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/
objéative of the Contrast:

/ . The objsctive of this proposal is to determine how effectively ERTS

/!453 data csn be used to characterize watershed rumeff coefficients, Twe

/ conmon Tenoff equations having a coefficient relsted to solls, land use,

" sod terrain roughness will be used as & means of relating MSS data to the
study watersheds. If the coefficlents for the runoff equatioans can be
predicted with MSS data, the ERTS-derived parameters will then be injected
intoc a hydrologic model and the performance of the model compared when
satellite data is used versus coefficients estimated by experienced
hydrologiste. If improved performance of the model is noted when satellite
data 18 used, tha model will be modified to routimely sccept satellite

. Summary of Work Performed this Reporting Period: .

- -~ —A test set of data on CCT for a scene in centrsl Texas was uged to == .
. try the computer programa raquired to extract the data pertaining to )
watersheds under study. Some modificatfon was necessary to most of the
programs, however they appeared to be performing well vhere large water-
sheds were concerned. Two more sets of CCT for orbit number 1058 end -
orbit mmber 1094 from scenes over the Chickasha study ared were received
prior to January 1. During January the data pertaining to the Chickasha
watershed study ares was selected from the tapes using the IBM 1800 at
Weslaco, and the selected atudy area was them displayed and study water-
sheds were selected from the display. Considerable diffienlty has been
expericpcad in selecting the amall watersheds from the display with any
confidence. The statistical distribution in each of the four bande for
each watershed was determined with a short program and results of these
analyses were plotted for each watershed., It was found that difference
exhibited between orbit 1038 and 1094 represents change from extreme
drought to sn extreme wet condition while vegetation was dormant. The
range of the mean spectral response in all bands was reduced under wet -
conditions. A good distribution in the means w2s evident under the dry
condition. A computer printout was made of the response in Chammel 5

. and from tha printout of an ares surrounding the smaller watersheds,
very definite boundaries for these small watersheds could be mappad.

This technique will be used in the future to select all watersheds less
than 10 square miles in areas, :
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A discriminant analysis program has besen used on the four smallest -
watersheds in the study. Two watersheds having very low runoff were
combined and g¢wo hsving extremely high runoff were combinad, An atteupt
was nade to find the beat lineay combination of bands to diseriminate
between these two conditions. It was found, after trying all combinations
of the bands, that bands 1, 2, and 4 offered the best discrimination when
used in & simple linear combinatfon. This was true for both the dry and
wvet conditions. The values of the coefficients In the dimeriminant aguation
changed indicating that in the wet conditfon, very little significance was
added to the discriminator by using band 5, however, in dry conditions, the
coefficients indicate that band & is the most significent contributor to
diserimination between high runoff and low runoff watersheds.

Afrcraft data from a Novembor 4 flight with the C-130 aircraft using
the MSS scanner; from a January 18, 1973 flight with the WB-57F airecraft A
using RC~-8 cameras; and from a January 24, 1973 C-130 aircraft fiight using
‘the MS8 scanner were received during this work perfod. The photographic
data is excellent, howaver both flights using the MSS scanner on. the C~130
provided very poor data. Two trips were made to JSC in Houston to txy to .
determine what data from these flights could ba salvaged. Considerable
discusasion took place at Houston over the quality of the data and the

possibility of selecting small areas and identifying the elements of bad

data. Data from Migsion 226 on January 24 was screened on the Bendix DAS
and it appeared that poasibly four channels of dats were suitable for use.
.Several other channels weré selected that had some static and we considered
that it was worth the effort to lster try processing these on the IBM 1800
to determine how poor the data could be and still be useable. Dats manage-
ment personnel at JSC are making a daterminad effort to correct the
problems in the 24-~channel data system, During this work perilod, nonme of
the atreraft data concerning this project has been amlyzed or gelected

on the IBM 18'.‘}0.

Work was completed during this period on salacti.on of a second. mnnff
equation using precipization and antecedent precipitation index as pra-
dictors of runoff for the study watersheds. After considerable computer
time had been spent on selection of an equation, we are satisfied that
this final eimple equation will do as good a job of prediet.:lng runoff as
the Soil Conservation Service equation commonly used.

canformanee or :idneonfomnce to Work Schedul_g:

It appeared at the end of this work pericd that it will be diffiecule
to arrive at a satisfactory completion of this work within the time period
of the contract. Due to the late atart on the computer tapes, it 1s felt
that at least an additional € months time period will be necessery to com-
plete the entire contract, We are gatisfied that the work progress has
been good considering the problems we have found in the selection of data
and the development of ecoefficients for the two test equetions for runoff.



Efforts to Achieve Reliability:

Ve fael that. the selection of smaller watersheds (10 squate -11» or
- less) should be performed by printing out dats over an area containing the
watershed and defining the boundaries with a plotter routine as opposed to

picking the boundaries of the watershad from a visual display., Boundarics

of watersheds are not clearly defined since thera is seldem any contrast
onr the reaponse over h:lsh elmt.im in the tol}.ing plains.

We have made some investigation of the statfstical distribuuon of
nunmbers representing the spectral response in the various bands. The
distribution of numbers’ for the study watersheds from both orbit 1038
and 1094 were plotted and in both cases, the bands 1, 2, and 3, or those
bands having seven bit numbers, have an excessive number of odd numbers;
thus a plot of the distribution is ragged. We question whether this type
distribution can be safely used for discrimination purposes if one is
looking at diserimination from response within one band. This same
charactaristic appears in the data from the afrcraft MSS and personnel |
At JSC have pow recommended installiation of a nine bit digitizer and they
propose to drup the icsat significant bit from the data. ‘

After looking at !;hi.s data in some detall, we feel that we should =
lnvestigate the possibility of the uneven distribution of uumbers affect~
ing our discriminant analysu between watersh&ds. Th:la will be done in
the next work perioé ~

Adequacy nf Funds to Camplete the Task!

The !unds atated aa necessary 1.1:! the original proposal appear to be
adequate for completion of this propoasl. We would Iike to requast that
the contract be smended, reducing computer aipenditures to $2,000 and
allocating the reamainder of that fund to part-time labor., We would also
1lika to request that time of completion of this eontract be extended to
June 30, 1974. The determination of the best time of year te measure
watershed coefficients can only be done after esch set of data has bean
received, The bulk of anslysis will be required when time has expired
for the final report. Some of the data will not ba available nntii near
. the end of the presem: tige limit,

Changes in Cogt_tactot‘s Qperatigg Personnel:

Early in March we received a resignation effective April 1 from our
pari~time programmer employed at Weslaco., This man will be raplaced at
or near Hay 15. It 1s planmed at this time to make use of twe students
for additional help during the summer months 1f adequate data ie on hand.




 Plamned Work for the Next Haporting Pariod:

The next rg#tting period will be devoted to rechecking from printouts
81l of the smalier waterpgheds and checking the boundaries to see if data
_ previou.:’:%itted 1s relisble. After we have assurance of irs relisbilivy
- a8 to loga » we plan to run a discriminant analysis program on one-half
of the stydy watersheds and dee if we can get a linearity betwaen the '
discrififfiant scors and the coafficients we have derived for the rumoff
aquations. An sdditional set of data has bean ordaved for a January pass.
Ma//&ata will be processad and appropriste data for esch watershed
gelected and discriminant analyeis will be run on the same set of 10
watersheds. | <
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