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The Water Resources Division (WRD), U.S. Geological Survey (USGS)
continues to assess the use of the' Landsat Data Collection Systems (DCS)
for relaying hydrologic data.

The primary objective of this investigation is to introduce DCS tech-
nology to WRD districts. It has become apparent from the testing of the
Landsat DCS by the Geological Survey, U.S. Army Corps of Engineers and
other agencies during the first 3 years of the Landsat era that DCS tech-
nology is viable. As a result of several NASA-funded Landsat investigations
a small cadre of WRD professionals and technicians have gained operational

and technical experience with DCS technology. An important result of the
NASA-funded investigations has been the formation of a WRD-funded Data Re-
lay Research Program, which is testing the Landsat and SMS/GOES NDCS's and

is evaluating the possibility of testing-a commercial DCS system using
commercial communications satellites. Concurrent with the WRD research
program is the conduct of Landsat investigation #21610, which is intended

to broaden the base of WRD familiarity with this technology. The plan is

to install Landsat Data Collection Platforms (DCP) in as many of the 48
WRD districts as possible and facilitate the retrieval of these data through
the USGS telecomputer network. This network is composed of two 370/155
computers in Reston, Va. and a network of over 180 remote computer terminals
that are distributed in distvict, regicnal, and project offices across the
United States.

The key accomplishment of this investigation during the past 9 months
has been the establishment of a data transfer procedure that permits Land-
sat DCS data to be transmitted in real time from NASA to the Geological
Survey's National Center in Reston, Va. With USGS funds and the excel-
lent cooperaticn of NASA personnel at the Goddard Space Flight Center, a
dedicated (9600 baud) digital communications "ine between the Landsat
Operation Control Center (OCC) and Reston was established in the summer of
1975. All NASCOM data routed to the NCC that are identified as Landsat
DCS data are rerouted in real time through the OCC computer to the dedi-
cated line to Reston, where they are copied on a magnetic tape recorder.
Ywice per day, at about 9 a.m. and 4 p.m. these data are entered into the
Uscs  computer in Reston where USGS Data Collection Platform (DCP) data
are stripped off and copied onto an online disk file. Each USGS DCP file
maintains a record of the most recently collected 180 DCP transmissions
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TABLE 1

ERTS DLP IDS RESID ING IN THE WRD ACTIVE DATA FILE

STATION N&ME T1ME OF RECEPTICN
NEWEST

EVERGLADES P=38 NEAR HCOMESTE

ADs FLAS 2719776 04327 GMT

EVERGLADES STA 2-17 NR ANDYTUWN FLA /18776 15:19 OMT

EVERGLADES 2-1125 NEAR MARGATZ, FLA. 2/27/76 16351 GMT
PLAT 6004 MT BAKER SCUTH TILTHETER 3/19/76 06119 GMT
vrbq@ocv AGUA E.C. GUATEMALA 3719776 G2:348 OMT

BARER BUTTE METEORCLOGICAL STATION, ARIZ. 3/19/76 C4:37 GNT
PLAT 6011 PACAYA E.C. GUATEMALA 2/09/76 16312 GMT

SAL1MNE RIVER NEAR RYE, ARK. 3/19/76 02353 GMT

wr>hx RIVER Z'»W.w ORT >1>h1m~ ARIZ. 3/719/75 04%:33 6GHT

SHERMAN CRATER CRE:EXy WASKRINGTCON MN\MQAQw 04329 GHMT
EVERGLACES 20&6=NP NEAR MIAMI FLA . 2705776 03:58 GHMT
GOLD € AT JUNEAU AK 3/19/76 G&:22 GMT
EVERGLADES P=145 NcAR HUMZSTeAD, FLAS : 3/19/76  G4:26 GHT

EVERGLADES 1-1418 NEAR LCXAHATCHEE, FLA. 3719776 04:28 GMT

vwbﬂ 6034 MASAYA HIGH TILT NICARAGUA 3719776

PLAT 4026 CERRU NEORC ElCe NICARAGUA L/8T/7e 17313 GMT

PEARL RIVER NEAR BUGALUSAs LA 1/29/76 15:54 GMT

PLAT 6034 REPAIR MENLO PARK 1/12/76 05310 GMT
MISSISSINEWA RIVER AT MARICN, INGe 3/19/76 G4:34 GNT
"UGANIR K NK KUDIAK ALASKA ) 3/14/75 19357 GMT

PLAT o057 REPAIR MENLC PARK 3/719/70  02:46 ONMT

PLAT 4Ob& CCLORES TILT GUATEMALA w\wMNﬂo U428 03%
BUISE RIVER NEAR TWIN SPRINGS, 1DARO . 3/19/76 04237 GMT

WEST BRANLH SUSQUEHANNA RIVER AT LEWISGURG, PA. 3/19/76 02354 GNT

PLAT &103 MT @wrmw NORTHZAST E.C. 3719776 0&:20 GMT

{ OLDEST
2/710/76 Q4:Zl
12710775 14:20
2/06/76  14:25
2/23/76 19:52
1/30/75 1lo:0C
2/25/76 16343
N\uw\do. 15:22
2/20/76 Cl:37
w\om\uo 04239
10719775 (5:329
1720776 lg:4o
3/063/76 05:Ce
2/24/76 0%:00
2727776 15:12
2/24/76 14:E5
L/06/7¢ lbi4o
L/UE/7e 02358
1707776 1€:53
3/01/776  15:24&
&/04/75 19:28
2/1e/76 2:37
2/72T7/76  G2:3&
/05776 19:07
/04776 15:35
2712776 17:07
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KADASHAN R AB RUOK'C NR TENAKEE AK
PEARL R AT PLLLS BLUFF NR bUGALUSA LA
SOUTH FORK WALLA WALLA RIVER NEAR MILTON,OREG.
SCUTH FORK BGISE RIVEA NEAR FEATHERVILLE, IDAHO
ELKHUAN R AT WATERLCO NEGR
PLAT 6117 MIDDLETUN ISLAND DUAL TILT
* EVERGLADES 2-62S NEAR ANDYTOWN, FLA.
‘EVERGLADES 3-655 NEAR MIAMI, FLA.
PLAT 6132 REPAIR MENLO PARK
SOUTH PLATTE RIVER AT HENLERSCN, CO. .
:zqu RIVER NEAR FORT APACHE ARIZ. :
EVEKGLADES 202Z-NP NEAR MIAM1 FLA

. PLAT 6154 BUENA V1STA E.Ce. GUATEMALA

PLAT 6162 REPAIR MeNLU PARK 3

PLAR 6163 SAN CRISTCBAL TILT NICARAGUA
WEST CLEAR CREEK NEAR CAMP VERDEs ARIZ.
PLAT 6176 REPAIR MENLC PUARK
MURMCH MOUNTAIN METECKULUGICAL STATION, ARIZONA
. DUCK RIVER NEAR SHELBYVILLE, TENN.
PLAT 6213 TELICA E.Le NICARAGUA
MORMGN MGUNTAIN METEGROLOGICAL STATION, ARIZONA
Umr>t>ﬁm.¢>< AT SH1P JORN SHOAL FMﬁIdiGCMm NJ
LAKE ELEANOR NEAR HETCH HETCHY, CA.
EVERGLADES 3-04S NEAR MIRAMAR, FLA.
EVERGLADES 2UX-NP NEAR MIAMI FLA
MISSISSIPPI RIVER AT NEW CRLEANSs LA.
PLAT 6240 RePAIR M NLO PARK
ITHICA CFFICESNEW YORK
PLAT 6247 MASAYA LUM TI.T NICARACUA
EVEKGLADES 3-63S NEAR ANCYTUWNs FLA.

3719716
3/05/76
/719776
7730775
3/19/7¢
3/19/76
2706776
1723776
NO UATA
3/29/76
3/09/16
3719776
3/19/76
3/19/76
3/19/7T6
3/19/76
3/19/76
2719776
3719776
NG CATA
1708776

10/16/775
3/15/76
3/19/76
2726776
3/19/76
2719776
6723775
3719776
2/19/76

15321

GMT 3/ic’76 17352 GHT
GMT 2/07/7'6 04:08 GMT
GMT 2/07/76
GMT /08775 O4%:2o GMT
CMT 3/06/76 (05:U5 GMT
GMT 3/16/76 06305 GHT
GMT 1/06/70 01:10 CNT

GMT 11/27/75 00:42 GMT

TRANSMISSIONS IN DATA FILE

C4:26

16312

04:35

02:49

GMT 3701776
GMT 9/28/75
GMT 2719776 16311 GMT
GMT 2707776
GMT 2/18/76 Oli43 GMT
GMT 2/20/76
GMT 3/05/76
GMT 3/03/76
GMT 3/03/76

GMT 1/25/76

TRANSMISSICNS IN UATA FILE

172:23
0l:55
Ub:3o
04:30
04216
04331
C&4:33

5233
04:27

04:30

GMT 6&6/01/75 16352 GMT

GMT 1/09/75 14318 GMT
GMT 2/19776 05317 GNMT
GMT 2/727/75 G45%:14 'CMT
GMT 2/07/76 (Q:43 GHT

GMT 3/01/7o 02:52 GHMT

GHMT * /27776 0%:50 GMT
GMT 5/20/75 01325 GMT
GMT 2/2&/76 02:27 GNT
GMT 12/19/75 04328 GHT
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6342
6343
6344
6351
6361
6302
€365
6367

6370

-

PLAT L2u2 SAN E.C. NICARAGUA
SANDY RIVER NEAR

TONGUE RIVER AT ST

3
-t
m

NEAR CECKER,

MONT«

FLAT 6276 PALAYA TILT KILLED BU LAVA
SILVIES RIVER NEAR LURNS,ORE

PLAT 6274 SANTIACUITC E.Ce GUATEMALA
DELAWARE R AT TRENTON NJ i
TONGUE R BL BRANDENEERGs NR >mxr>zm..:a.

WASHITA RIVER NR DURWCGDs OKLAe

WEST WALKER RIVER AT HOYE SRIDGE NEAR WELLINGTON
PLAT 6311 IZALCC EeCe’

EVERGLADES 201-NP NEAR MIAMI FLA
PLAT 6315 ICELAND E5C.

FLAT 6320 WCmﬁuC TILT CUATEMALA
' CAYUSE PASS SNOW COURSE
PAVERICK METECROLCUGICAL STATICNs ARIZ.
MISS. Re. AT LUCK AND DAM 2 AT HASTINGS, MINN.

SUUTH FORK BCLSE RIVER NEAR FEATHERVILLE, 1DAHO

PLAT 6334 SAN CRISTUZAL E-Da zhn>w»oc>
SUSCUEHANNA RIVER AT HARRISHURG,PA.

PLAT 6242 MT BAKER NURTHEAST TILTMETER
WILLAMETTE RIVER AT SALEM,OREG., .
JUNIATA RIVER AT NEWPURT, PAe
MIDDLE SANTIAM RIVER NEAR CASCADISs OREG.

L BEAVER C NR EAST LIVERPLGL OH
EVEXKGLADES 1-1425 NEAR DELRAY BEACHy FLA.

PLAT £365.ST. AUGUSTINE ISLAND EeCe

EITTCROOT RIVER NEAR DAKLYs HT.

PLAT &37G REPAIR MENLO PARK

2/18/76
3/19/76
3/19/7¢
3715776
3/19/76
3719776
3/19/76
3/19/76
37197756
3/19/76
17227775
3/19/76
NO DATA
3719776
3/19/76
3/19/7¢
3/19/70
3/719/76
3719776
2704776
1/23/76
3719776

11/14/75

ﬁm‘ >, | - "
L

— ——— — — e aan =i RO e
04229 GMT 2/13/76 15:35 GMT G73g123v
05:08 GHT 1/07/74 C4:40 GMT 124052087612802
04337 GMT 2717776 17332 GMT 141370600
04335 GMT 2/710/76 04327 GNT 0c306300
16:.0 GMT 1/728/76 G4340 GHT 14450005142C001
05319 GMT 2/24/T7c 05345 GNT 10393500
TRANSMISSICNS IN DATA FILE 1423030903572101
14317 GMT _ 1/20/75 02:31 GMT 0l4c3200
04339 LMT 3711776 05:30 GMT . 6207830
04329 GNMT .w\nw\qo 15:25 GMT 07331000
G4227 GMT 2719776 03:41 GMT .wcwmwwoo
04328 GMT 2710770, 04322 GMT 1349150G89574¢E01
G4329 GMT N\N*\qn_ C&:05 CM Cz22z908&81
01:13 GMT 2724776 OC:4l c&* &6L0U002ZLU0000L
04126 GMT * 2718776 16:03 ONMT 1426%0050503701
04:37 GMT 2/10/7¢ 0%:23 GMT 4£65214121314600
C%:36 GMT 3/04/76 17:20 GHT 334500109250030
16331 GMT  &/727/75 02:42 GHT C5331577
04239 GMT  2/24/76 16321 GMT 1310846000
TRANSHISSIGNS IN DATA FILE 124052087012605
G2:52 GMT 2/27/76 16350 GNMT G1l57U500
G335 GMT  1/29/76 05:03 GHT &434600121470002
06319 GMT 3/702/70 .nﬁnww GMT 14191000
02:55 GMT 2/03/76 01:zl GMT 01567000
04338 GMT 2/709/76 15352 GMT 141&5800
02353 GMT 3/02/76 15:26 GMT €310%500
14:42 GMT 1/01/75 16335 GHT 02251291
08:05 GHMT 1/19/76 21334 GMT £92233153221501
0622) GMT 3.31/76 02356 GNMT 12244000
17:19 GMT 11/14/75 15330 GNT 372418122102205
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6341

COWL1ITZ RIVER bELUNW MAYFIELD C$I. HWASH.
PLAT 6372 FUEGC E.Ce GUATEMALA

PUORNEALINE RAINGAGE AT BLACK MESA, ARIZONA

WISCONSIN RIVER NR. WISCUNSIN DELLS, WIS.

SUSCUEHANNA RIVER AT TUWANDAs PAe

BATTLE CREER AT INTERNATIONAL BOUNDARY

L3/719/7s
1/12/76
2/0i/7c
7720775
2/23/76
3a/19/76

GMT

GMT

271077
1706776
2708770
/17775
2723770
3717776

1426400905035 702

36313011024LCC0
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WRD districts then retrieve the data at a frequency to meet their exper-
imental needs, Their retrievals are supported by common software that are
used to pass the raw data directly to the user or pass the raw data to pro-
cessing programs where the data are converted to an engineering unit in a
standard USGS format and rovted to the user's computer terminal.,

In general this procedure worke well and provides near real time pro-
cessed data to WRD district offices. Table 1 is a list of all Landsat DCP
stations that are supported by the WRD file. Most of these DCP's arc oper-
ated by WRD districts, but a small percentage arc operated by Peter Ward
of the Survey's Geologic Division.

PROBLEMS

Several problems have interrupted this data flow:
(1) Octasionally NAS. tracking station personnel (at NTTF, Goldstone,
Fairbanks) generate e¢cessive amounts of test data that, on a weckend in
particular, can fill ap the Reston magnetic tape with large amounts of
test data, causing the tape to run out prematurely. Normally a modest
amount of test data are sent before a Landsat pass to verify that the com-
munications system is working well. The Landsat OCC has informed tracking
station personnel of the problem, and their cooperation has been good, al-
though occasionally the problem recurs.
(2) Recently a WRD DCP in the field malfunctioned and transmitted data at
a rate of 2 or 3 messages per second rather than the normal 1 message per
180 scconds. The resultant high data rate caused the Reston magnetic
tape to fill up over a weckend and data were lost. The DCP (ID6402) was
turned off, and sent to J. E, Painter at GSRC to determine the cause of
the malfunction. )
(3) Transient power failures at Reston have caused the magnetic tape re-
corder to fail, resulting in data loss.

Those problems are tolerable for an experimental system but the WRD
may attempt to backup the tape recorder with a minicomputer in early TY 77
to eliminate the problen.

SIGNIFICANT RESULTS

WRD personnel in about 25 districts are using DCS technology and are
introducing the technology to many of the 550 local, state, and federal
apencics with which they cooperate. This hands-on expericence Is nece

sary to introduce the technolopy as a precursor to follow on operational

syatoem.

PUBLICATIONS

Numerous talks have been given to local, state and foederal agencies
about this landsat investigation. A sample ol these tall i l
- Mecting at the Boston WRD offdice with Ce ] of Engincers pel ) ]
from the Cold Repion Research Lab to did st rat | data v

from the Reston Survey computei. The Corp

1

retrieving their DCP data from the USGS computer in PReston




-

a paper given to the American Sociely of Civi] Enginners National \
Capital Section, cutitled "Development and Applications of Water '
wegources Data Collection Systems via Satrell ite.", March 19, 1976.
-~ Meetings with WRD district staff and cooperating agency officials
on VRD data relay rescarch in the Nevada and Oregon districts,
week of March 29, 1976.
- a paper (in press) to be given to the Tnternational Seminar on
Opcration of Hydrologic Services which will be held in Ottawa,
Canada in July 1976. The paper is entitled "Use of Earth Satel-
lites for Automation of Hydrologic Data Collection.”

i

RECOMMENDAT 1ONS

It ‘would be useful if the 0CC could provide the WRD with backup DCS
data on magnetic tape for those periods when deta are interrupted by the
problems cited above.

FUNDS EXPENDED

No NASA funds have been expended, This investigation is supported by
USGS funds.

R. W. Paulson
Principal Investigator
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