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15. Abstract

Data Collection Platforms have been installed at sites in remote areas
of Canada for transmittal of water level and other water resources data.
The near real-time data are used for water management purposes. The
system has met all requirements and demonstrates the suitability of
transmitting hydrometric data by satellite. The installation of the
Landsat/GOES DCS downlink at the Prince Albert, Saskatchewan Satellite
Station scheduled for completion in May 1977 is proceeding as planned.




I.  INTRODUCTION

The Water Survey of Canada operates over 2 400 hydro-
metric stations at which water level data are collected. Because
of the isolated locations of many of these stations, it usually
is not economically feasible to telemeter data from the sites by
conventional means. For this reason an experiment was conducted
which involved transmitting data from nine sites by means of
Landsat 1. The technical suitability of the system was demonstrated
and in response to a demand for near real-time data from additional
sites, it was decided to implement a larger network. In this way,
it should be possible to determine the benefits and costs associated
with a larger operational system.

II. TECHNIQUES

Data Collection Platforms have now been installed at
24 sites. An additional 5 DCPs may be installed in 1977. The
sites (Figure 1, Table 1) were selected on the basis of real time
data needs for water management purposes. Water level data are
transmitted from all sites while additional parameters, mainly
meteorological data, are transmitted from some sites.

Water levels are sensed at Water Survey of Canada gauging
stations by a float and pulley or by a servomanometer that senses
the static pressure in a nitrogen purge system. Water level is
usually recorded on a strip chart recorder. At those stations
where DCPs are installed, an analogue to digital shaft position
encoder ﬁthe Stevens Memomark II) is used to encode and store
16 bits (4 BCD digits) of water level data for transmittal by the
DCP.

Precipitation data are obtained using a Fisher and Porter
weighing type precipitation gauge. The gauge can be equipped with
a Telekit for telemetering of data. The gauge is connected to a
serial digital interface designed by Atmospheric Environment
Service, (AES) Department of the Environment. The interface is
known as a Hydrometeorological Automatic Recording and Telemetering
System (HARTS). Air temperature in the HARTS system is sensed by
a platinum resistance bulb thermometer. A precision thermistor
(YSI 44033) connected directly to the DCP is also used in some
other cases. Recently AES relocated one of their two HARTS units
to a meteorological site.

The data transmitted by DCPs are processed by NASA, then
sent to Canada in two ways. The first is by land line to the
Canada Centre for Remote Sensing in Ottawa. The data usually
arrive shortly after each orbit of the spacecraft. At CCRS thc




SMLINMOR OO 00 0 OOt

o0 002 OO © 08 SITWR \vv_

4 bl /
QMY 5 F=——__& \\\
AR, N - ,
! i oW ! : N~
M. \ "v m. I —.. = ~ ﬁ.\
W 03 RV ¥ [ OOre X
N 4 Lsag
.Ewm\. ottt S R\ )
. %ﬂtfw. \ : '
L
2
NOLLYTTVASN! 03S0408d O
G31IViSN1 @
-

SNOILVLS VAVNVD 40 AJAUNS ¥3LIVAM 1V
SWY041Vld NOILI3TI0D Viva

| 3¥N9Id




A
0
00
YA
'S€

€6

ve

096
096
olb
o0t L
o9ttt

oll
obl
098
05l

o9lL
0821
ot0L
052l
0501
0601
olll
ofel
ol

089

009

0821
olél
0001
otdl
o8LL
-80L
ol8

o911l
098

“9NOT

Iy

W VS
150
12
158
105

02
oY
14
£

Wbl
¥4

' 9€
100
145
162
N L4
4}
Sl
9F
91
91
9L
LS
£
185
0l
1BE

o8BS
099
0Ch
09
0c9

o9t
obt
ol
oSt

ol§
099
ol9
ol9
ot9
o6t
o6t
029
oSt
ol¥
o€§

oS
ol9
o9
obt
069
oGS
00§
ol§

AR

e ,z...________‘_____ﬂ

W

1499
bvs9
1259
22S9
1059

vL99
%259
0Le9
1299

L159
evs9
L059
2[S9
LS9
LyS9
v159
2199
L1S9
#0659
2059
99¢9
vs€9
£9€9
0929
2£29
019
LEL9
9219
2019

420

LL
9L
9L

‘62
‘€L

aey
3dag
3dag

120
Aew
ady
Ainp
Ane
120
3120
Linp
Jey

bny
Key
ALnp
3dag
aunp
130
3das
3dag
Jey
uep

G37VLISNI

3ivd

pueiS] 310349 MO|3q J4BALY |Pa3S

e 3soy dadg mo|3q 4BALY MNoeg (82
JOALY suaudg e badiuuim ajet (/2
peoy [eue) 642 SLLW 3° JBALY ue||Lwoew uinos (92
BuLssou) A113d 1e 49AaLY AL134 (G2
0350404d
uosuLqoy dJe7 np 3L3a0s e e aurowng (y2
SLLe4 L13PSeM SA0Qe J4IALY UJABAIS (£2

A9ALY A3UY J4eIU JUBALY AB49 (22

(apow $309 3y3 uL

uoL3eaado uL mou) 33LS 3S3L BMRIIQ 1@ JUBALY ne3pry (12
Ja10e|9 03434 aA0qe eppuoyy junoy jo 3bpry (02
A934) ueLaquR) MOL3Q JBALY urejunow (61

Uinoy 3yl Jeau udALy LT (8L

spied eruLbatp aAoqe aaALy LuueyeN yinos (/1L
3)e7 9J4e0H dAoqe 43ALY Audnquey (9]

Aaepunog |euoLleuJadlul e A3B4) 3|3ieg (61

%934) euemayde] MOL3q J4BALY yolerieyeN (¥l

Y3noy ayjl Jedu 43ALy 00y (€}

LL3NOW 33ny) el 3p juowe ud abnoy (21

(3pow S309) e 4SLSB|Y JO IALINQ I JIALY siouedy "3 (L1
SLLed Jenysny e a3ALY LLLUduny) (01

spidey jLneg sueg e JuBALY Irzuaxdel (6

uokue) J43MCT e u3ALY J0bdagIy (8

9)e7 Lepeuul jJO 331INQ e JBALY uezey (/
A3|bLuM deau udALy 3tzudydew (9

%9949 UOLSSIW Y§ “ON 3S4n0d mous (g

JuLod auojlsbuirydeda] je eodseqeyy et (¢

sptdey uenydnuey 3o J4BALY ASLULM (€

N334 unuaqueqd moiaq }3au) A3uael (2

pues] XL3ION 3A0qe aaALY Aueqiy (1

SNOILVLS JI¥13IWOYAAH 1V (3TTVLISHI

SW4041Y1d NOILI31T0J vivd 40 NOILVI01

1 378yl

R R

e el oo



data are recorded simultaneously on a teletype hard copier and on
magnetic tape. A software data retrieval system sorts the user
platforms, reformats the data into engineering units and stores
individual user files on disk. The user may then access the data
file; u%ua!ly daily, using either a teletype or telex remote
terminal.

The second way that data are received from NASA is by
punched card and uncalibrated computer listings about two weeks
after transmittal by the DCP. These data are delivered to the
Canadian Embassy in Washington, D.C., then carried by diplcmatic
bag to the Department of External Affairs in Ottawa. External
Affairs then mails the data to the user. The cards are run in
computer programs that sort the data and perform the conversion
to engineering units. Data produced in this way are used to
generate statistics on DCP performance, for quality checks and
for archival purposes.

ITI. ACCOMPLISHMENT

DCPs 6511 and 6574 were checked and tested in the
Instrumentation Section, Glaciology Division shop prior to
installation on the Rouge en amont de 1a Chute McNeil and the
Dumoine a 1a sortie du Lac Robinson rivers in the Province of
Quebec. Water level readings from these two key rivers, are used
in the Streamflow Synthesis and Reservoir Regulation (SSARR) of
the Ottawa River watershed.

DCP 6574 is equipped by the Instrumentation Section with
a YS1 temperature sensor, a battery voltage sensor and a small
solar panel. DCP 6511 transmits water level readings only.

The Instrumentation Section also repaired DCPs 6501
and 6522 for installation in the British Columbia and Yukon
Territory District.

DCP 6504 was ccnverted to the GOES mode and installed
on the St. Francis River at Outlet of Glasier Lake * tributary
to the Saint John River for the Atlantic Provinces UListrict. The
Saint John River has been selected for study by the WMO's World
Weather Watch (WWW). The St. Francis River data are also used in
a SSARR model of the Saint John River basin.

DCPs 6527 and 6571 were repaired and shop tested in the
Landsat and GOES mode under contract by Ball Brothers Research
Corporation, Boulder, Colorado. These DCPs will be field tested
from our Bow River b2low Carseland Dam site prior to permanent
installation.



Table 2 is a summary of the data retransmitted for Landsat
cycles 39 to 43 inclusive covering the period December 29, 1976 to
March 28, 1977. During this period 11 476 messages were processed.
The relatively few transmissions are due to fewer DCPs being on the
air during the winter.

The installation of the Landsat/GOES data collection
system downlink at the Prince Albert Satellite Station scheduled
for completion in May 1977 is progressing as planned.

V.  SIGNIFICANT RESULTS

The project continues to demonstrate the feasibility of
transmitting hydrometric data to polar orbiting spacecraft and
using these data operationally. A1l elements of the system are
functioning well.

Platform 6137 is powered by Cipel and Le Carbone Type 321 J
rir-depolarized primary cells., During the winter of 1974-75 the
aumber of transmissions dropped with lower temperatures and ceased
at -20°C. During the winter of 1975-76 the same pattern occurred
except that the platform ceased at slightly lower temperatures,
probably due to the addition of 3, 1.5 V primary cells to the
power supply. The same pattern occurred during the winter of
1976-77 as occurred during the winter of 1975-76. Table 2 in the
previous and this quarterly report shows the daily mean transmissions
during the winters of 1975-76 and 1976-77.

V. PUBLICATIONS

On March 18, 1977, R.A. Halliday presented a paper entitled
"Hydrologic Data Relay by Satellite From Remote Areas" to the
Technical and Scientific Sessions on Water Resources, World Water
Conference, Mar del Plata, Argentina.

On April 22, 1977, 1.A. Reid presented a paper entitled
"Hydrologic Applications of the TIROS-N Argos Data Collection
System" by R.A. Halliday and I.A. Reid to the first Argos users
working group meeting, Washington, D.C.

VI. PROBLEMS

No serious problems during this report period.
VII. DATA QUALITY AND DELIVERY

Same as outlined in the previous quarterly report.
VIII. RECOMMENDATIONS

To continue operating the Landsat DCS system.

~
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