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Type II Progress Report
ERTS-1

'-la:.; _ TITLE: Apphcatlons of ERTS 1 Data Collectlon Systern (DCS)
in Arizona Reglonal Ecologlcal Test Site (ARETS)
ERTS-1 Proposal No. SR 184 |
b. GSFCID Né. of P.1. .IN 066
C. Staterpent and explanation of i)roblems impeding the progress o
the investigation:
| Delays in the receipt of the digitel water-stage recorders, develop-.
ment of necessary interface equipment, and problenis with connecting
cat:les delayed the instrumentation at some DCS sites. Field tnstellation
and operationalAchec king required much more time than was a;nticipated;
The Data Collecti.c;n- Platform {DCP) scheduled for installation on
a meteorolegical_eiteet lat'-33‘;’_1i' N.; -l-ong 110°13! Wr. was not deinlpsred
for use in cor.mectio'n with the assoeiated ex.perin'l-ent “Reletion of EETS- 1
Data to Evepotranspiration, Gila River Basin, Arizona (MMC No. ' 254)"' .
. because the evapotransplratwn experunent was not funded The platform‘
was held in reeerve asa spare.fer-use .01.1 ether‘ key DCS hytirologlc eltes
in central Ar1zona | |
| ,Two large fibet'tgiase equipmertt-s.helters- tvere- ce'nstructed ‘an.d |
one %vas ihStalled at the met.eerelogiea'l 's"ité near Wittman, ‘A'riz The

' '.second shelter wh1ch was de51gned for use at the SNOwW - m01sture content .

-z



rsi-’lc.e ﬁ;'ar‘ lBAal.{;r Butfe, *-coluld‘ got-be-ins.ta-xlled” owmg to éﬁo‘w depth‘-s of

. more than 4 feet, ‘ T‘hg _deép snow négessi‘_c‘atef:l the cdp.sltlr."ucti_prll'a:l.‘ld
temporérf installation of a smaller p‘ortable" fiberglass equipm'ent shelter
at this site,

d.  Accomplishments during reporting périod:A

Five DCP*'s were installed in the Arizona Reglional Ecological Test.
Site area. Three DCP's were installed on U.S. Geological Survey
streamflow-gaging stations on the Verde, Black, and Gila Rivers. The
streamflow-gaging stations were equipped with Stevens digital water-
stage recorders with telemetry capaﬁility. VA meteorological station
for measuring precipitation and soil and air temperatures near Wittman
and a snow-moisture-content installation on Baker -Butte,near-' _Pa‘ysor_l -
were equipped with DCP's, Exact site locations and DCP serial numbers
are givén in the Data Collection Platform Status Report for ﬂ.IiSA rep'ortin.g_
period.

The iarge amounts of fall and winter -precipitﬁti;ﬁ-l in 197A27—73 in
Acen;tral and:eaétérn 'Ari#o;ia resultte.dl in unsreasona}‘oly lérge amounts of
Vstrean_)flIOW in the Gila, Salt, and Verde Rivers. Extensive flpodihg |
. occurred in the Gila River-Valléy in e'.'—.ris}te'rh'AAri‘zrona‘.”_' The 'Snﬁall amounts’.
of reéerve storage femainizjg in the multiple-use rés:érvﬁir"s on the Salt

and Verde Rivers in central Arizona necessitated releases of water into



thenormally Adry ;:‘hvari"nel- of the Salt-'Rive'i' ih'z'_a.i:‘ p'§§Sés _th'rouglh' niet'ro_?-
- politan Phoenix. The mui;:ip_;_e- use rléser.'voirs' arle. operated by!{the Salt
River Pk‘oject (SRP) :land furnish hj-riiroelectricrpdw‘er'and wéter for
municipal, iqdustrial, and irrigation uses in the Salt River Valley in
gsouthern .Arizona. |

On February 21, 1973, the large potential for serious flooding in
the Salt Riw;er Valley and a partial failure‘ of the SRP microwave telémetrj
system precipitated an emergency reqﬁest from the SRP to the US
Geological Survey (USGS) for DCS streamflow data for the Verde River,
The USGS requested the latest DCS d_ata from the Goddard Spaée Flight
Center by telephone for the gaging ‘station on the Verde River near Camp
Verde, and the data'wei'é’furnished in near-real time, - Tl;le_data enabled
_ the USGS to furnish water manageﬁlent wi'th'kejr streamflow :‘L-nforx.:r.laﬁion.
fo assist the SRP in the operation of réserfoirs ori the Vérde Rii}er
w1th1n 26 minutes from the time of transfmssmn to the sa£e111te-

By mld-March 1973, the continued h1gh mmsture levels in the
‘Salt and Verde R1_ver watersheds had reduced_ the 'reserve reservoir
- storage capacity, and the large potential for flooding in the Salt River
-'-Vglley presen'ted a critical waferémanagement situatioh. On March 15,
1973, the SRP réquest’ed all data on a near-real time basis from the“ '

 USGS for the DCP* s on their Wéte:-shéds for use in the inanagemenf '



‘and operation of the SRP resérvoir sys’;em. At the request of the
 Geological Survey, the data were furnished by the Goddard Space Flight
Center direcfly to the Salt River Project twice daily by telephone from’
March-15 to May 22, 1973, Using a procedure developed by the USGS
for rapid manual conversion of the DCS data into engineering units,
SRP water—'management personnel were able to utilize the DCS data
operationally in near-real time. This critical period provided a unique
‘ opportuhity to test and evaluate the operati-onal,appl'ication of the ERTS
DCS to supply hyd_roltl)gic information.

Plans for the neict_reporting period include:

1) Relocation of three DCS p}atforms to other USGS streamflow-

- gaging stations-to better monitor moisture conditions on-the Salt -
and Verde River watersheds during the comihg winter runoff
Season.

2) Establishment of a new DCS 'equipped snow-moisture—contént
measuring site ne.ar Maverick. |
3) : Con‘ipleté_ c:.;bmput'ef pfbceséing of ail .éxis_ting Af'iéohé DéS A

i data, and prepa'ration_ of recjuir_ed data plo,t's', . . |
4) Developmept of ‘a data-h’éndl-ing_ -_proc.edure to furnish water
managem'ent;‘wi{:h DCS data coﬂveftéd into engi.tieeriné units 'tlhrOL;gh 'l

~ the USGS computer sjstem.



5) Compiete data analys:.ls and pré';')arati.ox_t_bf fihai report o

€. Signifiéant scientific results: ..

| The DCS water-stage data from the USGS streamﬂow-gagihg
station on the Verde River near Camp Verde furnished information
| sufficient for the accurate computation of daily mean streamflow rates
during the first‘_t);’c:months of operation, Daily mean flow rates com-
puted from the DCS data agreed with those computed from the digital-
recorder data within +5 percent during periods of stable or slowly
changing flow and within +10 percent during periods of rapidly chahging
high flow. |

The SRP was furnished near-real time DCS information on snow-
. moisture. corttent' and st_r;e;amﬂowfrates for use in the management and
operation of the multiple-use reservoir system between March 15 andl
May 22, 1973. The SRP, by prudent water management and the txse c}f‘
near-real time hydrologic data fur;iishec_l by ﬁ:icrowave and ERTS DCS -
telemetry, was successful in anticipating the_amount of flow into th“e
Salt and Ver<d‘e R:'tveré and in tlte stlbsequént releas.e-e: of water at rates
that did not create ﬂooding m rﬁetropolitan Phoenix. Only m.inor flooding .
occurred along the Gila River west of Phoen_ix: o

According to the Maricopa County Civil Defense agency, wagé‘

and salary losses of aﬁout $11, 400, 000 resulted from the closing of



roads across the Salt River in the Phoenix metropolitan area in-the -
Wiptgr and spring on 1972-73; however, the numbexj andh du:_"ation ,"f_"‘,h“.’_ )
_cl'osings_were minimized, inrpért, by using the DCS data. Complete
estimates of other economic losses, such as the cost of road and bridge
repairs and replacements, are not available at the present fime.

| .The abilit.y“ of the DCS‘to provide early warning of hydrologic-
sensor failure is an unexpected and siénificant benefit. On several
occasions the DCS furnished information on Water-Stage~recorder
faiiures that preventéd the loss of many weeks of valuable streamflow
record..
f. | Published reports: Schumann, H. H,, 1973, Moriitoring of stream-
flow in the Verde River by ERTS-1 data collection system (DCS), in
Symposium on significant resulté obtained from the Earfh Re.‘sou‘r(_:es
Technology Satelli;ce-lz Natl, Space. and Aeronautics Adm., v. ‘1,
sec. A, P. 769-776.
g. . Recommendations conéerning_ practical changes in operations:

1) Consideration should be given to providing ERTS investigators

with listings of DCS data in engineering units.’

2) Consideratioﬁ should be given to the standardization of hydrologic: '

sensors for DCS applications.



'3) A system should be developed for the rapid distribution of

 DCS data to user agencies on a national scale.

Changes in standing order forms: None.
ERTS image descriptor forms: N.A.
Changes in data request forms: None. |

Status of DCP: See Data Collection Platform Status Report.



