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A CASE OF TEN THOUSAND
CLOUD TO GROUND LIGHTNING STRIKES

Bryan Jensen
Fire Weather Presentation Technician
Kamloops Forest Region

INTRODUCTION

On July 22, 1980, at approximately 10:15 a.m., a surprise massive lightning
outbreak began in the Kamloops Forest Region. By the time it has moved out
of the range of the B.C.F.S. Lightning Locator System (L.L.S.) (Ref. Pacific
Region Technical Note by R.0. Duffy, 80-0O24), over 10,000 cloud to ground
lightning strikes had been recorded., (See fig. 1, a plotting of 9,400 of
the strikes). This report is a description of events on the 22nd.

WEATHER SYNOPSIS

Fig. 2 - 221200 Surface Weather Analysis \

A weak surface trough lay over Vancouver Island ahead of a cold front lying
along 137W. Scattered altocumulus lay over the Southern Interior with a
more organized mass of mid and low level cloud over North coastal areas
spreading into the Central Interior.

Fig. 3 - 221200Z Analysis 700mb

Mid level moisture had spread into Northern B.C. but arced back around the
upper low into the Gulf of Alaska. :

Fig. 3A- 221200Z Analysis 500mb

With a ridge aloft over Eastern B.C. and a trough offshore, B C. was in a
southwesterly flow aloft.

Fig. 5 - Fire Weather Forecast

The 1345Z forecast indicated sunny and hot conditions for the day but
deteriorating for Wednesday the 23rd, as the offshore trough aloft was fore-
cast to move inland.

Fig. 4 - 221200Z Tephigram for Vernon

The Tephi indicated quite unstable air with enough moisture aloft to give a
Showalter Index of -1.2 and a K - Index of 34.7. Although the Sly Index did
not indicate thunderstorm, it has not been proving as effective as the K -
Index so far this year. The Tephi induced me to add at least a chance of
thunderstorms to the forecast broadcast to the Kamloops Forest Region.
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By 1400Z, the AC had developed into scattered ACC in southern sections.
A thunderstorm at Burns Lake (WP Z) did not arouse too much concern as
it was in the much more moist airmass over Central B.C. (Fig. 6).

The 1645Z Satellite Imagery discussion (Fig. 6) indicated much the same
as AES reports with patchy ACC noted over southern areas. Cloud movement
was noted at 30-40 knots to the East-Northeast. The quality of the
imagery was noted, indicating poor detail on convective cloud in central
areas.

At approximately 1715Z (10:15 PDT) the excitement began with almost
simultaneous reportings of CB activity and lightning cloud to cloud south

of the Kamloops tower (Fig. 6) and the B.C. Forest Service Lightning

Locator System recording of lightning cloud to ground to the southwest of
Kamloops and in the western portion of Wells Grey Park (Fig. 7). By 1730z
the thunderstorm had moved over Kamloops (Fig. 6) and cloud to ground light-
ning was being madly plotted on the L.L.S. (Fig. 7). Note that no CB's
were reported from the AES network at 1700Z (Fig. 8).

By 1800Z, an amended Fire Weather Forecast was received indicating that
the thunderstorms should be widely scattered (Fig. 5).

As the day progressed, the L.L.S. never ceased its mad plotting of cloud to
ground lightning. An attempt to judge the speed of the cells obtained a
speed of 35 knots from the southwest, similar to speeds mentioned earlier

on the satellite discussion (Figs. 6 & 7). I began telephoning reports of
this L.L.S. recording to the Kamloops Weather Office at 1730Z for trans-
mission to the AES network and to Cariboo and Nelson Forest Regions (Fig. 10)
and continued until the AES network indicated just how extensive the activity
was.

By 16:47 local time, 4593 lightning reports had been recorded on the L.L.S
(Fig. 9) and in the morning by the end of the outbreak, 10,204 strikes had
been recorded (Fig. 1).

By 2100Z winds at Lytton picked up to 38 knots from the South and the
temperature jumped 4°C, a factor that was to spread through most areas in
the following few hours.

CONCLUSION

(1) A later discussion with H. Raynor, Fire Weather Forecaster, gave a possible
explanation as to what had happened.

Unstable and moist tropical air had spread into the Interior in the warm
sector ahead of the cold front, to heat and destabilize the Interior,
causing the massive outbreak of lightning as well as being responsible
for the wind and temperature increases that followed.
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(2) a. The morning tephigram proved the most useful tool that morning
for indicating the possibility of lightning and for forewarning
the Forest Region of that possibility.

b. The early Fire Weather Forecast is done without the aid of the
morning tephigram, due to time restrictions, and therefore cannot
be overly faulted for not forecasting the lightning, but can be
shown to have a large weakness as a result.

c. The satellite imagery was apparently not detailed enough to
delineate convective development in B.C, A more detailed photo
could possibly have given some forewarning as to the extent of
the thunderstorm activity to follow.

d. The B.C. Forest Service showed some worth in giving timing, track
and speed of the cloud to ground lightning activity. Many examples
of general concurrence occurred during the day between the L.L.S.
and the AES Weather Network showing a possible future benefit.

To date, however, the L.L.S. is unable to guarantee the precise location of
the lightning events due to both inherent problems and topographical

distortion. These problems are being analyzed and hopefully a solution can
be found.
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