Runoff data for the same watersheds were collected

from annual USGS surface water records for Texas. These

data required extensive tabulation and keypunching time

to reduce the data to Thiessen weighted rainfall and daily

runoff in inches ulitmately used to calculate runoff coe-

fficients. Data at the end of the reporting period are

in useable form.

USGS topographic maps (7 1/2 minute quads) were

used to outline boundaries of all watersheds selected for

this study. Longitude and latitude of points along the

boundary of each watershed have been recorded on computer

cards. A computer mapping program has been written to

accept the longitude and latitude as input and produce

maps of the watershed to any desired scale for overlays

on Landsat data.
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2.3 Recommendation

None

2.4 Accomplishments Expected During the Next Quarter

Major effort in the next quarter will be di-

rected toward the collection and processing of watershed

data for the test watersheds in Arizona and New Mexico.

Landsat data will be ordered for the Texas study area

and preliminary programs for selection of CCT data pertain-

ing to individual watersheds will be developed.

3.0 SIGNIFICANT RESITLTS AND PRESENTATIONS

3.1 Significant Results

None
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None
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Total	 Expenditures
Budget This Quarter	 Balance

TAMU Contract	 54,222.00	 7,653.65	 46,568.35

TAMU Matching Funds	 6,197.00	 1,032.00	 5,165.00

NASA Data Accounts	 4,300.00	 190.00	 4,110.00
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TABLE 4-2. Data Expenditures

Value of
	

Value of
	

Value of
Data Allowed
	

Data Ordered
	

Data Received

ASCS LANDSAT

Imagery ( 20780)
	

1,100.00
	

190.00
	

190.00

EROS CCT

Data
	

3,200.00
	

-0-	 -0-
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