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Regina, Sasgkatchewan,
March 1st; 1965!

Members,
Preirie Provinces
Water Board.

Gentlemen:

You have requested that a Summary be prepared of current streamflow fore-
casting activities in the Prairie Provinces. Yowr request is contained

in the minutes of the Prairie Provinces Water Board meeting which was held
on November 10th, 1964. Minute 30-7 of that meeting reads as follows:

The subject of flow forecasting was discussed briefly,
The Secretary was instructed to write to the members of
the Board requesting for each Province, information as to:

{a) what forecasting is being done and by whom;

(b) purpose of forecasts;

(¢) method and type of forecasts. After receiving
this information, the Secretary is to prepare
a brief report on the matter for distribution

to the Board Membersg'.

In order to colleot background information, the Seeretary sent questionne~
sires to the Board Members. An excellent response was obtained. Some
of the Members provided considerably more information than was requested.

This report is an attempt to swmarize current forecasting activities for
quick reference, In order to preserve the supplementary information re-

ceived, the questionnaires and other material received have been brought
together in an Appendix.

e e <
of b .
2 %4 “ (Mz..///

%
E. F. Durrant,

Engineering Secretary,
Prairie Provinces Water Board.
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STREAMFLOW _FORECASTS
IN THE PRAIRIE PROVINCES

The informatien supplied by the Board Members did not in all cases follow
the outline suggested in the questionnaire. In order to present a useful
reference table, some modification has been made to the submitted material.
If the resder finds the resulting compilation, Table 1 too condensed for
some purposes, it ig suggested that reference be made to Appendix 1 which
contains the original data submitted to the Seoretary.

Both Table 1 and the Appendix are self-explanatory.
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Department Ministére

of Northern Affairs du Nord canadien et
CANADA and National Resources Watar Resources Branch des Rassources nationales Direclion des ressources hydrauliques
£.7. Durrant, 2sq., Ottawa L, February 8, 1965

...zineering Secretary,
Prairies Provinces Water Beard,
61), Motherwell Building,
Regina, Saskatchewan. ot tie] aotie dossier

you! file f votre dossisr 20’.[ -G

Dear Mr. Durrant:

Thank you for your reminder of February 5 requesting completion of the questionnaires
of flov forecasting.

Tre Branch provides, flood warnings and volume and stage forecasts to a limited extent.
These services have been provided on request, as a result of the Branch's lmowledge of
eritical run~off canditions or through the Branch's responsibilities for imternational
Wwatarways.

M The Winnipeg District Office takes part in the work of the Red River Flood Forecasting
' Comrittee and the completed quastiomnaire far this activity is attached as Enclosurs 1.

The "Qalgary District Office of the Branch provides flaw forecasts on four rivers and
stage farecasts on 3. Enclosure 2 is the completad questicnnaire summarizing those
activities. Furthsr exglan.tin of these activities is as follows:

Flood Warnings:

To City of Medlcine Hat

Prediction of stage to T 0,25 feet
Upstream-dcwnstream discharge
Correlation mainly - converted to stage.

Reservoir Operations:

St. Mary River Snow Survey
Bow River Snow Survey
Mainly for irrigation parposes

Navigation:

Athabasca River: Upstream—downstrean stage correlation -
accuracy unknown - farecast given in
barge drafts.

Mackenzie River: Upstream-downstream discharge - convorted
to elevations - 196l accuracy ranged
from 0.01 to over 1.0 foot,

¥ T 2



“2a

Genaral Run-off Conditions:

Cypress Hills Snow Survey: quantitative indications only
-ns definite run-ff predicted.
St. Mary River: » + 20%.

Yours sincerely,

\-. ™, ’.".."'.f /,

. \' ’,.'*;\).’ "’ / 4;; ;’,.
R.H. Clark,
Chief Hydraulic Engineer

Encl.
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FLOW FORECASTIKG

(Please fill in blanks or indicate appropriate answer)

Pl FLOOD FOhsCASTING COMMITTEL

(3]

Noie L omencys

{e} Tiver = Red

™voe of forecast: (stage X : volune : discharge L 4y

Purnoze of forezasht:

{a) Tor issuinz flood warnings

{v} For planning short-term reservoir operation
(two weeks or less)

{¢) For planning long-ierx reservoir operation
(more than two weeks)

(d) Other {please specify)

0O O g@Q

lethod of Forgeasting (indicate reliatdlity of forecast by using the
appropriate number from Part 5):

(a) Upstream-downstrean stage correlation

(b) Mudtinle correlation of discharge with procipitation
and antecedent conaitions

(¢) A combination of {(a} and (b)
{d) Corrglation of discharze with snow surveys

(o) Upstreaz-downstream stage ralationships established
by inflow-outflow routing

(£) Other (please specify)

0O o oo g0

Reliability of foreccasts:
(1)

(14) X 20% to X 50%
(1i31) Not known
{(iv) Other (please specify)

-
-

Forecasting vrocedures esently under stu ut not
veb operational :

(Please describe briefly)

(Reliability
Not Known)

/,



Lo

FLOW TFORECASTING

e AT FESL

(Please fill in blanks or indicate appropriate answer)

Name of agency: Iater Rescurces Branch
Munber o? each
Tyoe of foraeast: {stace 3 volume 4

Purpose of foracast:

(a) For isswing flood warnings

(b) For planning short-term reservoir oporatica
(two weeks or less)

(¢) For planning long-term reservoir operatian
(more than two weeks)

(d) Gtner (pleass specify) Favigation

3 dischargze )

Gereral run-off conditions to ke expected on

International strears.

kisthod of Forceasting (indicate rcliabllity of foracast
appropriate number from Part 5):

(a) Upstream~downstreanm stage correlation

g2

]

a2

a2

. 2
by using the

02 0.5 feet

(b) idtiple correlation of discharge with precipitation a

and antececdent conditions
(c) &4 combination of (8) and (b)

(d) Correlation of discharge with siow surveys

(e) Upstream—downstream stage relationships estatlished

by infiow-outflow routing
(£) Other (please specify)

O o o

Reliability of forecasts:

(1) X 20% or less

(11) X 208 to * 508
(iii) Not known
{iv) Other (please specify)

6. Forecasting procedures presently under study but not

yet_operational

(Pleasa describe briefly)  None.
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DEPARTMENT WATER RESOURCES

FILE MNo.

TYTERRACE BUILDING
EDOMONTON, ALBERTA.

January 11, 1965,

Mr. E+ F. Durrant
Engineering Secretary

Prairie Provinces Water Board
614 Motherwell Building
Regina, Saskatchewan,

Dear Mr., Durrant:

Your letter of Jamuary fourth with questionnaires regarding flow
forecasting nas been received,

The feeling here is that flow conditicns in the Saskatchewan River,
as revealed in tlie hydrometric records, indicate a reasonably satia-
factory condition. In order to improve flow conditions we now need
upstream storage dams that we can operate to take care of the
unpredictable irrigation demanda.

You will appreciate that, although Calgary Power Ltd. upstream storage
dams are highly beneficial in ironing out the flow, there is a definite
linit to tne dewmands we can make on them. Neither of the senior
governmente contributed to the cost of these reservolrs.

The St. Mary and Waterton dams helped to iron out the 1964 Waterton
flood but when full development of the St. Mary and Milk Rivers
Development is reached these reservoirs will be primarily for
irrigation.

Our present arrangementes for flow regulation call for watermastering

at times when flow 1s too high or too low. A4s you xnow, the Departuent
of Northern Affairs carry on an active and valuable snow 8uUrvey program,
they also broadcast warnings of high water and alert the downstream
interests Yo rising river stages. In recent years the meimorologiocal



Mr. E. F. Durrant January 11, 1969.

people keep us advised of any extraordinary preeipltation and this, too,
is a valuable service. In addition, our lydrology Division keep in touch
with the overall picture. All of these agencies combined have produced
reasonably satisfactory resulta.

Tne creation of upstream siorage in Alberta, that we can operate to
counteract the unpredictavie demwands of irrigution, is absolutely
essential. When we have tnis upsiream osltorage we can think seriously
about flow forecasting end regulaticn.

duch of the oredit for the excellent flow c¢onditions being maintained

in the North and South Saskaichewan Rivers during the winter should go

to a mewmber of our staff, hr. J. L. Heid. Hecause of nis experience

and knowledge and consiant liaison with Calgary Power Limited, he has
combined all the various components tnat go into flow forecasting to
produce very valuacle results to everyone concerned. For many years he has
labored with the problems associated with opermting hydro plants in winter
and is oow an authoriiy on ice wmovemernis and measures to mitigate the
effects of the complex forces involved in icing.

I would suggeat that copies of this letter be forwarded to the other
members of the Board.

Yours truly,
' ~//V/‘L e . -{//""F
-~2. L. Grindley

Direetor of Water Resources.

c.ce — R. E. Builey

J» L. Reid
A, Go. Undernill
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DEPARTMENT WATER RESOURCES

Zaar FILE No. Gen. 52

TERRACE BUILDING
EDMONTON, ALBERTA.

January 26, 1965.

¥r. E. F. Durrant

Engineering Secretary

Prairie Provinces Water Board
Motherwell Building

Regina, Saskatchewan.

Dear Mr. Durrant:

Re: Flow Forecasting

Attached are three forms ¢f your Questionnaire which have been
filled out, and an explanatory memorandum from Mr. Underhill in

this oconnection.

//’::’ i;tL o e (éJéZJI

. L. Grindley / ™

Att'd Director of Water Resources.



MEMORANDUM Oun Fii NO
Youn fiLt NO
fFaom  Aasre Unmoenill, P, Biute,

To

Gionbrich higrinecr, dater Hesources

Mr. .. Grinaley, Diregtor Datt  January 22, LUGY,

dotar Uesources O lee,

Terrace g laingg,

mimonalen, Alberctn,

Hes Flow Forecnatl - F.P W.i. furms

i bnve digcussed Lhis problem with Mr. iWfluy. He hao re-
coaved simtlar Corng rom Xr.e H.H, Clack und 80 he wili be sup-
miLting these to e Dureant. it would ueca, Lherelore, the
oty other Pury which vould be submitted would pe on (&) our
uown snow and forecant surveyos made by the Edmonton office or
(L) e forecasts made by private vrganizations i.e. Calaury
Power,

du nut think Lhal Lhese 'orms were intendes Lo Lake
inlo nueount resecvelrs oorration bul ralher woetner any method
of foreensting the 'ows into Lbhe revervoir was underlLaken. Also
slictaer gny Pforecastirng wan done on our rivers during olzh Ciows
Yo 1'oud protection,

Tne only work that I would suggest that we should gubmit
1y '
(n) Cnigary Power which ncilually can be very simply i lll"d

gnowithoul any fuetper information from the Power company. i.e,ihey

une diow sulveys ewe Lo orecast tne amount of runoff which will
come: imto their peservoirs. This is all 1 can see that goulg ve

_included tierc.

(L) Phe snow surveys ehe whicn He bLeeprose underiakes in
the area oorth of Kamunton, i.¢c. Paddle river could be includen,
it Lhey are slill operawed i.e. snow purveys used for stage est-
imation uainb a correlation of diacharge with snow surveys.

While Calgary Power might nave estimated their rcliahility

1 would hesitate to include on the sheat so I would prOposu to
Jeave thia blank,

tram 2



h‘

N

v

Tnere muy be viher Flow Jorveastng shations or RIS TR TS T I
Those opeprabed Oy Llhe Federar Sinter Regourees will be rojurteg uy
Loem 53¢ Lhial we need 0nly Lo reporlt the ones Operaled privately op
h_\/ Mirse i yen,

I have Lilled in tiree ol these Porag whicl could oo Liyg-
mitted Lo the PuPW.3, [y triey are suvsitted n nole whould be jp-
Cluund stating Lnat Lhe 'low t‘orocus;lw: annae uy the reders) dihor
Hesuurees 11 Alberen witl e submittaed by tiem. Vhey ol course
hnve Lhe 5t dary liver soow survey, thic dow River survey, Iiouw
fiver survey ang the Cyprevsy Hills aurveys sge operating In Aloerta,

1 hope thig meety Lheir requirements, Phe remuining Yormg
are abttached heretn,

‘Z & 6-'-/4")"({ T
[ 4 tmnﬁmrﬁ_m_—

Pletrict Enginecr.

AGUG g

ene.



1.

2.

3.

FLOW FORECASTING

(Please fill in blanks or indicate appropriate answer)

Name of agency: __ Ca:gary Power Co, Ltd,

(=s) River - Bow

Type of forecast: (stage _ : __wolume 3  discharge

X :)
Purposs of forecast:

(a) For issuing flood warnings

(b} For planning short~-term reservoir operation
(two weeks or less)

(¢) For planning long-term reservoir operation
(more than two weeks)

(a) Other (please specify)

L. Mothod of Forscasting (indicate reliatdlity of forecast by using the

5

appropriate number from Part §):
(a) Upstream-downstream stage correlation

(b) Multiple correlation of discharge with precipitatica
and antecedent conditions

(¢) A combination of (a) and (b)
(d) Correlation of discharge with snow surveys

(o) Upstream-downstream stage relationships established
by inflow-outflow rout.ing

(£} Other (please specify)

Rellability of forecasts:
(1) < 20% or less
(14) X 207 to 2 5K

(111) Not mown
(4v) Other (please specify)

6. Forecasting procedures rresently under study but not

Yet operational
(Fleass describe triefly)

BO QO

0 -



FLOW FORFECASTING

(Please fill in blanks or indicate appropriate answer)

1. Name of agency: Alberta Goverpment, Water Resources Branch

1, {a) Rlver - Paddle

2, Type of forecast: (stage «~ ¢ wolume  ;  discharge ;)

3. Purpose of forecast:
(a) For issuing flood warnings

{b) For planning short-~term reservoir operaticn
{two weeks or less)

(¢) For planning long-term reservoir operation
more than two weeks)

(d) Other (please specify)_ _ General office use

O 0O ga

4e Method of Forscasting (indicate reliakllity of foracast by using the
appropriate number from Part 5):

(a) - Upstream-downstrean stage correlation

(b) Multiple correlation of discharge with precipitaticn
and antecedent conditions

(¢} A combination of (&) and (b)
(d) Correlation of discharge with snow surveys

(e) Upstream-downstream stage relationships estahlished
by inflow-outflow routing

(f£) Other (please spacify)

OO ®0 OO

5. Reliability of forecasts: °
(1) I 20% or less
(44) * 208 to 2 s

{(141) Not known
(iv) Other (please specify)

6. Forecasting procedures presently under study tut not
yet operatiocnal

(Please describe briefly)




L.
1.
2.

3.

be

Se

6.

FLOW FORECASTING

(Flease fill in blanks or indlcate appropriate answer)

. Name of agency: Emstern Rockies Watershed Resenrch Group

{a} River - Marmot Creek { ¥xperimentai Watarshud )
Type of forecast: (stage : yolume -3 dis

23;295§ of forecast:
(a) For issuing flood warnings

{b) For planning short-term reservolr operatica
(two weeks or less)

{¢) For planning long-~term reservoir operation
" (more than two weeks)

(d) Other (please specify)

Research

>

& 0O OO

Method of Forecasting (indicate reliabdlity of foracast by using the

appropriate number from Part 5):
{a) Upstream-downstream stage correlation

(b) Multiple correlation of discharge with precipdtation
and antecedent conditions

(¢) A combination of {a) and (b)
(d) Correlation of discharge with snow surveys

(e) Upstream-downstream stage relationships estabilished
by inflow-outflow routing

(£f) Other (please specify)

Reliability of forecasts: o
(1) 2 20% or less
(i) * 203 to * 508
(434) Not knowm
(iv) Other {(please specify)

Forecasting procedures presently under study but not
vet, operational

(Please describe briefly)

O o0 gO
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R SISTRY,

onuinc}e\ of

CLHTRA

SASKATCHEWAN WATER RESQURCES COMMISSION

L g
WATER RIGHTS BRANCH

REGINA Your file: 204-6=_
1ith Floor REFER TO PiLE
SPC Building 35051 Q

January 15, 1965,

Mr. E. F. Durrant,

Engireering Secretary,

Prairie Provinces Water Beard,
c/o P.F.R.A.,

Motherwell Building,

Regina, Saskatchewan.

Dear Mr. Durrant:

Re: Flow Forecasting
Attached herewith are two copies of three tables indicating
details of flow forecaslting currently being underiaken by the
Investigation and Planning Branch of 5.W.F.C. This tabulation was
used in lieu of the guestionnaire form attached teo your letter of
L, January 1965. I understand Roy Hodgers discussed this change with
you.

Enclosed also are four reports by R. R. Rodgers on flow forecasting
techniques entitled:

1, Preliminary Report: A Study of Time of Water Travel on the
Saskatchewan Rivers and Tributaries dated January, 1964,

2. Preliminary Report on River Flow Forecasting ~ North
Saskatchewan Hiver dated January, 1964,

3, Forecasting Winter Water Supply on the North and South
Sasxatchewan Hivers revised to July, 196i.

Ls Spring and Summer Water Supply Forecasts for the North
and South Saskatchewan Rivers dated October, 1964.

These reports have not yet been submitted to the Water Resources
Commission for approval and are not intended to indicate procedures
now in effect, However, they may serve as an indication of the



¥r, s F. Durrant January 15, 1965,

general type of flow forecasting propesed by the Investigation and
Planning Branch of S.W.R.G. and to emphasize the need for Interprovinecial
planning of flow forecasting.

Copies aof the Flow Forecasting questionnaire are expscted from
S5.P.C. and will be forwarded to you on receipt.

Yours sincerely,

\_ J“.‘, S \« :f ”‘J\“:J" i
'y

Bert Boyson,

Director,

BB/eft
Encl,

CaCe for: J. Wa MacNeill
S. R. Blackwell



l.
1,
2o

3.

be

FLOW FORECASTING

(Please fill in blanks or indicate appropriate answer)

Nare of agency: Saskatchewan Power Corporation
{e) River ~ Seskatchewen
Type of forecast: (stage H volume : schar, e‘/
Purpose of forecast:
(a) For issuing flood warnings @
{b) For planning short~term reservoir operation el
(two weeks or less) .
(e} For planning long-term reservoir operation 0
(more than two weeks)
(d) Other (please specify) Day-to-day forecasta are Ll

used to plan system load dispatching in regards
to Squaw Rapids Hydro-Electric Station .

Method of Forocasting (indicate reliatdlity of foracast by using the

(a)
(b)

(e)
(a)
(e)

(£)

appropriate number from Part §):
Upstream—downstream stage correlation

Multiple correlation of discharge with precipdtation
and antecedent conditions

A combination of {a) and {(b)
Correlation of discharge with mow surveys

Upstream-downstream stage relationships established
by inflow-outflow routing

Other (please specify) Pleass find attached
sheet, .

(QDC]CI 0g

Se

Reldiability of forecasts:

(1)

(11)
(1i1)
{iv)

208 op-less-

207 to X 5/
Not known
Other (please specify)

bo Forecasting procedures presently under study but not

yet operational

(Please describe briefly) None




4. () Melhod of Forecasting Used is as Follows:

Gauge height readings are received from the fallowing stations:
Red Deer, Calgary, Lethbridge, Bindloss, Medicine Hat, Edmonton,
Saskatoon, St. louis, and Prince Albert,

The only stations used for forecasting are Medicine Hat, Bindloss,
and Edmonton,

The gauge heights received from the three above stations are
corrected and converted to discharge in CFS. taking flow lag to
Squaw Rapids. The flows from Bindloss, Medicine Hat, and Edmonton
are added together to give the forecast flow at Squaw Rapide some
days later which is an approximate 10 day forecast.

The sum of flows at Prince Albert and St. Louis are used as
the flow which will reach the Squaw Rapids Hydro-Electric Station
with two days lag period.

fleliability of forecasts from Bindloss, Medicine Hat, and
Edmonton to actual flows has been approximately *20%,
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FPLANRMING QIVISON

~

DEPARTMENT OF ADBRICULTURE ANO CONSEAVATION

WATER CONTROL AMO CONSERVYATION BRANCH
LEBISLATIVE BUK DING Your FilBhZOh—G .
WINNIPEG 1 !E!I Fé le No, 8.2

January 13, 1965.

Mr. E. F. Durrant,
Engineering Secretary,
Prairie Provinces Watsr Board,
614 Motherwell Building,
Regina, Saskatchewan.

Dear Mr, Durrant:

Your letter of Janusry 4, 1965 to Mr. Griffiths has been
referred to me for direct action and reply. The attached questionnaires
have been completed with regard to flow forecasting in Manitoba. I
have taken the ‘liverty of adding an item 1 (a) to indicate the river
concerned since the type, purpose and method of forecast varies from
river to river,

Yours very truly,

| WM

VMA/ms N. MUDKY, P. Eng
Encl. Chiaf, Plﬁmning Divisim.



FLOW FORECASTING

(Please fill in blanks or indicate appropriate answer)

1. Name of agency: kFater Control and Conservation Branch

1, {(a) River - Winnipeg
2., Type of forecast: (stage X : yolume : scharge

3. pPurpose of forecast: :
(a) For issuing flood warnings to recreational interests

{b) For planning short-term reservoir operation
(two woeks or less)

0

(¢) For planning long-term reservoir operation O
(more than two weeks)

a

(d) Other (please specify)

b« Mothod of Forecasting (indicate relisbility of forecast by using the
appropriate numbor from Part 5)1

(a) Upstream-downstream stage correlation

(b) Multiple correlation of discharge with precipitatica
and antecedent conditions

(c) A combination of {a) and (b)
(d) Correlation of discharge with snow surveys

(e) Upstream-downstream stage relationships established
by inflow-outflow routing

(£) Other (please specify)

O g o0 g

5. Reliability of forecasts:

(1) X 20% or less X

(11) ¥ 208 to 2 5%
(341) Not lmown
(iv) Other {(please specify)

6. Forecasting procedures presently under study but not
yet operational

(Please describe Wriefly)




FLOW FORECASTING

(Please £i11 in blanks or indicate appropriate answer)

P

1. Nome of agency: __ Water Control and Conservation Branch

1. (a) River - Assiniboins
2. Type of forecasi: (stage X volums X ¢ dischar

3. Puxrpose of forecasts ,

(a) For issuing flood warnings &

(n) For planning short-term reservoir operatica
{two weeks or less)

{¢) For planning long-term reservoir operation g
(more than two weeks)

(d) Other (please specify)_operation of Bivers 0

Beservoir to dnsure a mindmum flow of 100 ¢, £,5,
§t B]:aﬂgon v

L+ Method of Forecasting (indicate reliability of forecast by using the
appropriate number from Part 5)i

(a) Upstream-downstream stage correlation

(b) Multiple correlation of discharge with precipitaticn
- and antecedent conditions

(¢} A combination of {a)} and (b)
(d) Correlation of discharze with swow surveys

(e) Upstream-downstream stage relationships estahlished
by inflow-outflow routing

(£f) Other (please specify)

1= W2

OB o=

5. Reliability of forecasts:
- (1) 2 20% or less
(41) 2 20% to I 50% X
(114) Not known
(iv) Other (please specify)

6. TForecastin cedures presently under study but not
et operational

~ {Please describe briefly)

X



et W 1) PURLUASTING

(Please £411 in blanks op indicate appropriste answer)

-

1. Name of apency: —mm:&md_nmﬂgmmmh

1. {(a)} River - Red

2, Iype of forocast: {stage X : yolume X ; discharge X D)

3+ Purpose of forecast;

(a) For issuing flood warnings @
(b) For planning short-term reservoir operation 0O
a

a

(two weeks or less

(c) For planning long-term reservoir operation
(more than two weeks)

(4) Other (please 8mdﬁ)4mwmm
' flov at Winpipeg re adequacy of dillution of
treatwent plant effluent .

be Method of Forecastin (indicate reliabllity of forecast by using the
_"—“-———___—_—-g
appropriate number from Part 5):

(a) Upstreamdownstream stage correlation ']
0]

(b) Multiple correlation of discharge witn precipditation
and antecedent conditions

(¢} A combination of (a) and (b)
{d)} Correlation of discharge with sow surveys O

(e) Upstream-downstrean 8tage relationships establisheq
by inflow-outflow routing

(f) Other (please specify) O

E

=

5¢ Rellability of forecasts:

(1) 2 20% or less

(41) 2200 to 2508 X
(441) Not Jmown
(iv) Other {please spacify)

6. Forecasting procedures Eresently under study but not
Jet operational .

(Please describe briefly)




A -  FLOW FORECASTING

(Flease fi11 in blanks or indicate appropriate answar)

1. Neme of agency: _ Manitobs Hydro

1. (a) River - Saskatchewan River
spring
2, Type of forecast: (stage t _wolums X 3 o

3. Buarpose of forecast: .
{a) For issuing flood warnings

{b) For planning short~-term reservoir operation
(two woeks or less)

(¢) Fer planning long-term reservoir operaticn
(more than two weeks)

(d) Other (please spacify)

0 W g0n

L. Mothod of Forecasting (indicate reliakdlity of forecast by using the
appropriate number from Part 5):

(a) Upstream-downstream stage correlation

(b) Multiple correlation of discharge with precipdtation
and antecedent conditions

{(c) A combination of {a) and (b)
{d) Correlation of discharge with snow surveys

{e) Upstream-downstream stage relationships estahlished
by inflow-outf{low routing

(£) Other (please speclfy)

= O

O o e

5. Reliability of forecasts:

(1) = 2% or less

(14) 2208 to 2506 X
(i141) Not known
(iv) Other (please spacify)

6. Forecasting procedures prasen under study at not
Yet _operational

(Please describe briefly) The method is not yet operational. It
{ above basis with




FLOW FORECASTING

o (Flease 111 in blanks o indicate appropriate answer)

1. Nama of agency: ' Manitoba Hvdro

1. {a) River - Saskatchewan River
' spring
2. Iype of forecast: _(stage i _volume X ; discharse
3. 36 of foraecast: ,
(a} For issuing flood warnings a
(b) For planning ghort~term reservolr operation 0
{(two woeks or lesa) .
(e) For Planning long-term reservoir operation 3
(more than two weeks)
(d) Other (please spacify) Q

4se Method of Forecasting (indicate reliabllity of forecast by uaing the
appropriate numbor from Part 5):

{a) Upstream-downstrean stage correlation O
3

(b) Madtiple corralation of discharge with Precipitation
and antecedent conditions

(¢) A combination of (a) and (b)
(d) Correlation of diecharge with snow surveys

a
K

(o) Upstrean-downstriean stage relationships eatablished
by inflow-outflow routing a
a

(f) Other (please specify)

5+ Reldability of fore sts: ¢

(1) 2 20% or less

(11) * 20¢ to * 508
(141) Not known
(iv) Other (please specify)

S. Foreeasting procedures Irasently under study bt not
Yet_operational

(Please describe triefly)  The method is not yet operational, It
: 3 Wi Re_Inade on £ > bg

)



FLOW FORECASTING

(Flease fill in hlanks or indicate appropriate answer)

Pt

1. Name of agency: Manitoba Hydro in co-operation with Lake of the Woods Control
Beard and Ontario Hydro.

1. {a) River - Winnipeg River

2. Type of forecast: : (stage _ :  volums X 3 8 e X
3. Ruwrpose of forecast:
(a) For issuing flood wamings g
.{b} For planning short-term reservoir operatica diecharge
(two weeks or less) o
(c) For planning long-term reservoir operation @ volume
(more than two weaks)
(d) Other (please specify) . 0

L]

4+ Method of Foracasting (indicate relialllity of forecast by uming the
appropriate numbor from Part 5):

(a) Upstream—downstream stage correlation 0O
(b) Multiple correlation of discharge with precipitation [ swmer and

and antecedent canditions fall runoff
{(¢) A combination of (f) and (b) QO

' VYo Lume

{d} Correlation of gisckexge with smiow surveys B spring runoff
(o) Upstream-downsiream stage relationships estatilished

by inflow-outflow routing a
(£} Other (please specify) . ol

5. Reliability of forecasts:
(1) % 20% or lesa
(11) 2 205 to X 50% X

(111) Not known
(iv) Other (please specify)

6. Forecastin cedures pressn uder stu t not
yvet operational

(Please describe btriefly)




