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A FURTHER ATTEJiPl' TO FORECAST BIRD MIGRATION 

OVER COLD LAKE, ALBERTA 

by 

H. Blokpoel 

In the belief that rapid exchange of information is of the utmost importance to a solution of the bird problan, the Associate Committee on Bird Hazards to Aircraft has decided to release rough field notes as soon as they are produced, rather than to wait until these data would normally appear in formal reports. 

These field notes are produced for information and will not usually receive the editorial care usually given to formal reports. 

It is hoped that other groups will contribute similar notes on an exchange basis. 

M.S. Kuhring, 
Chairman, 
Associate Committee on 
Bird Hazards to Aircraft, 
National Research Council of Canada. 



INTRODUCTION 

During fall 1968 experimental forecasts of the intensity of 

nocturnal migration were made 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 

Vn fall 1969 and used at briefings for night flyin~. 

This report describes the preparation and aCCuracy of these 

routine forecasts and discusses their usefulness. 

METIlODS AND MATERIALS 

A. Forecasting the intensity of nocturnal migration 

As in 1968, we based forecas~~o~_t~~,intensity of all nocturnal 

migratory and other bird movements on correlations beEwe.~n SE migr-
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Wind directions were considered the main factors. Heavy SE 

migration sometimes occurs- especially in September - with SW surface 
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winds (a neutral factor), therefore surface winds between Sand W. 

especially when they are WSW, roay be slightly favourable. A SE surface 

wind of ~6 mph was regarded as less unfavourable than one of 10 mph 

or morc. 

Extensive, prolonged precipitation was thought to IIsuppressll 

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

Sky cover and pressure ten~~ were not considered important. ------,---, .. __ ._-- ~-------

We used the·same guidelines as in 1968 (Blokpocl, £20 £l!.): 

(1) If all weather factors are neutral, the migration will be of 

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

the intensity of migration will be above (or below) average, maximum 

(or minimum) intensity occurring when all weather factors are favourable 

(or unfavourable). If some weather factors are favourable and others 

unfavourable, they may "neutralize" each other and migration will be 

of average intensity. 

The average intensities 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, ~~ximum 

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

those in September. 

(2) When all or roDst 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 factors have been favour-

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

on subsequent nights even though the favourable weather conditions 

continue. 
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Figura 1. Average hourly intensity of migration over eFa Co:d I.,.1.:--cc. ;"L)c:-,""a 
ar.:.i its surrounding are.). {radius 75 n. mi.). Data .... '<.,!"c o':Aainoj 
from radar film, assessed according to Fryers' (1966) coie. 
Intensities were deternined on the hour. a: 15-30 Sep:.cmber 
(1965, '66, '67), b: 1-15 October (1965, '66). 
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Table 1. I·finimll.'n a.nd maximu:n intcn3itios of micration durinc the ni,:;:.t (:"7(,0 
t;,rouGh 0600 hrs. MST) for Scptcrr.bor and October 1966. iL=' c.o.:>c.::-vcd 
on rada.r film from Cold Lake, Alberta. 

}:ini.'7IUl'll. and maximum intensity ... • ,.j 
j,.l.lU,r.'.u,";l ar ..... fT.?..ri::-.·..:,::'. ii.':.ei.::;:i.t:r 

D;:.to of micration during the 1700 Date of migratiCi:"l d;;.rir.,:; ~:.~ ~7;:'J 
(s""", '';6) through 0600 hrs, period. ( Oct,. '66) throue.h OACO l-.rs. ':'".~ 1":' r/j • 

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

2- :> 1-6 2- 3 1-4 

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

4- 5 1-1. h- 5 1-7 

5- 6 1-2 
, 

5- 6 2-6 

6- 7 1-2 6- 7 1-3 

7- 8 1-5 7- 8 1-2 
8- 9 1-3 8- 9 1-3 
9-::'0 1-5 9-10 1-3 

~O-ll 1-5 10-11 1-1 

11-12 1-6 11-12 1-2 
12-13 1-6 12-13 :-2 
13-14 1-4 13-14 1-.3 
14-15 1-7 14-15 1-5 

15-16 1-4 15-16 I-j~ 

16-17 1-5 16-17 l··j 

17-18 1-5 17-18 2-1... 

18-19 1-6 18-19 0-:2 

19-20 1-5 19-20 0-2 
20-21 1-4 20-21 i " --, 
21-22 1-6 21-22 2-) 

22-23 1-2 22-23 1-3 
23-24 1-4 23-24 1-1 

24-25 1-1 24-25 2-~ 

25-26 1-7 25-26 0-1 

26-27 1-2 26-27 • 0 --, 
27-23 1-6 27-28 ' . '-J 

23-29 2-4 28-29 1-.2 
29-:'0 1-3 29-30 1-2 

30-10 1-3 30-10 :'-2 
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Daily bird forecasts for the Cold Luke area were made from 27 

August through 30 October 1969 (24 fo~ccasts Py P. P. DcsfosSC5, on 

contract withNR~l __ ~_El __ }-t~ __ ~_,?-,,_~1cDonald, Project Manager; and 34 by 

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

latest (1500 hrs) meteorological information, provided on a special 

form by the Base Meteorological Office. and covered the 1700~0600-

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 night's 

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

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

previous was usually at hand. The forecast~ therefore, were not Qade 

under optimal condit~,,~ns_L alth_~~...&lL~fie w~Athe;:.._dat§.~ere as good as 

possible. 

B. Postp~edicting the intensity of nocturnal migration 

Because forecasted weather did not always_!!!aterialize. migra.tion_ 

lIa£ter~forecasts" (postpre-,~_ictJ.ons) were based on re~.2E.9s 0.( the actual 

weilcher. In February 1970, I made~Eh..(!_.....2-,?st?r~.(L!_f~_LQl)s ~~Sl\ol<t kn0w~DZ... 

the actual or forecast intensity, and checked them against the _~S_Sl.ial 

intensity obtained from radar film before making the postpudic.tioD 

;or the next night. 

The method for postpredicting was the same as for forcca~tiil2,. 

However, usin2 the finill results of the study on wC<lther-intl.'l1s:';:'y 

corrclation~ (Richardson. in press; Richardson and Cunn, in pr..:ss) I 

pressure tCl,dcncy and cloud cover were not considered. The weot'nc.r 

reports for eFB Cold Lake" were prOVided by the Base Meteorological 



Office. When they did not give upper-air wind data this information 

was obtained from weather maps, provided by the same office. 

C. Determining the accuracy of migration predictions 

To check the accuracy of predictions, time-lapse films were rr~de 
of tho Pl~n Po.1c1on Ind1~Qto~ ACOPQ of tha 2J-cm AurvQillAncQ rQdQr 

near CFB Cold ,Lake (range 75 n. rni.). Desfosses assessed the films 
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for the hourly intcnsities, using Fryers' (1966) intensity scale - a 

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

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

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

possible (Table 2) when "weather" was present on the radar screen or 

when the radar personnel used special techniques to eliminate undesired 

echoes, including those of birds. But wherever possible. Desfosscs 

~ecorded both the intensity as actually seen and an estimate of what 

it might have been had those te&hniQ»es not been used. In checking 

the accuracy of the migration forecasts, I accepted such estimates if 

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

Data Were lost because of radar setting, camera failure, radar mainten­

ance and unknown causes. Table 2 shows that 512 hours (57%) of .J 

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

report. 

A,predicted hourlY intensity was considered accurate if it Jid 

not differ from the actual intensity by more than onc unit. 

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

since it might influence the results. As the weather forecast was not 

usually detailed enough to determine its accuracy per hour, I us~d C:1.:! 



Table 2. Info~'tion 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 (cocal 662 hours) 

Observed and estimated intcnsities the same 

" " " " 

" " " " 

Films unassessable 

B. Number of hours without film 

Total 

* Data used for this report. 

differing one category 

differing more than 
qne category 

7 

304* 

208* 

22 

128 

234 

896 
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following catcgori~s per nil';ht: 

Inaccurate - (a) when the actual wind direction at ground level, 
at 3,000 feet or at 5,000 feet was clearly in another category of 
favourableness than forecast during most of the period for which rada~ 
data were available, or 

(b) when heavy precipitation occurred 1n extensive areas during 
most of the period for which radar data were available, while occasional 
light or no precipitation was forecast and vice versa. 

Accurate - when not inaccurate. 

To evaluate the accuracy of migration predictions per night I used 
the following categories! 

#ccyrate - (a) whc{l 

~Ieredicted hourly intensity-actual hourly intensityJ< 5 1. number of hours with radar data 

and (b) when no difference between eredicted and actual intensity 
was greater than 2 and n9 difference of 2 occurred more than hwice in 
a row. 

Inaccurate - when not accurate. 

RESULTS 

The results of the migration forecasts and postpredictions for 
the periods 27 August-3D September and 1-30 October 1969 are given in 
Table 3. This table shows that the accuracy per hour of the post-
predictions for these two 'Periods ,:907, and 877., respectively) W,IS . 
higher then that for the f9recasts (67% and 77%). 

For actual intensities of five or higher (i.e.! thos~ of s?cci~l 
interest to the military), Table 4 shoWS that 52% of the toral Af 110 
hours were accurately forecast and 75% accurately Qostpredicted. 
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T~blc 3. Freq~c:1(y of differences between forecast and actu~1 hourly intensities and betwcen P05t­
predicted anJ actu.Jl hourly intensitiCs. eFB Cold Lake, Alberta. A prediction is dc:c~r..cd 
accurate if it differs by less thall 2 units from the actu<11 intensity. A: 27 Ilugust-
30 Septc;:ber (277 hours with l"acbr d,1ta), B: I-3D October (235 hours with rac.:H data). 
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'i':tbl,~ 110 nb'"..ri~)'!l.ioll:J of ,'".!.CCI:';'.~,~ ,,--:1 hl;:::11y h·1.C':ll!".:ttC nicr,~,~ic!1 p:·,::Jic~,i("~n8 •• 
27 :"l.~~·l",t - )0 OctolJ,~;-, l<)·S'1. C~'] Col i L"l!<e, Alccrt,,1., 

~~,--.- --~ ----

\C""l'"'~ ~ Prl' i~ ct ; O'1~' :{il':hlv In:>,':c~l!';".Lc Pr-:"!dict 1.on::-;::· r~'~'~-- . ~ ~. --------~--~ -~--.- ~-~--------., . ",u':}:"Jer 
:o:"cc.1.st ?o,' ~'"' Ec' ior ?2-t,~cn.st _~ Post prcctLctiol',_ of r--"~"" ._. ..... . 

~ ~I-. 
P-c:1l!:' L_ d 'I d 1 % if d il ~.~. ." t , 

,'..-:tuJ,l intensity 
5 or more 130 52 63 75 98 21, 31 3 I, 

-~~-~ ~--- ~-- :---~- -~~- f------~ 

Ac~u?:.l intensity 
I, or less 382 73 299 n 355 6 23 0 0 

. -- ~-~ ~- -

- , 
' t or~ca5" (post-
p"cdicted) intcn- 90 
sHy 5 or r;"(ore '. (13!,) 61, 58 85 111, 12 11 0 0 
- - ~ 

Forecast (post-
predict.ed) inten- 1,22 
sHy 4 or less (378) 73 309 91 31;J~ 10 I.J 1 I, 

-- - -

* Le. I actu,1.1 hourly int.ensity - F'cdiclcd houl-1;,' intC:13ityl S 1 

~-~ Le. I actu-3.1 hourly int!1csity - predicted hourly intensity I> 2 



Hi[;h.ly inaccurate hourly forccilsCs tot".llcd 24i. J highly inaccurate 
postpredictions only 3%. 

Fur predicted intcnsitics of fivs; or hi~hcr, Table!' shows t:'at 
the forecasts were 64% accurate, postpredictions 85%. Forecasts were 
highly inaccurate for 12% of the 90 hours. There WaS no highly in­
accurate postpredictions. 

Table 4 also shows that for hours with actual or forecast in­
tensity of four or less, the postpredictions were more accurate than 
the forecasts. 

Another way to judse the accuracy of the predict~ons is to con­
sider nights rather than hours (see Methods), Table 5 gives ll£ 
accuracy per night of the forecasts and postpredictions. af the 52 
nights 52% (27) had accurate forecasts, 87% (45) accurate postpred-
ictions. 

11 

Data for the nights with at least one actual ~rly intensity of 
5 or higher are given in Table 6. _~~_f_he_~_~ __ sus:h_~Jgh~_L-32% (7) 
were accura Ce ly forecas t L..-i!E<!. __ I?..?_/o .i.l..§.1 ____ P05 t.predict..ed __ 

In all but one case a reasonable explanation for the _inaccuracy 
of the migration forecast was possible. All explanations included one 
or more of the following factors: 

(1) Unusual situation (e.g., an incrc'ase in intensity in the 
curly morning). 

(2) Inaccuracy of the weather forecast (see Methods). 
(3) Faulty use of prediction gUidelines (e.g' j forecasting v~ry 

high intensity in October after three consecutive nights with very 
favourable weather). 
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T~blc 5. Accur~cy of predictions by nights. Forecasts in the left and 
postprcdictions in the right column. 17 August-30 October 
1969. CFB Cold Lake, Alberta. 

Nights with io of nights 7. of r.ights 
ae least with accurClte with inaccurDtc 
1 hr. usable Postpre.- Postprc-

P,'ri od rnnnr d;'Jta ForC'c<l.:'>ts dictions Forcc.a!';ts diet ions 

27 Aug - 1 Sept 4 50 100 50 0 

1 Scpt- 1 Oce 25 48 88 52 12 

1 Qct -30 Oct 23 57 83 43 17 

Total (nights) 52 52 87 48 13 

Table 6. Accuracy of predictions for nights with at least one hour of 
intensity 5 or higher. Forecast in the left and postpre­
dictions in the right column. 27 August-30 October 1969. 
CFR Cold Lake, Alberta. 

Nights with 
at least % of nights '/'. of nights 
1 hr. by in- with accura te with inaccurate 
tensity of Postpre.- PostiJre-

Period 5 or more Forecasts diet ions Forecasts dictions 

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 

Total (nights) 22 32 82 68 la 
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(4) Use of old guidelines where pressure tendency and cloud CGvcr 

w~re considered (these weather factors were not taken into account 

when postprcdicting). 

(5) Inexperience in forecasting migration. Since intensitics 0 

and 8 are rarely recorded they should neVer be predicted. Instead 1 
and 7 or perhaps even 2 and 6, arc to be predicted to obtain the 

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

predicting this IItrick" was used throughout.) 

Table 7 shows all nights with an inaccurate migration forecast 

and possible explanations for the inaccuracies. Where a combination 

of factors formed the possible explanation, Table 5 gives only those 

considered as the main part of the explanation. 

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

possible explanations: unusual situation (7 times). inaccurate weather 

forecast (7), faulty use of guidelines (6). use of old system (4), 

and inexperience in forecasting migration (4)_ In four cases, a 

combination of two factors formed the possible explanation. For one 

case there was no known explanation. 

Since an aCCurate migration forecast based on an inaccurate 

weather forecast could be considered as inaccurate, the accuracy of 

the weather forecast. was also checl<;ed for nights that had an .J.ccurLiCC 

bird forecast. Table 8 shows seven such nights. Accurate migration 

forecasts for six of t.hese nights could reasonably be explained and 

~ay therefore be considered accurate. The migration forecast for 

11~12 October had to be conSidered inaccurate. Therefore the con­

clusion from Table 5 must be modified slightly to 50% (20) accuracy 

of the 52 nights, not 52% (27). Conclusions from Tables 3 and 4 



• 

14 

T.:.bl..;-; 7 •• \ccur.1cy of wc,)::;,.:::.::.- ;:ol.·cca::>::' J.nd !)ossiblc. cxpla:i.<:.::io;;.s for 
niGh::s with in.:lCc-.: .. ·.lt..:! mir:;r.:J.::ion £orccJ.sts. Sce tex:: for 
criteria. 27 August-30 Octo~cr 1969# C7E Cold l..;:.:<c, Al'ccrt ... 

" >< "" u 
0 0 - ,-," 0 " ,-, o.u >< .c " "' ~ ,~ x " 0 

" " '" >< " 0 H ~ 
~ -0 ii ~ 0 " 0 
0 u 0 .c u u ,- " u " u ~ u u 
~ ~ ~ • " " u "" 0 ," x 0 0 0 0 0 ," 

D;, t" Z , 
"' ," ;,: ...... 0. ," " 

27-:28 Aug 8 2-6 1* F" 
28-29 " 14 1-6 I w* 

l- 2 Sc.pt. 5 1-8 .A* F+U~'( 
4- 5 " 13 1-3 A y* 

1C-11 " 14 1-5 I W 
:"2-13 " 12 2-4 I ·W+F 
:5- l6 " 14 2-5 A Y 
16- 17 " 13 1-5 A U 
17- 13 " 9 1-5 I W 
18- 19 " 5 3-6 I WT1' 

19-20 " 6 3-5 A U 
24-25 " 14 2-7 I 0* 
26-27 " 6 5-7 I 0 
28-29 " 7 3'-7 A 0 
30S-1 Gct 9 1-4 I W 

1-2 n 10 1- L; A (~) 
4-5 n 10 2-5 I W 
5-6 " 14 1-7 A U 
6-7 " 14 3-5 A F 
9- J.O " 12 1-4 I O+y 

. :"0-11 " 14 3-4 . A Y 
lL.-15 " 14 1-4 - " • 0 1 ~ 1 ~ ..;- .0 " 14 2-4 A U 
16- 17 " 12 3-4 A u 
26-27 " 6 1-2 A F 

,accur,at.c 
1 - inaccurate 
F fm..:lty use of gUidelines 
W - inaccuracy of weather forecast 

S~C text for details. 

n('rJ;l~~\C'; 

OCCOlsio;).J. 1 r.:1in ~isjuC:;~ccl. 
Hir.Js ~w 00 10 '-1pr. , -:. (; :.:. v:...:i ... t.lc. 
Intensity e ot 21CO : .... r s • 
Used intc"sity 1 throu:.)lOu::, t.he r.ight. 
Hinds f.::;.vou;::'ablc., no::. :;,ct.: ::.r<::.l, 
Hinds neutral, no::: favourable. 
Intensity 7 for 3 ~Io·...;r 5. 

Intensity 5 i •. to hCilGwi:r:.d. 
Hind favour.:J.blc. not u-:.£avQurablc. 
w'inds filvourablc, not ncutral, 
misjudgcc! prccipitation. 
Intensity 4 at 1700 hrs. 
Clm..:d cover considered. 
Cloud cover considered. 
Clowd cover considered. 
Wind favourable) not unfavourable. 

Hind ncutrc.l, not favol,;,rablc. 
Ir.t.cnsity 5 at 0600 ho:s. 
Guideline 1;2 not used. 
Intensity 1 .five hot:rs in a row, 
cloud cover considered. 

Int.ensity incrc.u.scd ir. early r.:.orning. 
n " n " 
" " " " Guideline In mis· .... sed. 

u - unusu~l situation 
N - no kr.owr. 
o - use at old sys:cm 
Y - inexperience. in forecasting 

rnigr .. tion 

n 

n 



T.:1111l'S. l'ossiblc r"il1.ln.ll ions foe the nccur,lc), of the nlir;r;llion forcc<1st [or niLhts ,..'ith nn in<1cn!r;~te t,:cnll!d" forcc:ost. Scc t0Xt for cl'ilc'1-i<1.27 AU[;llSL-30 Octol)(~l· 1969,. eFB Cold l..~::(~, l'\lO(;rL). 
---- ~' .. - .. ---'--'-' ._----_ .... _- .~----.--- .-.• ~---~--.. ----- -~~.~-

D<lte 

3- 4 Sept. 

9~10 Sept. 

29-30 Sept. 

2-3 Oct. 

7-8 Oct. 

8-9 Oct. 

11-12 Oct. 

.-.---

1113ccurate pnrt of 
~c2t!lcr forecast 

I·.'i!~d <1t 5,000 1 neutral, 
not unfi1vour<lble 
Wind at 3,000 1 neutral) 
not faVOU1"able 

Precipitation from 0100-
0600 hrs not forecast 
Wi~d at surface favourable, 
not ncutr" I 

Wind at 5,000 1 neutral, 
not favouT<lblc 
\':ind at 5 J 000 1 neutral) 
not ullfavourablc 

'. 
Vin~s at 3,000 1 and 5,000 1 

favo~rabl('J not neutral 

Precipitation supprcsscd all migration J rCL;<1ruless wind 
direction. 
Data available only for 1700-2100 hrs. Forecast intensity 
accurate but higher than actual one (S and 7 at 2000 <lLld 210-::) 
hrs instead of [I <lnd 5). 
The r:tigration forecast Has very 10\..] alreildy bec<lUsc of very 
unfa\,o,lrab le Hinds a tall levels. 
Data aVililab1e only for two hours. 
but 101"o2r than actual one (1 and 3 
instead of 1 and 5). 

Forec2st intensity <lccurate 
at 1800 and 2100 hrs 

The forecast \,as abo~c aVo2r<'.[;c but not yet inaccur<lte. 

Precipitation suppress.ed all micration l"C'g2:.rdless wir:d 
direction. 

No, explanation. 

, 
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\,'uulJ h.lrJly ch.:1ng.:! when data for the nicht: 11-12 October were deleted, 

~nd conclusions from T.:lblc 6 would not change <lt .::Ill. 

For three of the five nights with inuccur.J.tc postprcdiccions, 

Table 9 shows the following possible explanations: faulty use of 

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

of these two factors (1). 

DISCUSSION 

The postpredictions were much more accurate than the forecasts 

for S!'-~ L~l!'!-'*'~_~-Z ___ ~_ca~ 
(U Heat.he!: reports and maps were used for eostpredictions_instead 

of forecasts. 

(2) The actual intensities of the previous night were carefully 

checked against the postprcdiction before making the next postpredi~tion. 

In this way a good idea was obtained of the general bird situacion. 

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

casting. 

(3) All postpredictions were made by the same, presumably most 

~xpericnced ?crson at: leisure; wr.ereas the forecasts were made by one 

or another of chree persons, usually in a hurry. 

(4) All postpredictians were made in che winter which eliminar",c 

some personal bias (caused by the "nice wanD. weather ll or lImij~ra~_~ng 

gees ell observed ear ber that day). 

(5) Cloud cover and pressure tendency were not considered when 

l7l.,j.~ing the postpredictions since Richardson (in press) had found that 

1I0 n;::C [surface] wir.d direction had been used to predict migrat.ion 

volume at. colci Lake, the use of other weather para~eters does not sc~~ 



j/ 

~.,)ssibl~ cxpl.::,,~:,tiv:1s of ::'n.1ccur~tc 
!:...::xt fo::: critcri.: .:-".t! ::'c:::o.1i1"',010£;y. 
C~~B Co ld l...:J.ko, Albcrt.l. 

l)o:=.t:-,n::c::'c::.iG-:".:::.. Scc. 
27 A:":'':;,,£oc-30 Octo::'cr 1969. 

>!o. 
r.ol.lrs 
with Extremes 
r.lci'::'r of 

"Poc-.si'.Jlc 
cXjll:.:i.,J.::.ion 
i n<1CC '..Io:'.l t. C 

d.1 t<l incc';1$ity pr0.diction 
, 

1-2 S"p::' • 5 1-8 

S-9 Sept. 14 2-7 _ F 

26-27 Sepe. 6 5-7 u 

~-2 Oct. 10 1-4 

3-4 Oce 14 2-7 (N) 

.". 

U - unusual situation. 

F - faulty use of predictio-a guidc.li .... es. 

~ - no explanation. 

S~e text for details. 

I:1~cnsity 6 .:It;, 2~CO 
__ c ....... 

OVC:.:'- cst.ir..at.ic •. c: 
l..:.:1£,:-:,vol;rabl.cncs~ of 52 wi .. d 
<lt 3,OOQI at " ';";',~:" 

?ost.~rcdic~cd i~tcnsi::.::'c5 
(6 at 2300, 2400 ~~~ 0100 
hrs) w(:rc :"owcr t.:-:..::.;-;. the 
u:l.usu.llly hig:-. ,.et:..:..:.1 
intc:l.~itics (7 fro~ 0100 
through 0400 hrs). 

~ot vcry inaccurate. 

Not vcry inaccurate • 
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t.o give.:;, :;;t.J.tiscic.:l.lly improvccl predictive abilityrt. (The other 

w.,;nth('r factors us..:d - wind at 3,000 "nd 5,000 feet <lnd prccipit<J.tion-

were DJt s~udicd by Richardson). 

(6) I aimed at a high raCe of lIaccurac)'1T (l.9., ;!l unit J,iffcrc .. c 

fl_"on: 3ctu.:ll intensity) in m.1kinl; post-predictions r.:lChcr th<ln at the 

p~::'-l.:.l.l intensity. If, for example, the weather situation for Cl 

September night was highly unfavourable it still would be unlikely that 

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

I ucovered ll both intensity 2 (most likely) and intensity 4 (very ur.-

likely, bu;: more likely than intensity 1). 

The postpredictions Were made under optimal conditions, the fore-

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

rcason.a.bly cxplai.ned indicates that migration forecast.s made under r'ne 

right conditions coul~sufficiently accurate for operational u~e. 

Compared with the results for fall 1968 the predictions for fall 

1969 had a slightly higher accuracy: 

Augu s t- Scp tcmbcr 

Qc tab er 

Accuracy 
forecast 

% 

67 

77 

63 

76 

Accu::acy 
po~t­

prediction 
% 

1968 

90 n 

87 92 

Operil::.ion.:ll usc':ulncss 0:: migYClt.ion forccasts# Three flying 

squadrons at CFB Cold kke regularly operated at nig~'1t during i<lll 1969. 



:<.2p0~tcd on t.hree nights; 

Intensity.:;.;;. ti;-.,c 
of '_::.ri~{C~ 

19 

Number of 
reported 
strikes 

Time of 
strike 

(HS': ) Ac tUill Forc:c<1st 

11 September 2 2030 6 6 

2030 6 6 

24 September 3 2100 5 

2130 6 4* 

Unknown 

25 Septem'ber 2 1700-1800 2 

2140 7 7 

* See Table 7 for possible explanation of inaccuracy. 

As was expected, the majority of the strikes happened with high 

intensity bird migration. 

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

standing of the causation of migration. Table 5 may show why the 

predictions were wrong but it does not explain why tne birds wc~e 

flying in unexpected intensities (the !tunusual situations lJ ). Si .. c~ 

the ext.ent of the influence of individual weather factors was un:.'loWT., 

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

science. Personal bias may, therefore, ir..fluence the results, and 

repeacin6 a prediction rr~y not always give exactly the same results 

even when done by the same person. Elz.oorating and rewriting the 

?rediction guidelines ~y reduce the aQoun~ of personal error. 

,-,reIl prepared migration forec<.lsts cJ.n bc of considcr;:;.b:'c V.::ilL;C fvr' 

r.,::'li.cJ.ry operations but it is unlikely that -.:.here wU: be cr.ou.;~; 
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~i010::;ists to rr,J.l".:;. migr:ation forcc.1scs at all air bascs in Car. .. t.!Z •. 

:.:..:::;: ,,-o::-0 10:; :'Cil 1 Oi f ice to use .::t. IT.igra t io;J. forccas t mam.:a 1 to >.:<:::<.c rou tine 

~or.::.cJ.s~s. Such a stucly can bcs~ be carried oue during :a11 1970 at 

Cl·';} Cold wlu!. With sufficient support. to work undC!r optimal co .. clit:;;.ans 

~:-;'-'- study s:'10u:"d Ca) show the usefulness of the test r..igr<ltion iorc-

cases, and (b) determine the feaSibility to have forecasts prepared by 

~1c teo:ro 10 gica 1 Off ice s taf f • 

CO~CLUSI0NS A\~ SL~\Y 

(d 1'-.::om 27 August through 29 October 1969 daily forecasts of t.he 

~ourly intensity of migration were routinely made at CFB Cold ~~c 

covering the 1700-0600-hours period. The forecasts were bJ.scd on 

local w'::'<it';>.cr forecZlsts and were useu during briefings for nigr.t flyin.:;::_ 

(2) To check the forecast system, I later made llpostpredictions tl -

l.C., ~igration forecasts based on records of the actual w~ather, 

(3) Co~parisons of predicted and actual hourly intensities 

(o~i:ained froffi radar fil~) showed the accuracy of forecasts and post-

~r~~iccions (according to described criteria) as 67% and 9~kJ 

respectively, for 27 August through 30 Scptc~ber (277 hours) an~ as 

7n~ a:1d 87/~ for 1 t.hrough 2.9 October (235 hours), 

(4) Of a tot.al of 52 nights 50"/Q (26) were <lccuratc in forecasts 

(~ccordins to described criteria) and 87% (45) in postprccictions. O~ 

2. :'0'.:..:11 of 22 nig:"1ts with .:le least onc hourly intensity or 5 0:::' i:isi'.cr, 
" ')"/ (-') ""' - '. , accurately forecast and 82% (IS) postprcdictcd. 

( .) " :... 1."1<':' fact that the postpredictions we::e mor~ 



21 

c;..:pcric .. ce and care, migration forecasting could be accurate cno\;.;;'::. ::'0 

be ~$e~ul in military operations. 

(6) It is recommended that forccas~ing wigr~tion be contin~cd at 

C~"3 G0ld Lake during fall 1970 and that a feasibility study be r...:ldc 1:0 

determine whether the staff oi the Base Meteorological Office can ~kc 

rou~inc migration forecasts. 
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