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7 August 1979 - Severe Weather
1 The following are some personal obser-

vations of the utility of the satellite and radar observations currently
available to OWC in the identification and tracking of severe convective
phenomena. While particular emphasis is placed on events of August 7tha
it should be pointed out this was the third confirmed tornado touchdown
over land surface experienced to date in the 1979 season. Since it is
relevant to conclusions to be presented later, it will be stated initial-
ly that Exeter Radar did not detect the presence of "hook" echoes with
either the Leamington Tornado of April, or the Brampton Tornado of June

in this year. Indeed, in the case of the former, I could identify 1ittle
if anything which could have been readily identified as potentially severe.

2, On August 7th., Sateilite Imagery dis-
closed the presence of two very large and distinctly separate (both in
space and time) thunderstorm complexes. The first developed in the very
early morning hours over northern Michigan, travelled eastward across
northern Lake Huron, then more southeasterly over Georgian Bay, and even-
tually crossed western Lake Ontario into New York State by 2:30 pm. Wide-
ly separated events associated with this complex testify to its huge sphere
of influence -

severe thunderstorms and boats driven onshore at
Sault Ste Marie around 6:00 a.m.,

heavy thunderstorms and hail around the Bruce
Peninsula at 11:00 a.m.,

a suspect tornado at Powassan 9:00 a.m.,

i a funnel sighting at Toronto just before 1:00 p.m.

These events were too widely separated to be linked with any particular por-
tion of the complex as viewed by the satellite. The second complex devel-
oped almost explosively after 6:00 p.m. to the west of Lake Ontario, and
moved on a general southeast course over eastern Lake Ga¥dtdo during the next
two hours. Again while associated with the Woodstock to Waterford tornado
track, Tittle specific information as to where and when severe events were
occurring could be readily deduced.
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3 Despite lack of precise knowledge as

to what was happening under the first severe thunderstorm complex, as
portrayed in Satellite Imagery, measured GB tops of 63,000 feet on Al-
pena Radar Summaries prompted the issue of a Severe Thunderstorm/Tornado
Warning for Algoma and later northern Georgian Bay Public Weather Regions.
An overly Targe area for a tornado warning; but, commensurate with our
ability thus far to discrimiante on the basis of Satellite Imagery alone.
These warnings lapsed at 10:00 a.m.

4, A1l Warnings and Watches issued at OWC
after 10:00 a.m. were in direct response to radar and visual observations,
When Satellite complex no. 1 took a more southern course, Exeter Sceptre
exhibited a well-defined 1ine echo wave pattern "LEWP" in an east-west
oriented squall 1ine from the base of the Bruce Peninsula to extreme south-
eastern Georgian Bay. The 15107 Exeter output is enclosed to illustrate.

A similar, but north-south oriented LEWP, was observed in June on the day
of the Brampton tornado. In each case, tornado development took place 1 to
2 hours later (Brampton 7:30 a.m. - Toronto funnel sighting 12:50 p.m.),
and not during the period when the LEWP was most readily identifiable. How-
ever, weather watcher reports of peculiar sky colouring (green) and hail
storm at Wiarton prompted immediate action for warnings to Simcoe, Grey,
Dufferin, and Southern Bruce counties. These were extended a little later
to Peel, York, Durham counties, and Metropolitan Toronto.

5. A hiatus in activity occurred from 1:00
P.m. until 6:00 p.m.; but, based on dynamic assessment, a general Watch

for Southern Ontario was issued at 3:40 p.m. About 6:00 p.m. when Satel-
Tite complex number 2 developed explosively west of Lake Ontario, OWC radar
measured tops of cloud east of London increased from 36 thousand to 42 thou-
sand and shortly thereafter to 48 thousand. This sudden development of tops
resulted in warning of severe thunderstorms for Perth, Oxford, and Waterloo
counties at 6:15 and an hour later for Hamilton-Wentworth, Haldimand, Nor-
folk and Niagara Regional Municiplaities. Reports of hydro towerdestruction
arriving at OWC prompted an upgrade in the severe thunderstorm warning for
R.M. of HaldimandNorfolk to tornado warning.

6. A more leisurely examination of Exeter

radar data has allowed identification of some features which were not iden-

tified or could not practically be put to use in the hectic hours of 5 to 9
N p.m. on August 7th., 1979.

(1) A small 1line formation of cells "A" in accompanying Exeter output
2210, 2220, 22307 moved eastward to merge with armuch larger south-
ward moving--complex "B" at about the time and place tornado develop-
ment followed.

(2) A "hook" is identified on 23207 Exeter Sceptre (rotate page slightly

compare for size and shape with "hook" identified on Carp output of
27 June 1979).

Annotated diagrams are included.
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Regarding the "hook" displayed on Exeter Radar, it can only be readily
identified on the 23207 Sceptre output which arrives at OWC at 23302
(more than 30 minutes after known tornado development). It should also
be noted that in both Carp and Exeter displays the radar views the phen-
omena from a most favourable position - i.e. on the backside of the main
echo clutter which would probably obscure such phenomena if viewed from
another vantage point. Although I haven't had an opportunity to view
Woodbridge output, I doubt either it or the YZ-C Band would disclose
this feature,

7. A number of points emerge from the pre-

ceding discussion:

(1) Since reliable pattern recognition techniques have not yet emerged
from OWC application of Satellite Imagery to Severe Weather Forecas-
ting, the degree of discrimination required to identify and track
tornadoes simply does not exist. PBased on experience to date, 31t
cannot be assumed that the most severe event is or will be under
highest satellite indicated tops. However, in areas without radar
coverage, particularly if some "ground-truthing" is possible, crude
areal warnings are possible.

(2) A1l tornadoes do not display "hooks".

(3) When tornadoes exhibit "hooks", they may only be displayed when
the phenomena is viewed advantageously by the radar.

(4) First appearance of the "hook" on a radar scan can by no means be
construed to be the first appearance of a tornado. Conversely,
disappearance of a "hook" does not necessarily mean disappearance
of a tornado. (all of points (2), (3), and (4) must be recognized
as_serious impediments in radar capability to defect and track tor-
nadoes).

(5) The ten minute processing time in the Sceptre system is a major ob-
stacle in the path of real time identification and tracking of se-
vere convective phenomena. The thirty minute turn around time for
Satellite Imagery while not overly crucial to synoptic scale phen-
omena is crippling in small scale severe events.

(6) Radar disclosure of LEWP or merging echoes can be important precur-
sors of severe events. While merging echoes might assist in pin-
pointing tornado initiation, such is not the case with LEWP.

7. In conclusion, it must be stated that al-
though the efficacy of radar systems is probably highly overrated by the
public and some meteorologists in severe weather situations, it is our most
reliable tool at the moment. There is much need in training both meteorolo-
gists and technicians in the recognition of severe and potentially severe
weather manifestations. on radar. Turn around time of our Satellite and
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Satellite and -
Radar systems coupled with human delays in identifying and manually track-
ing small scale severe events presents a powerful case for pursuing auto-
mation of all steps now carried out by humans.

R
GWG/cf (G. W. Gee),

A/O0fficer-in-Charge.

Atts. 6
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Hoadquarters
22ND NORAD REGION

Hornell Helghts, Ontorio
POH 1PO

2275-1 (220WX)

17 August 1979

Ontario Weather Centre
Atmospheric Environment Service
Toronto International Airport

P.O. Box 159
Toronto AM:, Ont.
L5P 1EL

Attention: Officer in charge -
Ontario Weather Centre

Dear Sir:

STORM DAMASES ~ Aug 07/79 - POWASSAN AREA

MWO Guindon and myself toured the Powassan area on Friday,
August 10, three days after the storm struck. Although much of the
damage had already been cleared, a fairly consistent pattern of
damage was evident. Nearly all of the destruction occurred to trees
rather than to buildings. In most cases the trees toppled from the
S to SW towards the North. Some were split near the base, others fell
intack expesing the root system. The damage tended to be grouped,
that is 2 or 3 trees in a small area were struck but nothing between

the trees, including at times vulnerable sheds or small buildings,
were affected. .

We identified 3 or 4 such areas in town and several at nearby
farms. One such farm, belonging to Mr. R. Fielding, is located about
3 miles NE of Powassan. A large metal shed, containing more than 1000

chickens, had its front doors pushed "inwards" and permanently creased.
These doors face northwards.

¥We spoke to Mrs. Fielding, who observed the damage, to two other
individuals who also observed storm damage in other areas and to the
local RCHP detachment. No one saw,gsheard of a funnel cloud. There were

no hail reports although very strong winds and heavy rain were consistently
observed.

In the opinion of MWO Guindon and myself this was not a tornado.
On the other hand there is no question that this was a severe weather event
accompanied by very strong squalls and possibly some cloud rotation aloft.

. .
A /v%‘-/-.'v
D. Bernachi
Officer in Charge
CFFC North By
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FROM A/OAEM : ' pate 23rd., August, 1
De
SUBJECT Detection of Severe Weather
Sujet
1 Reference is made to your request

for information in responding to 8750-1 (AFWC), d/14 Aug 79.

2. A summary report is enclosed on
events of 7th August 1979. I believe M. Newark and C. Klaponski
of OWC will be preparing a more formal text and recommendations in
the future.

3. It should be noted 6pinion stated in
_the aocompanying text is my own; but, at least in so far as conclusions
are concerned, these have been discussed with M. Newark who is in agree-
‘ment.

—

4, Incidentally, I am forwarding a copy
of a report on the Powassan incident of the same day prepared by D.
Bernachi who proceeded to the site following conversation with myself.

AU,

GWG/cf . (G. W. Gee),
A/0fficer-in-Charge.

Atts: 2
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A/OAEM ) *13th., August, 197
Preliminary Report
Events of 7th August T9709.
Te Carole Klaponski of O.W.C. was
despatched to the scene of the "Woodstock Tornado" on August 8
and 9, to conduct an aerial and ground survey of the events.
2. Her preliminary findings are en-
closed.
3 Times indicated have been deter-

mined from bench marks established in destructien of hydro towers
(courtesy Dave Aparrow). Time annotation of tornado tracks continues.

A
gug/cf 6. W. Gee), 'RECEIVED

A/Officer-in-Charge.

{ AUG 14 1979

Encl. 1

[l 4, Mgl g iyl

CGSB—6GP22a PP&S Cat. No. 3591



Tornadoes - Southern Ontario
7 August, 1979

Here are some of my preliminary
findings on the tornadoes in the Woodstock area.

There were two tornadoes, and I
suspect each had double vortices at the same stage, (from as yet uncon-
firmed eye witness accounts, as well as ground evidence).

The first touched down southeast
of Stratford at about 1820 1c1 and moved southeast for about 15 miles
before curving northeast. It continued on the ground for another 5 miles
before 1ifting at about 1900 Tcl.

The second tornado touched down to
the northwest of Woodstock at 1855 T1c¢1, immediately north of county road
17. It moved southeastward at approximately 35 mph (as did the first),
and Tlifted Southeast of Waterford atabout 1955 1cl. Large hail (golf
ball, hen's eggs, and some larger) fell from 2 miles south of Waterford
to south of Renton.

I am still tracking down eyewitnesses
and attempting to get more precise times of sightings. Pictures should be
back mid-week. -

Mike and I intend to collaborate on a
paper giving a brief documentation, but emphasizing impact of the warning
system and effectiveness of:

1)  the watcher network,

2) the forecast procedure
and
3) the communication system.

We will conclude with recommendations in those areas, as well as in the area
of organizing future investigations of similar nature.

CEK/cf Carole Klaponski.

13/8/79



\ N
VB ¥ i
:af N A
v »‘ ------ {4
: '\ (&

}[) - 1& ~ Coqn &’w/vw
v i/ ff’

8
o\ ‘
é%/}} = /)\;:\) j\;’j - /L Sa Ww G)
\ : C@\F ‘; g DDQ& w‘/%‘MA - _ “’M“if};/‘ g }’{’f RS | 2. 1,4 g% A il "
\O <

n gV 7 '{9 2 s

(\Y 279 B/ Ny
TR S 7 A a e A 7Dl
il

o L B L 3 oL



 Weodstock

h

Comy 7 & G 4 ” A7
: %Q f - — ,.lé?:*‘?;- il 2 £ j éy@ﬁiﬁfz - g{{.{‘_«' LA

Y

€

-
1]

2 ¥ .-;.;':‘ ok ‘5/~
/’%f’y ANDS gt e::é" . wmdwaé@é;,( — @W@a&% )

Y’

e ! @>;w€ W; L= A fb/awf.aﬁg mewé,g é{g

LTI OFfP /‘{M IR Iy E VRN N S

J

;‘\E — — e o - —_ e
¢ »‘M - jWLﬁ—gﬁff{;v g »z::«‘f.;i&'f, gtz :““fliﬁ . e?gf‘w—'%{ ’ﬁ{::e_,gg__. . S E—
é{{{{l@ w"‘i&)’}‘:{* < /“;

s

1/ w@"“ﬁf ” f" ‘ 53"?; g M@ A fg/‘ — L = .
<77 ’Y//‘W! Ao .
. / = el B Pl . B = = e %{zw



. : Mira £m '
! ; tssud
5349,\ M TiMeE om 1 opeun IN N ouT | BRoAD CAST HIMZZ
WARN NG For ISSUE Time in o N ssc Ssc | NEwS B
75 Simcoe Grey Durrenm . /535 153¢ 154, /53% (54 15k "
w m AL ce |
,2% | pece York ODURHAM Y METRO {655 /. {_._lqoo___}_ 1703 U P oy £ - >N " 702 Bto Js
\jm MACNE LK owT (100 ... 1725 1727 EEEPR TR Y- 7T B
: ! -
E e {CNCLTN  Smie Crev bc..nm%sw 1130 - 1729 m ) 1732 - /1816 . wm
_“ ALl Ve . .
T lencian  Pee York owannm w ¥7so 11749 WkiET . . S - 7812 L2
! m METRD : w
.\mdn enveLrar . Matne LK on {915 M A3 3% . _.. 1950 38
i ’ :
78 WATCH FoR LK S© CLAsR Lk (9o L 1) Y B 27 3 S S SO & 0~ S N 1956. | 16, . ./
L (Huesw Sga bewsn  Wew bn:ben_ e} ; JRU RN AP A
il&miﬁ-. meﬁlimahs.oibxmm@ d_ s i 23k X3 | A3 4 tosT. oue. | Tl - S
H : . OPSRATDE ERLOL -
o warcn armre 7 Foe st ces, 2300 L2aus | 2351 B 2332 3z
i ermh\m SRn v Mt  WEN L k R e e e R
_ MOE... AMingnka ! B - - - = R
w.\l L BRANT, Hame ron wewmwoerry panos, . 23U 1 315 L A33T% LA34 . .Nwmmy., ) I.Mw o o
b Vmeee-weemen wnsaen , ) - - _ n
79 & iCweiTw  PERIH admrecco : 72330 . ..:.!,Nw,.wf.vlmxl, L35 3% ) NoT Founad \.* .-
: L pxfoes ,, d .
K mez»g welnt  HALDmanD - zc,.P_uorx w LA355 w —..2358_ |  ooco3 | ooo7 | ©ocoo coel oo ?. d2.2. m
= ; H i L H
g3 w:.»n\zw ERN Lt ERiE oo30 “ 0026 . 0037 0030 o3 0637 9 ”
- |
Bl RPN bt P i arely —O-B3D m, 6035 O03%— ] oD Y I¥£ _,
: |EeQealortors  ntiAbkARA : : : - .
Fd e CniceTan  Tormase weNG ooo | 02 | ougH¥i o . e oray |, .N{.x.
, HALD -AOE FoL K ” : : ~ J——
34 LATCH LI STCLAR LK Erve ons m M olo 6’ 1 -
W ACALA XTBM Seerfin (4L _HELory . .
83 mmentx mALE  Con Lk Eg o230 | 0233 _ ox%o oLy 4
o R R .
: ” .x_ S& INDICATES  LEnGTHY DELAY  yyz (1S i op mote  Fn SSUE T an 70)



,um,. : ’ . ¢ ; : N NS e .
e ’ . . : S T 158wt ) .
Stﬁ,n.ﬁ\ . K . - . e Lot i ™ on :

For. - Time on | REND N N awT BRoAD CAST  fiime AT .
JARNNG . ISSUE Timé 1N o ' NIRRT . Sse T NEws anl L

75 _ | Swmcoe Grev ldurreem | .83 | ABBC L 154/ T 2T TS 2 VAN T -1 Sl Wy [ I SR

QR e i - . - . ) . .
. (703 |\ 1 e | J17ea | o |75 .

7l _LPéL_ Mork duenam i memol. . L6SS 1700

Ao Moo 17as | L 173 /815 .| T8 .

T1___ | mAewe . LK owT . ...

1816 46

:.:E.NM&P,;. CNCLTN  Simcoc. . Grey Dntnmmatw 1130 17 29 : m - \.NnMLJJ.‘Ii IS S—— DRSS A poeteend TR
Al M . . :

o dbe CneLTn | Pets YORK DulHAM”. . foo . 1750 « (749 .\ L1752 ] . .. RS B £ -1

- METRO
- : , ‘
ITe | eweern maewe & omt . (TS " 1932, % | | - . oo bet950 L -

[ S S . ) R ,ww . » + emm e z,r, e e e b e e [,
LB luaTCH FoR . LK ST CLAIR LE %o | (a4} 0% Bt U WA -7 NN NS, MRS I 1956 e e

Hueorw Spm benag  Wew Le Onr ' oo e e

I‘Fi..lmm\n.glﬁﬁ&ﬂmhso:ank@Wm PRy 2216 2R3l | R332 T b _tosT_oue | T
: ' | opseanme ErLck

0 WATCH CPOATE 75 Fok LK ST CLAR 2300 . 2245 ilw.wum.u‘.!:ﬁmi b }oa2332 | .32 | e

P e s g

LKL ERIE Sew be Muzn WEN L e e - o JR SN S

oNT Aagpla ) )
¢ - ] s

‘2353 | B8l . ..

- - .
e Bl BRANT, HAm T2 0 epnvoeiry i L35 L 315 2339 %!, U 51 5 R NN PSPPI

(ARO - NOR K o/ (ASNRA - : " ‘
L2353k . e - por. Founn | TL Fhm R

T9.=. iCwecerw  PERTH wimecoo A3 l;lfb«wx..l\{l e

DX fForh

B - TﬂuﬂZJOa voznge  HALimano -~ zo.wvnorﬁ 2355 2358 | . ©oos ... | . ©ooo oo | oo (7 . e lo TEUR

-
§

wy “ ; L ,
cox .| . 0032 . - 0030 0032 0039 9 ,

) : : : “,
g3 i MARING  ERN LKk ERiE . ooc3o0

. | H

e m w
—Ble | enelrn—BRANT—HAnrwrt |ID.D|w._.u||«7 0035 o03% b _ foteX22 1 ¢
. m - m

M Qo Moktaes ALt ALARA !
ol ol

LoULg ¥ * R VUV SV

§2 . lcncern  7Zorunoe wrle : otoco L.
. 3
]

HALD -NORFoLE
z4 WATCH L1 STCLAR LK GlE Cons come L olxo | | 6ed9 14 ) -

W ACARA  XTRM Sewlas LIS HGLIN. . i i .
83 Wm\_\nti MALNE ) L EEw o230 | o233 ) OLYY 4

e e < 8 wvers
~

s / e anbaraTze LEnGTHY DELAY  YYZR m,m M) op moee Fin iSsue T nz_qov



QUTLINE OF A REPORT ON THE WOODSTOCK TORNADO

1 DOCUMENTATION
Brief description of the synoptic situation
Storm track and dimensions
Physical Events

2 IMPACT [of THE 0OAZelN Yy

Severe weather messages issued by OWC
Which agencies received the messages
Survey of people who heard the messages, the time lead, and
what actions,if any, they took.
3 EFFECTIVENESS
Of the watcher network
Of the forecast procedure

Of the communication system

4 ConCLUSION AND RECOMMENDATION
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o Here are some of my preliminary
findings on the tornadoes in the Woodstock area.

There were two tornadoes, and I
suspect each had double vortices at the same stage, (from as yet uncon-
firmed eye witness accounts, as well as ground evidence).

The first touched down southeast Z
of Stratford at about 1820 1c1 and moved southeast for about 15 miles A
before curving northeast. It continued on the ground for another 5 miles
before 1ifting at about 1900 lcl. | 7 oo

The second tornado touched down to
the northwest of Woodstock at 1855 1cl, immediately north of county road

] Mﬁ,17. It moved southeastward at approximately-35-mph (as did the first),
and lifted $outheast of Waterford atabout 1955 1cl. Large hail (golf

ball, hen's eggs, and some larger) fell from 2 miles south of Waterford
to south of Renton.

I am still tracking down eyewitnesses
and attempting to get more precise times of sightings. Pictures should be
back mid-week. -

Mike and I intend to collaborate on a
paper giving a brief documentation, but emphasizing impact of the warning
system and effectiveness of:

1)  the watcher network,

2)  the forecast procedure
and
3) the communication system.

We will conclude with recommendations in those areas, as well as in the area
of organizing future investigations of similar nature.

CEK/cf Carole Klaponski.

13/8/79 |
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