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INTRODUCTION

During fali 1968 experimental forecasts of the intensity of

nocturnal xuigration were niade at Canadian Forces Base Cold Lake,

Alberta (Blokpoel, in press)~~ Since they were considered sufficiently

accurate for flight planning, they were continued on a routine basis

in fail 1969 and used at brief ings for night flying~

This report dcscribes the preparation and accuracy of these

routine forecasts and discusses their usefulness.

METHODS AND MATERIALS

A. Forecasting the intensity of nocturnal migration

As in 1968, we based forecasts of the intensity of all nocturnal

migratory and other bird movements on correlations between SE tnigr

ation and the following weather factors (for details, see Blokpoel,

~cit~):

Favourable Neutra]. Unfavourable

Wind at surface W-N or calm N-E S-E
(0-3 xnph) S-W

Wind at 3,000e

Wind at 5,000’ 11

Precipication None A few widely Extensive fields
scattered showers of drizzie, ram

or snow

Sky cover Scattered Clear Thick extensive
clouds sky cloud layers

Pressure tendency Rising Steady or no Falling
dear tendency

Wind directions were considered the main factors. Heavy SE

migration son~etimes occurs— especially in September - with SW surface
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winds (a neutral factor), therefore surface winds between S and W,

especially when they are WSW, may be slightly favourable. A SE surf ace

wino of 4—6 mph was regarded as less unfavourable than one of 10 mph

or more.

Extensive, prolonged precipitation was chought to “suppress”

migration almost completely, even with favourable winds at all levels.

Sky cover and pressure tendency were not considered important.

We used the .same guidelines as in 1968 (Blokpoel, ~. ~

(1) 1f all weather factors are neutral, the rnigration will be of

average intensity. 1f most factors are favourable (or unfavourable),

the intensicy of migration will be above <or below) average, maximum

(or minimum) incensity occurring when al]. weather factors are favourable

(or urifavourable). 1f some weather factors are favourable and others

unfavourable, cheymay “neucralize” each other and migration will be

of average intensicy.

The average intensicies for 15-30 September and 1-15 October are

given in Figure 1 as examples. Maximum and minimum intensities for

September and October 1966 may be seen in Table 1. The average, maximum

and minimum intensities during the last week of August are similar to

those in September.

(2) When al~ or most weather factors have been unfavourable for

three consecutive nights, their influence decreases; in other words,

the birds start to fly under unfavourable conditions in numbers greater

than usual.

(3) In October, when all or most weather faccors have been favour

able for two or three nights, the number of migrating birds decreases

on subsequent nights even though the favourable weather conditions

continue,
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Figurel, Average hourly intensity of migration over CFB Cold Lake, Aïbe~t,a
• and. ita surrounding area (radius 75 n. mi.). Data wcre obtainod

- from radar film, asses~ed according to Fryers~ (1966) code.
Intensities were determinod on the hour~ a: 15—30 September
(1965,.’66, ‘67), b: 1—15 October E1965, ‘66).
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Table 1. Minimum and maximum intcn3itioS of mi~ration durinj~ the ni~t (17G0
throu~h 0600 hr3. MST) for September and October 1966k a~ ob~ervccj
on radar film from Cold Lako, Alberta.

1— 2

2— 3

3— 4

4— 5

5— 6
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S— 9

9—10

10—11
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.1.~.~
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1—2

1—2

..

Mini.’~ium and maximum intensity Minimum and ~ ir,ter-.~it

£~ ~ ‘

1— 2

2—3

3— 4
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5—6

• 6—7

7—8

• 8—9
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14—15
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19—20

20—21
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Daily bird forecasts for the Cold Lake area were made from 27

August through 30 October 1969 (24 forecasts by P, P. D~sfosses, on

contract with NRC; 6 by Lt. D. G. McDonald, Project Manager; and 34 by

H. Blokpoel, Project Bio1ogist)~ The bird forecasts were based on the

latest (1500 hrs) meteorological information, provideci on a spec~a1

form by the Base Meteorological 0ff ice, and covered th~ i700~O6OO~

hours period. They were used at the briefing for night flying usually

held at 1600 hrs~

The bird forecaster was scheduled to study the previous nightVs

radar film to verify the last forecast but was rarely able to do so

since it was not usually avajlable. However, radar film for two nights

previous was usually at hand. The forecasts, therefore, were not made

under optjmal COndjtjo~s, although the weather data were as good as

possible.

B. ~~~ictiflg .eincensjty~ofnoctur~1 xnigration

Because forecasted weather did not always materialjze, migration

Hafterf0recasts~ (postprecljctjons) were based on records of the actual

weather~ In February 1970, 1 made the postpredjctjons without knowing

the actual or forecast intensity, and checked them against the actual

intensity obtained from radar film before making the postpredictjon

for the next night.

The method for Postpredicrzing was the same as for forecasting.

However, using the finaj resuits of the study on weather-intens~cy

correlatjons (Richardson, in press; Richardson and Gunn, in prcss),

pressure tendency and cloud cover were not considered, The wcather

reports for CFB Cold Lake’were provided by the Base Meteorological



6

0ff ice. When they did not give upper-ajr wind data this information

was obtained from weacher niaps, provided by the same 0ff ice.

C.

To check the accuracy of predictjo~3, time-lapse films were made

of tho P1a~ Po~t~~ Indic~~z. ~cop~ of th~ 23—cm ~urv ll~nc~ radar

near CFB Gold .Lake (range 75 n. mi.). Desfosses assessed the films

for the hourly intensitjes, using Fryers’ (1966) intensity scale — a

set of nine pictures showing standard intensitjes running from 0 (no

bird echoes at all) through 8 (the whole scope covered with bird

echoes). Assessing the radar films was difficult, and sometimes im_

possible (Table 2) when “weather~’ was present on the radar screen or

when the radar personnel used special techniques to eliminate undesired

echoes, inciuding those of birds. But wherever possibie, Desfosses

recorded both the intensity as actually seen and an estimate of what

ic night have been had those techniques not been used. In checking

the accuracy of the nligratjon forecasts, 1 accept~j such estimates if

they did not differ by more than one unit from the observed incerLsicy.

Data were lost because of x~adar setting, can~era failure, radar mainten—

ance and unknown causes. Table 2 shows that 512 hours (57v.) of a

potentjaj number of 896 (64 nights with 14 hours) were used for this

report.

A predicced ~ intensity was considered accurate if ic did

not differ from the actual intensicy by more than one unit.

The accuracy of the weather forecast had to be taken into account

Since it night influence the results. As the weather forecast was not

usually detajled enough to determine its accuracy per hour, 1 used the
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Table 2. Information on 896 potential hours with radar data on
nocturnal migration over Cold Lake, Alberta.
27 August-30 October 1969.

A. Numbers of hours with film (total 662 hours)

Observed and estimated intensities the same 304*

II II differing one category 208*

differing moré than 22
one category

Films unassessable 128

B. Number of hours without film 234

Total 896

*
Data used for this report.
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following categorie5

Inaccurate - (a) whcn the actual wind direction at ground level,

ac 3,000 feet or ac 5,000 feet was clearly in anoc~~ Category of

favourableness than forecast during mosc of the period for which radar

data were avajlable or

(b) when heavy precipjtatjo~ occurred in extensj~ areas during

most of the perjod for which radar data were avaijable, while occasjonal

light or no precipjta~j0~ was forecasc and vice versa.

Accurate — when not inaccurate

To evaluate the accuracy of migratjo~ predictions ~ 1 used

the following categorj~5~

Accurace - (a) when

redi~~ houri intensit —actuaj houri ifltensjc ~< ~ 5

number of hours wich radar data

and (b) when no difference between predicted and actual intensity

was greate~ than 2 and no difference of 2 occurred more than twice in

a row.

Inaccurate - when not accurace.

RESULTS

The resulcs of the migratjon forecasts and poscpredjctj0~5 for

the perjods 27 Augus~.3~ Sept~ber and 1-30 October 1969 are given in

Table 3. This Cable shows that ~ &uracZ_~.~ of the post-.

predictjo~5 for these two perjods (9O~ and 87~, respectively) was

higher than that for the forecasts (67~ and 77~).

For accuaj ~flCCflSjti~5 of five or higher (i.c., thosc of special

interest to the military), Table 4 shows that 52~ of the total of 130

hours were accurately forecast and 75~ accuracely pOstpredjct~d



Table 3 Frequency of differences between forecast and actual hourly intensities and between post
predicted and actual hourly ~fltCflSjtjCS, CFB Cold Lake, Aiberta, A prediction is dee~ed
accurate if it differs by less than 2 units from the actual intensity. A: 27 August-.
30 Septc~ber (277 hours with radar data)) B: 1-30 October (235 hours with radar data),

r-I

0~’-~

i-4 C)

0
1
2
3
4
5
6
7
8

Numbers
Percent

2—

2
1 —

2—
3-
1—
1 1
71
3 0

26
8

11
11
2
5

A

B

2
12
9

10
13

6

r-4

~ Percent

52
17

6
2
3
8
2

23
34

9
6

13
9

.3

14 38
3 9
2 9
4 18
9 15
2 ~4

1 6
- 3
1
2 2
4 5
1 —

63 52

1
6

7—
3—

99 91
96 94
53 100
46 89
48 79
39 84
47 60

9-
23 19

Difference between the forecasc and actual hourly intensity (left coL~mn) Accurate
~~ pred ic t ion

-5 -4 -3 -2 -1 -0 +1 +2 +3 ____

— — 2 —

— — 12 —

6 6 2
11 - 8 5
4 9 ~5
5 32 3

—5 ‘-4 —3 -‘2 ~-1 —0 _______

0 - — —— — — — — — — — —2 1- 1.
1 - — — — — — — — 2 — 26 14 16 33 2 —

2 - — - - — - — — 17 8 13 26 4 3 3 -.

3 - — — — — — 15 2 28 18 18 27 6 22 3 4
4 - - -- 5 - 9 613 12 6 83 134 2
5 - - - — 2 - 3 3 6 6 3 10 5 4 4 -

6 - - - - - - 2 2 3 4 2 1 - - -

7 - -- - - — 42 13 - - - - -

___ -

~ ~umbers - - - - 7 - [2i 17 70 48 73 87 37 76 16 7
~~ ~ ~j~7 ~ J 3 ___

o Iercen~ ——-——--—---—----.--------.~ . —.,--.—--------—-> <

~~~ L.

32
97
35

34
12

93
34

9 16
3 6

277 277
100 100

100

+1

100

+2 +3

l00
94
92

71
54
61

100
100

50

100
100
92
80
87
71

1—

3—.
1—

5—’
2

y/~ 2i~

235 235
100 100

100 100



7ab1~ 4, Dis~.,rjb’~?.jo~5 of acc~1:a!~e ar~I hi~iy i ~ccflrat.e mi~ra~ion pL’C~ Cf~5~Ofl3

27 At~~t — 30 OCt,O1).~r, 199. CP3 Col.I L~ke, Albert,a,

A~tu~d int.ensity
5 or i~ore

‘~ct.ua1 intensitï
l~ or loss

Forocast (post—
predicted) inten—
sit.y 5 er more

Forecast (post—
predict.ed) iriten—
sit~y 1~ er less

* Le. 1 actual hourly intensity - predicted ho•urly intensityf

~> i.e. Jactual hourly intnesity predicted hourly intcnsiLy~

ACC!n’ate Pre~ictjo~-~~

~‘IDrecast. Postor.~jjc~jo~
d ii ‘1

-~- -~- —~- —~-

~{i~zhiv 1n2.ccurat.e Predjct,iorr~-~

Forecast Postnredjctjori
ei ~ ei !

rr

~iu.’rLhe r
of

!~ou rs

130

382

90
(134)

75 98 24 31 352

78

614

I~.68

299.

58

309

92

85

23

11

0

0

355

114

3414

6

12

10
422

(378) 73

0..

0

43 1 14

<1.

>2

0



11

Highly inaccurate hourly forecasts totalled 24~, highly inaccurate

PoStpredictions only 3~

For predicted ~fltcnsitjes of Live or higher, Table 4 shows that

the forecasts were 64~ accurate, pOstpredjctjon~ 85~. Forecasts were

highly inaccurate for l2~ of the 90 hours~ There was no highly in~

accurate postpredjctjo~5

Table 4 also shows that for hours with actual or forecast in~.

tensity of four or less, the postpredjctio~5 were more accurate than

the forecasts.

Another way to judge the accuracy of the predictions is to con~

sider nights rather than hours (see Methods). Table 5 gives ~

~~&verfljht of the forecasts and poscpredictjons Of the 52

nights 52~ (27) had accurate forecasts, 87~ (45) accurate postpred

1Ctjo~s.

Data for the nights with at least one actual hourly intensity of

5 or higher are given in Table 6. Of the 22 such nights, 32~ (7)

were accurately forecast and 82~ (18) poStpredjcted

In all but one case a reasonable explanatjon for the inaccuracy

of the migracj~~ forecasc was possjb1e~ All explanacions included one

or more of the following factors:

(1) Unusual Situatjon (e.g., an ~flcrease in ifltensity in the

early morning).

(2) Inaccuracy of the weather forecast (see Methods).

(3) Faulty use of prediction guide1j~~5 (e.g., forecasting very

high intensity in October after three Consecucive nights with very

favourable weather),
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T~ab1c 5. Accuracy of predictions by nights. Forecasts in the left and
postpredictions in the rïghc column. 17 August-30 October
1969. CFB Cold Lake~ Alberca.

Nights with ~h of nights 7. of nights
ac least with accurate with inaccurate
1 hr. usable Postpre- Postpre

Pc’rfod ~r~da~ data Forecastsdict5onsF~rocasts dictiops

27 Aug - 1 Sept 4 50 100 50 0

1 Sept— 1 Oct 25 48 88 52 12

1 Oct —30 Oct 23 57 83 43 17

Total (nights) 52 52 87 48 13

Table 6. Accuracy of predictions for nights with at leasc one hour of
incensity 5 or higher. Forecasc in the lef t and postpre
dictions in the right column. 27 Augusc—30 October 1969.
CFB Cold Lake, Alberta.

Nights wich
at least ~ of nights % of nights
1 hr. by in- — with accurate with inaccurate
tensity of Postpre— Poscpre

~ e~~ç~i9ns F~res diions

27 Aug - 1 Sept 3 33 100 67 0

1 Sept— 1 Oct 14 29 79 71 21

1 Oct -30 Oct 5 40 80 60 20
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(4) Use of old guideijnes wh~re pressure tendency and ~1oud cover

were consjdered (these weather faccors were not taken into account

when POStPredicting).

(5) Inexperjence in forecascing migratjon. Since intensities 0

and 8 are rarely recorded they should never be predicted. Instead 1

and 7 or perhaps even 2 and 6, are to be predicced to obtain the

greatest amount of accuracy, using the criteria in Methods (when post—

predicting this “tricki? was used throughout.)

Table 7 shows all nights with an inaccurate migration forecast

and possjble explanatjons for the inaccuracies, Where a combinatjon

of factors formed the possible explanatjon Table 5 gives only those

considered as the main part of the explanatjon.

For the 25 inaccurate bird forecasts, Table 7 shows the following

possible explanations: unusuaj. situatjon (7 times), inaccurate weather

forecast (7), faulcy use of guideijnes (6), use of old system (4),

and inexperjence in forecasting migracion (4). In four cases, a

combjnacjon of two factors formed the possjble •explanatjon, For one

casa there was no known explanatjon,

Since an accurate migratjon forecast based on an inaccurate

weather forecast could be considered as inaccurate, the accuracy of

the weather forecast was also checked for nights that had an accurate

bird forecast. Table 8 shows seven such nights. Accura~e migration

forecascs for six of these nights could reasonably be explained and

may therefore be Considered accurate. The migratjon forecast for

11-12 October had to be cQnsjder~d irLaccurate, Therefore the con—

clusjon from Table 5 must be modifjed slightly to 30°!, (26) accuracy

of the 52 nights, not 52°!, (27), Conciusjons from Tables 3 and 4
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T~b1~ 7. Accuracy of weather forecast ~nd possjb1~ explanatjons for
nights with inaccurnte mlgratlon forccasts. Sce text for
criteria. 27 August—30 October 1969e CFB Cold Lak~, Alberta.

~-4 ‘4-4 • 0
ZD 0
0c~
~ (I~4.4 -~

~t C).,-4 ~-3 ~J) ~J ~
~ 0 ~ ~o C)O .~u •o • -

~ 0 s.i ~J U~ 0 ~
~_J .i_J 4_J ~ ~ ç-J C~4~

0-4 xc OQ Oc»-4
~ ~

27-28 Aug 8 2-6 1* F~ Occ~sion~ ram ~isjud~ed.
28-29 H 14 1-6 1 W* Winds NW at 10 mph, not variable.

1-2 Sept 5 1-8 .A* F+U* Intensity 8 at 2100 hrs,
4-5 ~‘ 13 1-3 A Y* Used inten~ity 1 throu~hout the night.

10—11 ‘~ 14 1—5 1 W Winds favourable, not neutral,
12-13 ~ . 12 2-4 1 W+F Winds neutral, not favourable.
15-16 ‘~ 14 2-5 A Y Intensity 7 for 3 hours~
16-17 ~‘ 13 1-5 A U Incensicy 5 into headwind.
17-18 ~ 9 1-5 1 - W Wind fa~ourab1e not unfavourabla.
18-19 “ 5 3-6 .1 W+F Winds favourable, not neutral,

misjudgeci precipitation,19-20 ~ 6 3-5 A U Intensity 4 ac .1700 hrs.
24-25 1? 14 2-7 1 0* Cloud cover consjdered,
26-27 H 6 5-7 1 0 Cloud cover considered.
28-29 “ 7 3~7 A 0 Cloud cover considered,
30S-j Oct 9 1-4 1 W Wind favourable, not unfavourable.

1—2 1~ 10 1—4 A (N)
4-5 “ 10 2-5 1 W Wind neutral, not favourable.
5-6 14 1-7 A U Intensicy 5 at 0600 hrs.
6-7 14 3-5 A F Cuidej~ne 1~2 not used.
9-10 “ 12 1-4 1 ~y Intensity 1 f ive hou~s in a row,

cloud cover consjdered.• 10- ~ H 14 3-4• A Y
14-15 “ 14 .1-4 1 U Intensity increas~ in early morning.
15—16 ‘~ 14 2—4 A U ii “

16—17 11 12 3—4 A U H i~

26-27 ‘~ 6 1—2 A Guideline ~2 misused,

*A — accurate . U — unusual situatjon
1 — inaccurate N — no .kr~o~ exp1an~jo~

F - faulty use of guidelin~5 0 - use of old system
W - inaccuracy of weather forecast Y - inexperjence in forccascir.g

xnigration
See text for dct~j1&,



Table 8. Possible exp1anaLjoi~s for the accuracy of the rn5gratjon forecast for n1ghts with an inaccurate

weather forecast. See tcxt for c~ ileria 27 August-30 October 1969e CPE CoN La~e, A1ber~a.

Inaccurate part of
weather forecast

Precipitatjon suppresscd all rni~ration, regardless wind
directjon,
Data available only for 1700-2100 hrs. Forecast intensity

accurate but higher than actual one (5 and 7 at 2000 and 2100
hrs instead of 4 and 5),
The migratjon forecast was very low already because of very
unfavourable winds at all levels.
Data available only for two hours. Forecast intensity accurate
but lower than actual one (1 and 3 at 1800 and 2100 hrs
instead of 1 and 5).
The forecast was above average hut not yet inaccurace.

Precipitatjon suppres~ed all migration regardless wind
directjon.

Date

3—4 Sept. Wind at 5,000! neiitral,
not unfavourable

9—10 Sept. Wind at 3,000! neutral,
not favourable

29-30 Sept. Precipitatjon from 0100-.
0600 hrs not forecast

2-3 Oct. Wind at surface favourable,
not neutral

7-8 Oct. Wind at 5,000’ neutral,
not favourable

8-9 Oct. Wind at 5,0001 neucral,
not unfavourable

11-.12 Oct. Winds at 3,000’ and 5,000’
favourable, not neutral

No1 explanatjon.
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would hardly change whcn data for the night 11-12 October were de1~t~d,

and Conclusjons from Table 6 would not change ac all.

For thrce of the Live nights with inaccurate postpredjctjon3

Table 9 shows the following possible explanatjons: faulty use of

prediction guidelines (1 time), unusual situation (1) and a combinatjon

of these two factors (1).

DISCUSSION

The postpredjctjons were much more accurate than the forecasts

for the following reasons;

(1) Weather reports and maps were used for postpredictjons instead

of forecasts.

(2) The actual in~ensjtjes of the previous night we~e carefully

checked against the Postprediccionbefore making the next postpredictjon.

In this way a good idea was obtajned of the general bird situation.

As mentioned before (Methods) this was not always possible when fore

cascing.

(3) All poscpredictjons were made by the same, Presumably most

experjenced person at leisure; whereas the forecascs were made by one

or another of three persons, usually in a hurry.

(4) All postpredjctjons were made in the winter which eliminated

some personal bias (caused by the “nice warm weather” or “migrating

geese” observed earljer that day).

(5) Cloud Cover and pressure tendency were not Considered when

making the postpredjccjons Since Richardson (in press) had found that

“once £surfacej wind directjon had been used to predict mi~ratjon

volume at cold Lake, th~ use of other weather parameters does not seem
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T~b1c 9. Possiblc exp1a~ations of inaccurace~ Sac
t~xt for criteria and Cor~ino1o~y. 27 Augus~-~0 October 19c,9.
CFB Cold Lkc, Alberca.

No. Possibic
hours cxp1anatjo~
wit~ Excromcs inaccu-a~
radar of post—
data ~tcnsity p~edictjon Rnnark~

1-2 S~pt. 5 1-8 Incensity 8 at 2100 hrs.

6-9 Sept. 14 2-7 Ovcr-estjm~jon of

unfavourablcncss of SE wind
at 3,000E ~ 4 ~

26-27 Sept. 6 5-7 U Postprcdic~cd intcnsjtj~5

(6 at 2300, 2400 and 0100
nrs) were lower taan tne
unusua~1y hign actual
ifltCfl5iti~~ (7 rrom 0100
through 0400 hrs).

1-2 Oct. 10 1—4 (N*) Not very inaccurate.

3-4 Oct. 14 2-7 (N) Not very inaccurate.

*
U — Unusual situatjon.

• F - faulcy use of prediction~

N - no explanatjon.

~ cext for details.



18

to give a statiStically improved predictive ability~’. (The other

weather factors used — wind at 3,000 and 5,000 feet and precipitatjo~ —

were not studied by Richardson)~

(6) 1 aimed a~ a high rate of ~accuracyu (i.c., ±1 unit differenc

from actual intensicy) in making postpredjctjons racher than ac the

actual intensity. 1f, for example, the weather situatjon for a

September night was highly unfavourable it Stjil would be unhikely that

the accual intensity would be 0 or 1. By predicting an intensity 3,

1. ‘1cove~du both intensicy 2 (most hikely) and intensicy 4~very Un

hikely, but more hikely than intensity 1).

The postpredjctjons were made under optimal conditjons, the fore

casts were not. The fact that (a) the postpredjctjons had a high rate

(87~) of accuracy and (b) 927e of the inaccurate forecasts could be

reasonably explajned indicates that migratjon forecasts made under the

right cOfldjtjo~5 could be sufficiently accurate for Operational use.

Compared with the results for fali 1968 the predictions for fahi

1969 had a slighcly higher accuracy:

Accuracy
Accuracy Post
forecasc predictjon

/0

1969 1968 1969 1968

~ 67 63 90 77

October 77 76 87 92

~ Three flying

squadrons ac CFB Cold Lake regularly operated ac night during fali 1969.

Night flying was cancelled on several occasions because a high~dcnsjcy

migratjon was forecasc, but details are not available for military
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rc~sans. During the fQrecast period night-time bird strikes were

reporced on three nights:

Ifitensity O~ time
Numbor of Time of of strjke
reported scrike
strjkes Actual For e c a st

11 September 2 2030 6 6

2030 6 6

24 September 3 2100 5 4

2130 6 4*

Unknown —

25 September 2 1700-1800 3 2

2140 7 7

~See Table 7 for possible explanatjon of inaccuracy.

As was expecced, the majority of the scrikes happened with high

intensity bird migration.

No claim is made that the system is based on a complete under

scanding of the causation of migratjon. Table 5 may show why the

predictions were wrong but it does not explain why the birds ware

flying in unexpected int~nsicjes (the V?unusual situations’~). Since

the excent of the influence of indjvjdual weather factors was unk’~ow~,

predicting migration was, as in 1968, an art rather than an exact

science. Personal bias may, therefore, influence the resuits, and

repeating a prediction may not always give exaccly the same resuits

even whcn done by the same person. Elaborating and rewriting the

prediction guide1in~5 may reduce thc amount of personal error.

Well propared migratjon forecasts can b~ of considerable va1u~ for

military operatio~~ buc it is unhikely that there will be enough
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~iologists to make migration forecasts at all air bases in Canada.

It should therefore be mnvestigated whethcr it is ~easiblc for the

~teoro1ogica1 0ff ice to usa a migracion forecast manual to make routine

~orecasts. Such a study can best be carried out during fali l~70 at

CF3 Cold Lake. With suffjcjent support to work under optimal condjtjo~s

the study should (a) show the uscfulness of the best migration fore

casts, and (b) determjne the feasibility to have forecasts prepared by

Meteorological 0ff ice staff.

CONCLUSIQNS ~ND SII~ARy

(1) From 27 Augusc through 29 October 1969 daily forecasts of the

hourly intensity of migration ware roucinely made ac ~FB Cold Lake

covering the l700-O&O0-hours period. The forecasts ware based on

local weather forecasts~ and ware usad during brief i~gs for night fiying.

(2) To check the forecasc system, 1 later made “po~tprediccjonsu

i.e., migratjon forecascs based on records of the actual weather.

(3) Comparisons of predicted and accual hourly intens ities

(obcained from radar film) showed the accuracy of forecasts and post—

predictions (according to dcscribed criteria) as 67% and 9Ö~,

respeccively, for 27 August through 30 September (277 hours) and as

77~ and 87~ for 1 through 29 October (235 hours).

(4) Of a total of 52 nights 50~ (26) were accurate in forecascs

(according to desçribe~ criteria) and 87~ (45) in postprcdictjons. Of

a total of 22 nights with ac least one hourly intansity of 5 or higher,

32~ (7) ware accurately forecasc and 82~ (18) poscpredicted.

(5) The fact that the postoredjctjons ware more accurate than the

forecasts is explained and it is sug~esced that with suf~icicnt support,



21

experience and care, migratjon forecastjn~ could be accurate enou~h to

be useful in military operatjo~5~

(6) It is recommended that forecasting migratjon be continued at

C~3 Cold Lake during fail 1970 and that a feasibility study bemade to

dece~~~0 whether the staff of the Base Meteorological 0ff ice can rnake

routine migration forecast5.
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