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I.I.	 Supplementary	 Notes

Pre p ared	 b y	 I	 A.	 Reid	 and	 R.A.	 Halliday

I.S.	 Ah;t ra: t

Data	 Collection	 Platforms	 have been	 installed at 20 sites	 in	 remote areas
of Canada for transmittal 	 of water level	 and other water resource data.
The	 imp lementation of the Alaska 	 Receive Site in December,	 1975 has
increased	 the value of the system substantially.	 The near real-time data
are used for water mana gement pur poses.	 The system has met all	 requirements
and	 the	 suitability of satellite	 retransmission	 has been	 demonstrated.



Introduction

The dater Survey of Canada operates over 2,400 hydrometric
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 con-
ventional means. For this reason an experiment was conducted
which involved transmittin g 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 nossible to determine the benefits and costs associated

with a larger operational system.

II.	 Techniques

Data Collection Platforms have now been installed at 20
sites includin g Princi pal Investigator A.C.D. Terroux, Platform 6210
at the Quebec Denartment of Natural Resources gauginq station on the
P.iviere Dumoine a la sortie du lac Dumoine, a tributary to the Ottawa
River.	 An additional 7 DCPs will be installed in 1976. 	 The sites
(Fi g ure 1, Table 1) were selected on the basis of real time data
needs for water mana gement purposes. Water level data are transmitted

from all sites while additional narameters, mainly meteorological
data, are transmitted from some sites.

Water levels are sensed at Mater Survey of Canada gauging
stations by a float and p ulley or by servomanometer that sense the
static pressure in a nitro g en nurse system. Water level is usually
recorded on a strip chart recorder. At those stations where DCPs
are installed, an analoque to digital shaft position encoder (the
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
t. , einhinq type precipitation qauge. The gauge can be equipped with
3 Telekit for telemeterinq of data. The gauge is connected to a
serial di g ital 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
p latinum resistance bulb thermo;ieter. A precision thermistor
(YSI 44033) is also used in some other cases.

The data transmitted by DCPs are prozessed by NASA, then
sent to Canada in tv: c ^,a y s.	 The first is b y land line to the
Canada Centre for Remote Sensin g in Ottawa. The data usually
arrives shortly after each orbit of the spacecraft. At CCP,S the
data are recorded simultaneousl y on a teletype hard copier and on
mag netic ta pe. A software data retrieval s ystem sorts the user
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platforms, reformats the data into engineering units and stores
individual user files on disk. The user may then access his
data file, usually 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 Washin g ton, D.C., then carried by diplomatic
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

qenerate statistics on DCP performance, for quality checks and
for archival purposes.

III. Accomplishments

Platform 6210 was installed at the Ou6bec Department of
Natural Resources gauging station on the Riviere Dumoine a la
sortie du lac Dumoine on March 25, 1976. Water level and temper-
ature using a YSI thermistor are being sensed. The readings were
used in a Streamflow Synthesis and Reservoir Regulation (SSARR)

of the Ottawa River. The model was used for water level forecast-
ing and river managemAnt by several agencies during the high flow
period which ended June 30, 1976. During the period about 7
discrete water level readings were received daily from at least

3 daily orbits. The relatively low number of readings could be
due to the dense coniferous canopy at the site. One 12-in(h
diameter white pine was cut at the time of installation to )pen
up the dense tree cover. The DCP will be removed in July, 1476.

Table 2 is a summary of the data retransmitted for
Landsat 2 cycles 24 to 2.8 covering a period from April 4 to

July 2, 1976. Durina this period slightly over 18,000 messages
were processed. Table 3 summarizes the results of messages
receiotd ,^* Fairbanks, Alaska, Goldstone, California and
Greenbelt, h"arylana. The implementation of the Alaska receive
site increases the value of the Landsat experiments significantly,
especially for sites in the northern and northwestern areas
of Canada.

A pro p osal for installation of Landsat and GOES DCS
receive capability at the Prince Albert Satellite Station has
been given approval in principle. A contract for the work
should be signed durin g the next reporting period.

IV. Significant Results

The project continues to demonstrate the feasibility
of transmitting hydrometric data to polar oribiting spacecraft
and using these data on a quasi-operational basis.



- 5 -

-

i

a
L U
a ^

v_ E a
LN r- f^	 _	 _	 _

(71 N r- O LO U) CT (T (T r- t0 O	 Q	 M N 1- r	 Ql C +^ L
I

Z
ro A	 Q	 V	 ^ OCT CO t\r•) N N	 t0 ct r-LO CO	 r-NMNM 7

a 4J t0MtoLn(bOC-I00	 N	 CT V Co ^C\	 M Irt	 w O >> N U
ro L p ..	 .	 ..	 . r (0 U
N ro H- r- N	 r- r•- N	 co O

r ro E
C to -0	 a
ro a E ^

D -j E • r
r^

v
^ c ro

rn In c E •r >
N r M r - OI V r tD ko t-0	 t:t M tp LoC\J	 - r-- r- — r E
N a >, r	 r--	 r c	 E-

L r- r a
N o 0 E S E

E ro S-
0)  +)

J G7 L X MCOLnVcTr-	 r- U)tDmV V CD	 Cl) r- k.0r-	 ) _cL
N O ro •--•	 N M r- r- U) M r M	 r r N N r-	 r- •EF- a

7 ^ sV) O +-j	 ao a 3 s
4 r	 4-) 4-J

U ro U
>>+-^ Co CJU)OCCI^r- M	 M	 r N-ZT 00N	 MtDNLn > a >;
U ro N N N	 —MMM	 N I r-	 r- r	 I L r ro

J a 4-
C r C L a

a 4-	 In r	 r.
Q 7 n f-tt OOONNO	 m	 r- t0N	 M 	 r Un > ^1

a 0 N CV M r r-ZT M I N I r 1 r-	 1	 r
CJ I r•	 C) U	 4-

u C a i. O
W Q >• 110 N ro
G. Q tD CO ^r O, C fr-,	 CO C"j M	 l0 •-	 •- r CO r- -zl- O N S-
-,_: O L 7 N •- N	 r- V M	 I	 r I r .-	 r-	 r (T a ra
F- a E u Cl-

CD a'r ro a
w v c ro
^- N C
H C_7 In CO U l) Co NOM	 N	 r-	 OM	 Qj r-K:I, O O+-+ L
^--r O G N r- N r- r I M	 I	 I	 r- r r-	 I	 r	 I	 1 O Or > N C w
to to r
- In	 C) O 4
Q r U G-04-

E a a v Oc Ln 00 CJ r- M	 C` 1	 N	 O	 N	 -:1- t0	 O
^--- N L u N r N r r	 I M	 I	 I	 r r-	 I	 I	 1	 1	 I	 I N to
W C	 C lD C Ti

ro N O O aL C E -r C
l.r_ O >, L	 vl S-
C) O N >

C 1n C 4- • - +J
> ro N p +-)	 L

a r E ra rn a
t. E Z7 i .-- C .

to U O CV tO IBC C^CV OM ct ICrNV f\N -Zr Nr-C\1 C-N
+

a r0	 1
:. > C 4^ 4-- C:NMI )r-MtDLf)CnIDOCDC)0rr-NV^ V f- iT7

r- ro C N •••---	 -NNNMM(nU)U)LOU) U)U)U)U)U)U)U) a 4^
Cn •r i ra t0 t0 t0 t0 t0 t0 t0 t0 l0 t0 1.0 t0 tL l0 t0 t0 to t0 I'D tD t0 4-1

ro F-- G r- 04- O
M	 U a = O V

1

r



tD
r.

Y
J

Ob-3

w_

7

M
WJd
F-

coN
W

1
U
Y
U
Cr
Z

N

S^
Ln
O_
Q
J

C)
Cc
U-

M
w

WU
W

V:
W

N
1/)
W

ro G

N r

ro
al	 rpc v
U

U	 31	 a,
C

C G

ro ro NN
i
ro ro O
C. Li U

1	 I

^ 4 L^

ro

Ci C
ro

i

ro

Y

G1

C
C)
a,
S-
C-0

1

- 6 -

„

I

a)

a)
i
U MM W cf QI M LDLDrN -r M Ln r V W^ Ln
N cOLDr LOLnmr^ r-r^ CO LnNC , r Mm Oo	 N
M

r r	 r r	 r r	 r

Or	 CO -;T	 W W Wr U)LnMC Mr o
ro OOC) Ln LDV CD 1,0 	 Or Ln W NLD
+-1 r r r- C V	 r r N	 N r	 r N r	 r
O

N4--1
f- MM Wv W OLnC COW C — CDr- r- cmCJr^
LD	 LD Ln U)r r LD	 NLD LnQN

O ro

al

C)
U M I'D N (nC^NN r— r Mr LDrO W MMrC's
a) C) N v Ln Ln r Ln N Ln r U) r	 MLn t7 NrrM

Qf

N
a,

ro
N
n CLGC)'qt cf C C)OV f,-C)NC)Lnc)r-LnNU
a) r V W M	 t- f- cf	 LC)	 CD M LO r LD r N

a,
i-1
aJ CY r- LD CY, r— -,T W r- N r— M (7) r, LL IO V r" V N
i U)CD UIC)MC-LDLDrrC)NV NMLn0)rLO
U r	 r n ":T	 r M U-)	 L f) r r N M r	 N
N

ro nLn MOV r^ W CO U)Q - cf Ln LD M — C)O M C)
N ♦) Nr-^ V In	 rMrr-	 M r- ^ W lD	 NCT
CI Ln r N CT LD	 Ln	 M r	 r	 N
U
ro
N
N
aJ

CT CN N CV Wr- V COO r`Q,LO G r^	 W CV CD f--
+J ^^
ro

cVr r-N (NJ N r- V	 MLn N LnN
r	 rr.--	 r	 rr

C) Q; U)N C)CJ CN 1 kL^G.-`G Mr f^ M W L` J V Vr--W
> Ci N l^. C N	 r L n C , j r a. r	 M k D CT i C T r r L)

•r
C)

^ r r r
U
aJ
CYQ

CD 	 O) C,v W WN -7 C)c7 NMef Nnv CV v
rc1 Mr	 r Kt LD	 V M	 MW Cif— (7)rM

I
^--M	 r MM	 Ct	 rN	 N

CV r- r- C CNOM C! LDNV r^LV cYr Nr^cV
W	 CI LNM Ln	 M LL Ln U) ID O C` O r r ct p ct r\►-•	 r r r r N N N M M M Ln U) Ln Ln Ul U) U) Ln U)
CL	 LD LD LD LO LD In ko L[) LO LD LD LO LD LD LD L..) LD LD LO

I



7_

' 	 1

All elements of the system are functioning well.

V. Publications

lPreliminary Results Usin g GOES Data Collection System by
I.A. Reid, A.C.D. Terroux and R.A. Halliday; Prepared for Data Collection

Systems Users Conference on 16 June, 1976, Washin g ton, D.C.

Hydrometric Field Procedures - dater Survey of Canada by
R.A. Halliday; Pre pared for World Meteorological Or g anization, Inter-
national Seminar on Organization and Operation of Hydrologic Services,

July 15-16, 1976,	 Ottawa, Canada.	 (This paper contains only a few

paragraphs describing satellite data collection systems.)

Mr. E.F. Chapman, one of the Co-Investigators gave an informal
lc-ture to Survevs, Geonraphy and Computer technolo gy students from
Mcur,t Royal Collene and the Southern Alberta Institute of Technology
at 't.laary, Alberta.

Mr. K.F. Davies, Area Ennineer, District of Mackenzie, North-
we;t Territories g ave an informal talk to the Ad Hoc Task Force of

the Mackenzie Basin Inter qovernmental Liaison Committee at Calgary,
Alberta.

Abstracts of the above two talks were not prepared.

VI. Problems

At the moment four Ball Brothers Research Platforms,
r-501, 6522, 6527, t.nd 6571 are not transmittinn due to unknovx
malfunctions. Ste ps are bein g made to net the platforms functioning

for installation later this summer. Three Platforms, 6511, 6524,

and 6544 are ex pected to he installed in the immediate future.

VII. Data Oualit y and Delivery

No change from Previous report dated April 1976.

VIII. Recommendations

lon e at this time.

IX. Conclusions

Same as in p revious re port dated A p ril, 1976.
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