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GALE FORCE WINDS AND HEAVY THUNDERSTORM ACTIVITY
OVER SOUTHWESTERN B.C. ON SUNDAY, AUGUST 17,1980

(Forecast Investigation #5)

Peter Haering, Chief Meteorologist
Pacific Weather Centre, Vancouver

INTRODUCTION

On Sunday, afternoon and evening, August 17, 1980, many parts of south-
western B.C. received considerable damage due to strong winds and rather
severe thunderstorm activity. Power outages were quite general over a
large part of Greater Vancouver. Being Sunday, many recreational boaters
were having problems with gusty gale force winds over Georgia Strait and
the Juan de Fuca Strait. Unconfirmed reports indicated that a water
sprout was sighted over English Bay. An examination of the meteorological
events that led to these conditions revealed a number of interesting points
both from a forecasting and operational point of view. The forecasts that
were issued that day were generally quite good, although the thunderstorm
activity was not anticipated early enough and the wind speeds over the
water were forecast a bit too low.

DOCUMENTATION

Figure 1 - Forecasts issued/both public and marine

Figure 2 - Port Hardy, Upper Air Sounding August 17, 1200Z
Figure 3 - Port Hardy, Upper Air Sounding August 18, 0000Z
Figure 4 - Top Half - 250mb analyses for August 17, 1200Z

and August 18, 0000z
Bottom Half - 500mb analyses for August 17, 1200Z
and August 18, 0000Z
Figure 5 - Surface analyses for August 17, 1200Z :
August 17, 1800Z
and August 18, 0000Z
Figure 6 - Top part - 12hr LFM 500mb prognoses valid August 18, 0000Z
and 12hr CMC 500mb spectral prognoses valid
August 18, 0000Z
Bottom part - 500mb lifted index (LFM) analysis valid
August 18, 0000Z and 12hr forecast lifted
index valid 18 August, 0000Z.

Figures 7 - Various lighthouse reports near 0000Z of August 18, 1980.
& 8
Figure 9 - CMC surface analysis for August 18, 0000Z.

Unfortunately, the satellite pictures for the appropriate
time did not reproduce well and have been omitted.
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DISCUSSION

1.

Comparison of the 12hr 500mb progs (Both spectral and LFM) top half
of figure 6 with the actual 500mb analysis (Bottom, right hand side
of figure 4) show that the 12hr prognoses were excellent. Further-—
more, the intense digging that had occurred was quite well forecast
for the first time some 24hrs before the event occurred. The strong
jet maxima shown on the 250mb chart wvalid 17 August, 1200Z over
Southern Alaska (About 150Kts.) (See figure 4, top left side) was an
indication that the progs would likely verify well. Also, to the
southwest of Alaska (not on chart) a storm (remnant of a typhoon)
was moving towards western Alaska and intensifying rapidly, assuring
ample ridging to the east of its path. The MSL surface prognoses of
all computer progs showed relatively weak pressure gradients over
Georgia Strait (in a northwest to southeast direction) and a 1000-
500mb thickness drop of about 6dam.

The marine forecasts for southwestern B.C. were generally good -

gales of 35 knots were expected over Georgia Strait and gales of

40 knots along the west coast of Vancouver Island. This may have been
an underestimate of about 5 knots. Also during this time period, the
winds were quite gusty.

The severity or the onset of the thunderstorms was not forecast well.
The change from rain to showery conditions, however, was anticipated.

In this particular case consideration of strict MSL pressure gradients
along the Georgia Strait would have led to a forecast of light to
moderate winds. No doubt the gale force winds were caused by a
channeled wind maxima that moved over the region. In such cases
isotherms, height contours,and thickness lines are generally parallel to
the axis of maximum wind. These areas ot channeled flow are vertically
deep and there is usually little change in wind direction with height
(See winds figure 3 of 0000Z Port Hardy sounding). 1In such cases, the
strongest winds will be associated with the wind maxima and are located
immediately below it. Where then is the wind maxima located?

(For detailed discussion, see Pacific Region Technical Note 79-004,
Model 3).

The upper air soundings for Port Hardy indicated very strong cooling
near the 500mb level while the surface temperature remained relatively
constant. This indicates rapid destabilization of a moist airmass,

and in part explains the occurrence of the thunderstorms. No doubt this
explanation is too simplistic. The satellite imagery indicated a rather
complex evolution to the system that was carried on the PWC surface
analyses for August 17, 12Z, August 17, 18Z and August 18, 00Z (See
figure 5). In this case, there are also many similarities to what

Roger Weldon refers to as '"baroclinic leaf cloud systems'" (Part IV
Satellite Training Course Notes, Cloud Patterns and the Upper Air Wind
Fields, March, 1979. Certainly, the lifted index prognostic charts
(Figure 6) were no help.
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6. An interesting point also is the difference in surface analyses
between the CMC and PWC in this case (figures 9 and 5). No doubt
the significant event (portrayed by some line on a chart) was
captured better by the PWC analysis. However, what frontal slope
is implied by the PWC analysis?

SUMMARY

The following investigation has reVéaled-that,the forecasting of winds
for southwestern B.C. is extremely complex. - The factors to be considered

are:

MSL pressure gradients for - Georgia Strait
— Juan de Fuca Strait
- Interior to coast

Wind direction and speeds at upper levels

Location and strength of upper wind maxima

Type of flow (advection, channel)

Stability of airmass over area and changes in stability

Direction of low level flow and influences of ‘topography on direction
and speed of flow

Assessment of day time heating and night timevcooling

Stage of development of system under consideration.

Many of these factors are now being assessed subjectively only. Perhaps
what is needed is a systematic investigation of (initially) extreme cases
with the view of developing objective techniques.
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MARLNE FURFCASTS FUN BoCo COASTAL WATERS mwhfﬂv ENVIRONMENT
CHHADA AT & AM PDT SUNDAY 17 AUGUST 1980
MARIWE ARFS FORECASTS VALLO UNTIL & AM HONDAY,

I R R LT L A
POMICASTS FOR ARITISH COLUMBTA 1SSUED RY ENVIKONMENT CANADA
S1 w0 AM PDT SUNOAY IT AUGUST 1980 FOR TOUAY AND MONDAY,
bk MERD SCHEDULED FORECAST WILL BE ISSUFD AT

4 ¢ TUDAY 17 AUGUST 1980, AEORGIA SYRATI,
OV TER VANCOUVER YMALL CRAET WARKING.

LWk PRBBEN VALLEY WINDS SOUTHEAST 10 TO 20 KNOTS AFCUMING WEST TO NORTHWEST

Mied SOUNGeRHTSTLER 20 10 30 kNOTS THIS FVENING, PERINDS OF RAIN THIS MOKNING EASING TO

S8 THE COAST TSOLATED SHOAFQS THIS SFTEQNOON, VISIBLITLIES AT TIMES ¥ MILES
£A3T VANCOUVER 18LAND. RAIN IHIS MUHNIKG .
TOnAY.. CLOUUNY, PERIDDS OF RAIN THIS MORHING, TSOLATED SMOWERS THIS jyay Of Fuch BTRAIT.
AFTERHUON, HIGHS 17 T0 19, LOWS TONIGHT 10 TO 12, SMALL CRAKT WAKNING IN FFEFCT.
MOADAY,, MUSTLY CLOUDY WITH RIGHS NEAR 1A. WINDS WESTERLY 15 TO 25 KNUTS DIMINISHING 10 TO 15 KNOTS TONIGHT,
GHEATER VICTORIA, FOG PATCHFS SND OCCASINNAL SHOWEWS TODAY. VISIRILITIES AT TIMES
totaY,, CLOUDY, OCCASIONAL SHOWERS BEGINWING THIS MORNING. HIGHS REOUCED TO 1/2 MILE IN FOG THTS MORNING NFAR THE WESTERN ENTRANCE
VAR PA, LOSS TONIGHY NEAR 10, AND TO 5 MILES IH SHOWEMY,
MONDAY,, MOSTLY CLOUDY WITH HIGHS NEAR 18, WEST COAST VANCNUVER I18LALD.
NORTH AND wWEST VANCOUVER TSLAND. WINDS SUUTWERLY 10 TO 20 kMuTS SHIFTING TO NORTHWEST THIS AFTERNUON
thiat,. CLOUDY, PERIODS OF RAIN OR DRIJZLE, MIGHS 1S TO 17, AND INCKEASING TO NORTHNWFST 20 [0 30 KNOTS THIS EVENING, PERIONS
L0A3 TUNIGHT WEAR 10. MONDAY,, MDSTLY CLOUDY. WIGHS NEAR 17, OF WAIN ORIZILE AND FOG THIS MORNING, OCCABIONAL SHOWERS THIS
HORIHERN MATNLAND AFTEKNOON, VISTSILTTIES RENUCKHG AT TIMES TO 1/2 IN URIZILE AND FOG
QULEN CHANLOTTES, THIS MORNING AND T0 IMILES IN SHOWERS THIS AFTERNOON.
TO0AY.. MOSTLY CLOUDY. RATN AND DRIZZLE TAPERING TO SHOWERS BY JOMNSTUNE STRATT
AFTFRNUON, HIGHS 14 YO 17, A FEW SHOWERS TONIGHT, LOWS NEAR 10. QUEEN CHARLOTYE STRAIT,
MONGAY,. CLOUDY wITH PERIDDS OF RAIN, HIGHS 14 TO lh, WINDS LIGHT TO SOUTHEAST 15 KNOTS SHIFTING TO NORTHWEST 20 TO 30
PHUMPSON UKANAGAN, KNOTS BY LATE AFTERNOON, RAIN TAPERING TO SHOWERS BY AFTERNOON.
TOUAY., MOSTLY CLOUDY, OCCASIONAL SHOWERS BY AFTERNUDN, WIGHS 21 VISIBILITIES REDUCED AT TIMES 10 3 IN RAIN AND SHOWERS,
10 2n, LOWS TONIGHT 11 TO 13, QUEEN CHAKLOTTE BQUND
AOMEAT,, MOSTLY CLOUDY WITH NIGHS IN THE LOW JWENTIES. HECATE STRAIT
LOLUMHIA KOOTENAY, . DIXON FNIRANCE
V(aY., CLOUDING OVER EARLY THIS MORNING. OCCASTONAL SHOWERS WEST COAST CHARLOTTES,
GINVING THIS AFTERNOON, NIGHS TODAY 22 TU 26, LOWS TONIGHY WINDS WEST 70 NORTHWEST 20 TN 30 KNOTS EXCEPT INTTIALLY SOUTHEAST
aEAR 12, MUNGAY,, CLOUDY WITH BHOWERS, WIGHS 20 TO 23. 10 TO 20 ALONG THE MAINLAND COAST OF QUEEN CHARLOTTE SOUND THIS
CHTLCUTIN CARTHOO MORNING, WINDS GRADUALLY BACKING TO SOUTHERLY AND DIMINISHING TO
CHLINAL INTEWIOR. 0 TD 20 KNOTS OVERNIGHT.
TOMAY.. CLOUDY, PERIODS OF RAIN TAPERING TO A FEWw SHOWERS THIS LFURTHER QUTLOOK FUR 24 HOURS BEYOND 6 AM MONDAY,
AF THRNOON, MIGHS 16 TO 18, TONIGHT AND MDNDAY.. MOSTLY CLOUDY WITH |gQuTW COAST.. WINDS MODERATF SONUTHEAST EXCEPT FRESH INFLO THROUGH
ISOLATED SHUWERS, LOWS TONIGHT A TO 11, HIGHS MONDAY 37 TO 19, | JUAN DE FUCA.

NORTH COAST,. WINDS MODERATE WESTERLY,

[T
3YNOPSES FOR HRTTISH COLUMATA. VEND

Sx1ts stug GENEWALLY CLOUDY ACRO3S THE PROVINCE OVERNIGHT AS SYNOPSTS

D1RTUNBANCE CKOSSED FROM THE EASTFRN GULF OF ALASKA INTO CENTRAL ', ¢olo FRONT 13 DROPPING BOUTHWARDS DOWN THE COAST, MOTST MODERATE

HC. PFRLODS OF RAIN AERE COMMON FROM THE NOKTH CUAST ACROSS THOUGH | rp presH SUUTHERLIES PRECEED YHE FRONT WITH COOLER 3TRONG

T CENTHAL INTERTUR, { NORTHERLIES IN BENIND,

Tt DISTUKBANCE 18 FORECAST 10 OROP SUUTHFASTWARDS DURING THE | eno

(AY. SHOWERS WILL SPREAD TO SOUTHERN REGIONS WHILE RAIN IN THE

“GUTW GHADUALLY TAPERS TO SHOWERS FROM THE WEST, VR g LS

o GALE WARNING FOH JUANSTONE STUAIT NUEEN CHARLOTTE STRAIT
755'95";“ VANCOUVER TSLAND AND GFORGTIA ATRALT

SEUED RY ENVIROUMENT CANADL AT 1115 A% #1 SUNDAY AUG

THF GALES OVEW THE wEST COBST CuaRtnTTES aNy onr:)uvr:;:t‘;;v:‘, 198

SOUND WILL SPRFAD SOUTHWAKO THIS AFFENGON AND EVENTNG BEWIND

A CULD FRONT DROPPING SUUTHWAKD OVER SUUTHERN VANCOUVER TSLAND

WINDS AKE EXPECTED YO [NCKEASE 10 40 KNOTS OVER NORTH AND WEST

T e 13suEn. {VANCOUVER ISLAND AND 35 XNOTS IN GEORGIA STRATT, WINDS WILL

wiwn3 SUTWEAST 26 TO 30 KNOTS SHIFTING TO NUKTHWEST LATE THIS (DIMINISH LATE MONDAY MORNING.

AFY(RYOON AND INCHEASING TO 2% TO 35 THIS EVENING, A FEW SHOWERS, ..

VISIHILITY 4T TIMES 3 MILES [N SHOWERS. FRONTICKVA  172800AMD )
JuAd DE FUCA STHAIT, REVISED FORFCASTS FOM RRITISH COLUMATA TSSUED RY ENVIRONMENT CANADA

SMALL CHAFT WARNING. AT 4,00 PM POT SUNDAY 17 AUGUST 1980 FUR TONTGHT AND MONDAY
wIbNS WEGTERLY 15 TO 25 KNOTS, RATN TURNING A FEw SHOWERS THIS WITH AN QUTLOOK FOR TUESDAY.

EVENING, VISTUILTITY AT TIMES 3 MILES [N RAIN AND SHOWERS, THE NEXT SCHEDULED FORECAST WILL BE [SSUFD AT

WEST COAST VANCOUVER 18LAND. S AM MONDAY 18 AUGUST 1980,

GALE WARNING 1SSUED, GRUATER VICTORIA.

WIKGS WCSTERLY 15 YO 25 KNOTS BECOMING NOWTHWEST 30 TO 40 Tuls TOMIGHT, CLOUDY WITH A FEW CLEAR ARECXS, 1SOLATED SHOWERS, WINDY
EVERING, RAIN AND DRIZZLE BECOMING A FEW SHOWERS THIS AFTERNOON, NEAR JUAN OF FUCA STRAIT, LOWS 11 TO 13. MONDAY, CLOUDY WITH SUNNY
VISTBILITY AY TIMES 1/2 MILE IN RAIN AND FOG AND 3 MILES IN PERIODS, ISOLATED MORNING SHOWERS. HIGH3 18 T0 30,

SHONERS, QUTLUOK FOR TUESDAY...MOSTLY CLOUDY,

JOHHSTUNE BTRATT : END
QuEFH THARLOTTE STRALT,

GALE WARNING ISSUEOD,

WINDS WESTERLY 15 TO 25 KNOTS EXCEPT LIGNT IN JONNSTONE STRATT.

WINNG INCREASING VO NORTHWEST 30 TO a0 XNNDTS THIS AFTERNOON IN

QUEENM CHARLOTTE STRAIT AND SPREADING YO JOMNSTONE 3TRAIT BY esnee
EVENING, A FEw SHOAERI, VISIBILITY AT TIMES 3 MILES IN BHOWERS,
AUEEN CHARLCTTE SOUMD

ALSY CUAST CHARLOTTES, 4

681 E mAKNING CONTINUED,

WIKOS HOHTHWEST 30 TO 40 KNOTS DIMINISHING THIS EVENING TO 20 TO
§0 AN0 RACKNING MONDAY MORMNING YO SOUTWEST TO WEST {3 TO 25 KNOTS,
A FEN SHONERB. VISIBILITY AT TIMES 3 MILES IN SHUWERS,

NIXON ENTRANCE

HECATE STRAJIT,

WIND3 WESTEALY 20 YO 30 KNOTS DIMINISHING THIS EVENING TO 1% TO
25. 4 FEm 3HOWERS, VISIBILTTY AT VIMES 3 MILES IN SHUWERS,
FUNTHER QUTLOOK FOR 28 HDURS REYOND NOON MONDAY,

SUUTH CULST, MUDEKATE 1D FRESH WESTERLIES.

NORTH COAST, STRONG SOUTHRLIES BECOMING PRESH TO STRUNG WESTERLIES.
£un

FRALLEIL]

FrouteeR 111900

“hiiat FUMECASTS FUR B.C. COASTAL WATERS [SSUED BY ENVIRONMENT
LATANA AT HOOH POT SUNDAY 17 AUGUAT 19#0

waviuf AREA FURECASTS VALID UNTTL NOON MONDAY,

LERUGIA STRATT,

FPCN2OCNVR  1722554M0

REVISED FURECASTS FOR B,C. COASTAL wATERS J8SUFD AY

ENVIROKMENT CANADA AT 3,30 PH POYT SUNDAY 17 AUGUST 1930

MARINE AREA FORECASTS VALID UNITL NOOH MONDAY, .
JUAN DE FUCA STRAIT,

GALE WARNING ISSUED.

WINDS WESTERLY 25 10 30 KNOTS INCREASING 8Y EVENING 70 30 TO a0,
WINDS OIMINISHING QVERNIGHT 10 WEST 15 T0 25, A FEW SHOWERS,
VISIBILITY AT TIMES 2 MILES IN SHOWERS,

LA T AR A 40 Rk S e B it

A COLO FRONT 1S DHOPPING SOUTHWARD THROUGH SUNTHERN VANCOUVER
1SLAND wHILE A RIDGE I8 BUILOING MORTHEASTNARD OVER THE HORTH
COA50. NORTHWESTEWLY GALES WILL SHPREAD TUO MOST CUASTAL WATERS
A9 THE RIOGE BUILDS IN RAPIDLY BEWIND THE COLD FRUNT,

ANOTMER FRONTAL SYSTEM IS EXPECTED TO REACH THE NORTH COAST
HONOAY AFTEWNOON.
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§
o s e GALE WARNING FOR TUAN DE FUCA STRALT
Friwitooyn, pasn 1S3UED HY ENVIRONMENT CANADA AT 3.45 PM PNT SUNDAY AUGUST'17 1980
PANY 1 OF 2 THE GALE WARNING OVER MOST COASTAL WATERS I8 EXTENDED YO JUAN DE
3 WILL INCREASE TO WESTEKLY 30 VO 40 KNOTS :

POMECASTS PUN BRITISH COLUMBTA 1SSUED BY ENVIRONMENT CAHAOA
A1 4,00 KM POT SUNDAY 17 AUGUST 1980 FOK TONIGHT AND MONDAY
WItW AN QUTLUOK FOM TUESDAY,

THE MEXT SCHEDULED FORECAST WILL BE ISSUED AT

FS A4 MOUDAY 18 AUGUST 1980,

GREATER VANCUUVEN .

LOnFR FRASER VALLEY

HOWE SOUNU=nHISTLER

SUNSHIVE CUAST,

TUNIGHT AND MONDAY. MAINLY CLOUDY, & FEW SHOWERS OVERNIGHT AND
HONDAY MORNING, LOWS TONJGHT 12 TO 14, HIGHS MONDAY 18 T0 20.
QUTLOUK FUR TUESDAY,.. MOSTLY CLOUDY.

EAST VANCOUVER ISLAND SUNSHINE COAST, .
GREATER VICTORIA. TONIGHT, MAIKNLY CLDUDY. A FEW SHN4ERS, CHANCE OF A THUNDERSHOWER

TONTGHT, CLOUDY WITH A FEW CLEAR BREAKS, ISOLATED SHOWERS, LOWS WINDOY NEAR GEOHGTA STRATT, LUWS TONIGHT 12 TO 14, MONDAY,
1] 10 13, MUNUSY, CLUUDY WITH SUNNY PERTODS, TSOLATED MORNING MATHLY CLOUDY, A FEw MORNING SHOWERS, WIGHS 18 TO 20,

SHOWENS, HIGHS 18 10 20, . QUTLOOK FOR TUESDAY, . MOSTLY CLOUDY,

OQUTLUOK FOR TUEBDAY.,.MOSTLY CLOUTY, EAST VANCUUVER ISLAND,

NOHTH AND WEST VANCOUVER 18LAND. TONTGHT, CLOUNY WITH A FEW CLEAW BREAKS, A FEW SHOWERS, CHANCE OF
TONIGHT, CLOUDY WITH & FEW CLEAR BREAKS, [SOLATEQ SHOWERS, A THUKDERSHOwER. LOWS 11 TO 13, MONDAY, CLOUDY WITH SUNNY PERIODS,
LOAS NEAR 12, WONDAY, MATHLY CLOUDY. WIGHS 17 Ty 139, ISOLATED MORNING SHOWERS, WIGHS 18 10 20,

OUTLUOK FOR TUESDAY.,.MOSTLY CLOUODY, OUTLOOK FOR TUESDAY,...MDSTLY CLOUDY.

NORTHERN MAINLAND )

OQUEEN CHARLUTTES,

TONIGHT, CLOUDY WITH A FEW CLEAW HREAKS, A FEW BHOWERS, LOWS NEAR

11, MUNDAY, CLOUDY, PERIOOA OF RALN, HIGHS NEAR 18,

OUTLOOK FOR TUESDAY, . MOSTLY CLOUOY,

THOMPSON DKANAGAN.

TONIGHT, HMAINLY CLOUDY WITH SHOWERS, CHANCE OF & THUNODERSHORCH

1418 EVENING, LOWS TONIGHT 12 TO 18, MONDAY. MAINLY CLOUDY WITH

A FEw SHOWERS, HIGHS NEAR 20,

QUTLOOK FOR TUESDAY,. HOSTLY BUNNY,

END PART 1

FUCA STRAIT, WIND
BY EVENING AND DIMINISH OVERNIGHT TO wESY 15 70 2%,

FPCNTICWVR  17234SAMD

REVISED FORFCASTS FOK ARITISH COLUMBIA TSSUED BY ENVIRONHENT CANADA
AT Q.30 PM PNT SUNDAY 17 AUGUST 19A0 FOR TONIGHT AND MONDAY

WITH AN QUTLOUK FOR TUESDAY,

THE NEXT SCHENDULED FORECAST WILL HE ISSUED AT

S AM MONDAY 18 AUGUST 1980,

GREATER VANCOUVER

LOWER FRASER VALLEY

HOWE SOUND=#HISTLER

FIGURE 1
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