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ENVIRONMENT CANADA - ATMOSPHERIC ENVIRONMENT SERVICE
4905 Dufferin Street, North York
Downsview, Ontarxo
M3H 5T4

AUTOMATED WEATHER ELEMENT INPUT TO FOREST FIRE SEVERITY FORECASTING

by

R.L. Raddatz and G.B. Atkinson

ABSTRACT

Across Manitoba and Saskatchewan appropriate weather element forecasts
for each forestry station are automatically derived from grid-point output from the
Canadian Meteorological Centre Spectral Model assuming a well-mixed. planetary
boundary layer. After modification, as required, by the Forestry Meteorologist,
these forecasts are used to calculate Fire Weather Index values, which are entirely
a function of weather, to predict the short-term potential forest fire severity.

Verification statistics for 1980 and 1981 indicate that the forecasts of
temperature, humidity and wind speed were correct about two thirds of the time,
and the forecasts of precipitation about 80 per cent of the time.

INTRODUCTION AUTOMATIQUE DES ELEMENTS METEOROL OGIQUES POUR LA

PREVISION DE LA GRAVITE DES INCENDIES DE FORET
par

R.L. Raddatz et G.B. Atkinson

" RESUME

En falsant appel aux données de points de grille provenant du modele

-spectral du Centre meteorologlque canadien, on obtient, sous réserve dun bon

melange de la couche limite planétaire, des prévisions automathues de certains
éléments météorologiques correspondant a chaque station forestiere a travers le
Manitoba et la Saskatchewan. Une fois _que le spécialiste de la meteorologle
forestiere y a apporté les modifications necessalres, on utilise ces prévisions pour
calculer des valeurs de l'indice foret-meteo basees exclusivement sir les conditions
meteorologlques, ainsi que pour prev01r la gravité potentielle des incendies de forét
a courte echeance A

D'apres les statistiques de vérification pour 1980 et 1981, les prévisions de
température, dhumidité et de vitesse du vent étaient exactes dans les deux-tiers
des cas environ, et les prévisions des précipitations étaient justes a 80%.



AUTOMATED WEATHER ELEMENT INPUT TO FOREST FIRE-SEVER_ITY FORECASTING
' B o - by
R.L. Raddatz and G.B. Atkinson -

(Manuscript received 17 October 1980; in revised form 29 Jamuary 1982)

1. Introduction

The fire danger in a forested area results from the complex interaction of -
many factors that affect the inception, spread, and difficulty of control of fires
and the damage they cause. Climate, topography and property values  are
normally assumed constant while fuel moisture and weather combine to produce
short-term fluctuations in the fire danger (Brown and Davis, 1973). Across
'Canada, the variable factors are normally monitored through the daily calculation
of a composite index referred to as the Fire Weather Index (FWI). The EWI
provides a scale for rating potential fire severity and is useful for evaluating the
total fire danger.. Since the FWI is entirely a function of weather, the actual and
forecast indices may be calculated from observed and predicted values of the
appropriate weather elements. The resultant FWI values indicate the intensity or
severity of a potentxal fire, i.e., the potential energy output rate per unit length
of fire front in a standard fuel type.

é The Fire Weather Indices are used by forestry protection agencies to rate
"~ the potential fire severity for today and tomorrow. This information helps them
to deploy their manpower and equipment in the most effective manner.

For a brief explanation of the components of the FWI see Append1x l for a
more detailed description, see Van Wagner (1970). . .

‘Environment Canada has entmsted the Atmospherlc Environment Service

(AES) with the responsibility of providing provincial fire control agencies with FWI

~ values. -Computer facilities at the AES regional centres are routinely. used for this

purpose. Indices, based on weather elements observed daily at 1200 LST, are

calculated for a network of forestry stations. Forecast FWI values are also

provided using forecast weather elements subjectively derived by ~ AES

meteorologists. Six-hour forecasts are made for 1200 LST today and 24-hour

* forecasts are produced for 1200 LST tomorrow. The "point" forecast approach is

employed where weather elements forecast for specific- reference stations are

used to represent a particular area or weather zone. There are appro x1mately 80
forestry stations across Manitoba and Saskatchewan.

‘ AES Central Reglon provides a serv1ce that allows the forestry protecnon

" agencies of Manitoba and Saskatchewan to communicate directly with the

computer system at the Prairie Weather Centre (PRWC). Direct assess, via the

Trans-Canada Telephone System's TWX network, was implemented at the start of

the 1979 season. The forestry protection agencies input weather observations and

automatically receive actual and forecast FWI values. Beginning in 1930, the

. subjectively-produced forecasts of the weather elements were. replaced by surface
wind, temperature and relative humidity values automatically "derived from
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grid-point data forecast by the Canadian Meteorological Centre (CMC)
Hemispheric Spectral Model. The Forestry Meteorologist scrutinizes these
weather element predictions and makes adjustments based on his.assessment of
their accuracy, thereby retaining control over the final product. Precipitation
forecasts must still be subjectively produced.

This paper outlines the automated forecasting of weather element data
input to Manitoba's and Saskatchewan's Fire Weather. Indices, which.are used in
the short-term prediction of the patential fire severity. A brlef descnptlon of the
direct access procedu re is also included. 4

2. Dxrect Computer. Access by Forestry Protectxon Agenc1es

The forestry protection agencies of Manitoba -and Saskatchewan are
allowed direct access to PRWC's computer system. .Access is initiated by dialing
the PRWC's computer via TWX; identification is through a prearranged password.
The forestry program has two user access time-slots. When accessed in the
morning (1300-1500 GMT), the system responds with a request for data. The user
then enters the precipitation accumulated at each forestry station over the 18-h
period ending.at 1200 GMT. The program then calculates and outputs the: FWI
values forecast for noon LST today based on the actual rainfall and forecast
values of surface wind speed, temperature and relative humidity. Predicted 1200
LST values for these weather elements would normally have been input to the
computer system by the procedure to be outlined in Section 3. The afternoon user
time-slot (1830-1930 GMT) provides for direct entry of the 1200 LST observations -
of dry- and wet-bulb temperatures and wind speed plus the rainfall accumulated
over the preceding 24 h. The computer outputs the actual' FWI values based on
today's observations and the predicted values for 1200 LST tomorrow based on the
weather elements forecast for noon tomorrow. These weather element forecasts
would previously have been input to the system by the procedure outlined in the
next section. :

3. Automated Forecast Input to the FWI' :

Surface weather element predxctnons, used in the calmlatlon of forecast
Fire Weather Indices, are automatically derived from. grld-pomt output. from
CMC's operatlonal Spectral Model . A .

- 3. 1 Data Source .

o Grld—pomt data for a "Prame w1ndow", are bemg recelved from. the
operatlonal Spectral Model for times t = 0 to t = 36 h'at 6-h intervals. The. 6 x6
window is defined by the CMC grid-points (20, 16), (25, 16), (25, 21) and (20, 21).
Data, coded and converted to base 36 for brev1ty, are received via teletype twice
daily at approximately 0430 -and 1630 GMT. The: fields transmitted by CMC
include heights, temperatures and dew-pomt depressions for the 100-, 85-, 70- and
50-kPa levels. At the PRWC, the data are automatically decoded. and stored on
disc (Raddatz, ]978) : .




3.2 Selective Access to Data

A data’ acqtjlsmon routine provides selective time. and location access to
the stored data fields. The forestry station's locations (latitude and longitude) are
accessed from a second data file and converted to Prairie window coordinates.
The forecast period is controlled by two "forecaster access time-slots" that
precede the "user access time-slots" discussed in Section 2. Spectral grid-point
- forecasts for 1800 GMT today, based on yesterday's 0000 GMT observations, are
read from the storage file during the morning time-slot (1230-1300 GMT). Bessel's
central difference scheme (Haltmer, 1971) is then used to interpolate the data
from the grid-mesh to the station. Forecast surface weather elements for each
forestry station are then derived by the methods outlined in Section 3.3. These
values are then used to predict the Fire Weather Indices for "noon" today. During
the afternoon time-slot (1700-1830 GMT), Spectral grid-point forecasts for 1800
GMT tomorrow, based on today's 1200 GMT observations, are read from the data
file. The data are interpolated for the stations and used to derive surface weather
elements and subsequently FWI values for noon tomorrow.:

- 3. 3 Automatically Derived Forecasts of the Surface Weather Elements

Forecast weather elements for. each forestry station are .automatically
derived from grid-point upper-air data predicted by CMC's operanonal Spectral
Model. Surface weather elements are derived assuming a well-mixed planetary
boundary layer (PBL), typical of summer midday conditions. . Therefore, the
forecast surface temperature, relative humidity and wind speed can only be used
when the assu mptxon of a fair-weather boundary layer applies. . :

Wmd

The forecast surface (i.e. 10-m or anemometer—level) wmd is derwed m the
following manner: :

a) The 100-kPa level geostrophic wind for each forestry locatlon is
‘calculated from a station-centred grid of 100-kPa heights interpolated
- from the Prairie window grid. This wind is used to approximate the free
atmosphere wmd i.e., the wind unaffected by surface flu xes. »

b) The depth of the PBL is assumed to be equal to the gr'eatel""of the
mechanical boundary layer (MBL) depth and the thermal or convective
boundary layer‘(TBL) depth. The MBL (m) is appro ximated by:

~ MBL = Vg x125

where Vg (m/s), the 100-kPa geostrophic wind, is used to approximate the
10-m or anemometer-level wind. This is an adaptation of the equation
'suggested by Benkley and:Shulman (1979) for calculating the depth of the
mechanical boundary layer from historical meteorological data. The above
formulation assumes MBL = 0.185Ux/f, where the Coriolis parameter f=

10-% s -1, and the value of the friction velocity Ux is derived assuming a
loganthmlc wind profile in the lowest 10' m, the von Kdrmén constant of
0.35 and a .roughness length of 5 cm. Since the depth of the
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MBL is wbsequently used to calculate the forecast summer mldday surface
temperature and the depth of :the: thermal boundary layer it was llmlted to
the range, 500 to 1000 m. , :

The TBL (m) is given by Danard, (1977):
| CTBL = (To = TH/ vg - %)

where v4 (°C/m) is the dry-adiabatic lapse rate, vf is the free atmosphere
lapse rate computed from the 85- and 70-kPa data,. To (°C) is the surface
temperature, derived by assuming a dry-adiabatic lapse rate in the MBL
consistent with the well-mixed asalmptxon, and Tg (°C) is the temperature
that the surface would have, assuming a free atmosphere lapse rate.

c)  Thedrag _coefﬁclent is given by (Cressman, 1960):
Cp = Ct+Cs |

where Ct is the terrain drag due to’ the rolllng nature of the topography,
assumed constant at 5 x 10-3 (Sawyer, 1959), and Cg is the skm drag
given’ by Cg= (1 + 0.21 Vg) x 10~3 (Deacon and Webb, 1962).

The lOO kPa geostrophic wind, V,, the drag coeff1c1ent, CD and the deeper .
of MBL and TBL are used to calculate the surface wind by assuming an Ekman
balance and solving the horizontal equations of motion by the iterative method.
Then, in keeping with the well-mixed PBL ‘assumption, and the accompanying
downward transport of horizontal momentum, the Ekman solution is modified by
the 85-kPa geostrophlc wind to derive the forecast surface wind speed using the
empirical formula V5 = (2VE + Vgs)/3 where VE is the Ekman solution wind speed
and Vg5 is the 85-kPa geostrophlc wind speed . -

Temperature
The noon surface temperature is forecast in the followmg manner:

a): The temperature at the top of the MBL is calculated from the height

of the MBL and the 100-85 kPa lapse rate. (The assumption of a

- well- -mixed boundary layer. dictates a dry-adlabatlc lapse rate within
the MBL.) This lapse rate in conjunction with the depth of the MBL
is used to' convert the temperature at the top of the MBL into a first .

_ appro ximation of the surface temperamre. ,

b)) _The flrst-guess surface temperature is then used to calculate ‘the
depth of the TBL as outlined above. If the TBL is greater than the

_-MBL then the deeper PBL and the dry-adlabatlc assumption are used

to calculate a-new surface temperature. This temperature is then
mcreased by 1°C-to approximate a slightly. superadlabatlc lapse rate

m the lowest 100 m of the PBL (1.e., the Prandtl layer). '
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Relative Humidity

The surface relative humidity (RHy) is derived by msertmg the 100-kPa
dew point and the forecast surface temperature into the. Clausxus—Clapeyron
equation. A modified surface relative humldlty was. then calculated using the
empirical formula: :

RHy = [(RHo + RHgs)/2] x0.75

where the subscrlots "o" and "85" refer to the surface and the 85- kPa level
respectively. This calculation is consistent with the assumption of a well-mlxed
. PBL and with experience. .

\..__———

Precxgrtatnon .

The 6-h precipitation forecasts for noon today are not required, since the
measured rainfall from 1800 GMT yesterday to 1200 GMT today is used to
approximate the 1200-1200 LST rainfall. The 24-h precipitation forecasts for the

. period 1200 LST today to 1200 LST tomorrow are still sub)ectlvely derived by the

Forestry Meteo rolo gist.

3, lt Final Product .
. The surface wmd speed temperature and relatwe humldlty automatlcally
denved from the Spectral grid-point output are presented to the forecaster to be
accepted, modified or rejected. An assessment of the current synoptic situation
allows the forecaster to determine: (1) whether the assumption of a well-mixed
PBL is applicable: and (2) whether the Spectral Model's solution is appropriate. If
either .the well-mixed assumptlon or the Spectral solution is rejected, the
meteorologlst must. reject the automatically derlved weather element forecasts
and wb)ectlvely derive the final product.

‘3.5 Operatlo nal Procedure

The operational program Fl, employed by the Forestry Meteorologist to
automatically access the- approprlate Spectral Model output and to derive the
surface weather element forecasts, is outlined in the block diagram, Appendix 2.
The program includes the option of  bypassing the automated procedure. and
manually inputting subjectively-derived forecasts of surface weather elements.

4, : Veriﬁcation of Final Product - 1980 and 1981

4.1 Data Sample and Verifica'tion Procedure

_ Durmg the 1980 fire weather season observed and forecast weather
elements were saved for 20 locations across Saskatchewan and Manitoba for three
months, June, July and August. This resulted in a verification sample of 1840
observations of température, relative humidity, wind speed and precipitation for
comparison with data from the two forecasts, one forecast with a lead time of
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24 h and the updated forecast with a lead time of -6 h. Two error statistics were
calculated by statlons over the "su mmer" season:

|fo recast - o bservedl
forecast - observed

" absolute error
" bias error

A mean value of each statistic averaged over the 20 stations was then derived (see
Tables | and 2). In 1981, weather elements were saved for 19 locations* for May
through September, producing a verification sample of 2907 observations of each
- weather element for comparison with the two forecasts. Statistics were again
calculated by station for the "summer" season. Mean values averaged over the 19
stations were derived and compared with the 1980 values. For brevity, only the
broad picture illustrated by the statlon-averaged ‘values "and the 1980-1981
comparisons will be discussed. :

4.2  Verification statistics for 1980 (Table 1) and 1981 (Table 2) .,

a) - The 24- and 6-h temperature forecasts both had an average absolute .
: error of 2-3°C in 1980, and just over 3°C in 1981. Bias calculations.
. _indicated that the 24-h forecast tended to be a little low while the
6-h forecast tended to be a little high. This bias "oscillation" may
be attributed to the Spectral Model output, from which the forecasts
are derived. The temperature values for the lower levels of the
atmosphere, as.predicted by the Spectral Model, show this same

, oscillation. between forecasts based on 1200 and OOOO GMT data.

b) . The relatwe humidity forecasts averaged 14-15% in absolute error

- and. the predicted values were generally too low. Thls, in part, may:

be caused by the empirical formula used to derive the surface

_ relative humidity forecasts from. the 100- and 85-kPa relative

fhu midities predicted by the Spectral Model Gimli data are excluded

~ from the 198! average since they had an unusually strong negative

bias; RH values were persistently underforecast. by 15 to 20% an
anomaly attrlbuted to a local lake effect. '

o). . The wmd speed forecasts averaged 7 8 km/h in absolute error in

' 1980 and 7  km/h . in 1981. Winds were generally forecast to be

stronger than the observed winds. - R

d The precxpxtatton forecasts averaged 2-3 mm in absolute error in

1980 and 1-2 mm in 1981, Prec1p1tatlon was generally

. underforecast. ‘As indicated earlxer, this -weather element is still a

subjective product of the. Forestry . Meteorologlst, the only one
w1thout an automated flrst—guess fxeld

: _4'3 - Comparlson of 1980 and 1981 StatlStICS

Comparlson wrth the average absolute errors obtained in 1980 1nd1cate that
sllght improvements were made 1n 1981's forecast of wind and precxpltatlon.» The

~*Data for The Pas were not saved'in 1981 becauseof. a program'ming error.' -
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RH average absolute error was about the same as in 1980 and the temperature
forecast was marginally poorer. The slight reduction in temperature forecasting
accuracy may be attributed to the extension of the verification sample to mclude
the ‘transitional months of May and September. '

L.y Percentage Correct Forecasts for 1980 and 1981

A correct forecast was defined as one falling within the followmg b1as
error limits: :

Temperature: * 3°C " RH: * 15%

Wind Speed : * 8 km/h . Precipitation: * 3 mm
a) In Table 3 each weather element was a.ccurat,ely predicted about two

thirds of the time. Favourable exceptions to this were the
temperature forecast with a 6-h lead time, which were correct on an
average of 73% of the time, and both precipitation forecasts, which
were correct 80-83% of the time.

b) In 1981 (Table 4) each weather element with a 6 h lead time was
~also accurately predicted on about two thirds of the days. Slightly
.,poorer accuracy was achieved for the 24-=h lead time. . E xceptions
were the wind and precipitation forecasts, which were correctly
forecast 69-70% of the time and 88-89% of the time, respectively.

c) A statlon-by-statlon examination of the .verification statistics
appears to indicate that at some s1tes, local effects. act to reduce
the accuracy of the forecasts. This is illustrated by Gimli data,
where the. relative humidity was consistently underforecast by a
larger than average amount, and was likely attributable to Gimli's
location on the shores of Lake Winnipeg.

5. Discussion and Co nclusio n

Surface weather element forecasts for each forestry station in Mamtoba
and Saskatchewan are automatically derived from CMC's Spectral Model
grid-point output. The procedure assumes a well-mixed PBL typical of summer
midday conditions. The forecast surface wind speed, temperature and relative
humidity data, after scrutinization by the Forestry Meteorologist, are used to
calaculate Fire Weather Indices, which are used in the short-term predlctxon of ,
potential forest fire severity. - ;

Automatically derived surface weather element forecasts provide for
uniform interpretation of Spectral Model output while producing a spatially
consistent product. When the assumption of a well-mixed PBL applies, automation
frees the forecaster from the task of producing numerous point forecasts. The
forecaster's role is elevated to "model analyst" mterpretmg the applicability of
the Spectral output and the well-mixed PBL assu mptlon. _ .

Venhcatlon _ statistics mdlcate that the weather element forecasts
produced in, the manner outlined in this paper were correct about two thirds of the
time.
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APPENDIX |

Fire Weather Index (FWI)

The FWI is composed of six components, three moisture codes representing
the drying rates of the main classes of forest fuel, two intermediate indices
representing fire spread rate and amount of fuel available and the FWI itself
representing the intensity of a single fire 'in a standard fuel type. The Fire
Weather Index is calculated once per day to represent the fire danger during the
afternoon peak period, assuming a normal diurnal pattern. The FWI, based on
observed or forecast surface weather elements, effectlvely rates potential fire
severity. :

The moisture codes and fire behav1our indices accordmg to Turner and
Lawson (1978) are:-

a) Moisture codes:

i. . Fine fuel moisture code (FFMC) is a numerical rating of
moisture content of litter and other cured fine fuels in a forest
stand. :

ii. Duff moisture code (DMC) represents. moisture content. of
loosely composed organic (duff) layers of moderate depth

i Drought code (DC) - represents m01sture content of deep.
' compact organic layers. :

b) Intermediate indices:

i. Initial Spread Index (ISI), a combination of wind speed and
FFMC, representing fire spread rate without the 1nﬁuence of
) vanable fuel quantity.

ii. Buildup . Index (BUI), a combination of DMC and DC that
represents total amount of fuel available to the spreading fire.

¢) Fire Weather Index:

i. © ‘A combination of ISI and BUI that represents the intensity of a
 spreading fire as energy output rate per. unit length of {fire
front. The components of the Canadlan FWI are summarlzed in

: Flgurel '
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Figdre i
Components of the Canadian Fire Weather Index
(after Turner and Lawson, 1978).
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APPENDIX 2

Initialization Parameters:

Which province, Manitoba or Saskatchewan?
Read computer clock to determine. morning
or afternoon forecaster access time-slot.

" Use  Spectral grid-point  data and
automatic derivation of surface weather

elements. Yes or No°

Yes

No.'

Y

PP

Y

Automatic procedure:

- Read 1latitude and 1longitude
. of each forestry station from
data file.

- Read appropriate data from

Prairie window storage file.

- Interpolate from Prairie win-
dow grid to forestry stations.

- Derive surface wind speed,
- temperature and rélative
;humidity. :

- ‘Input precipitation forecast
if -amount does. not equal

- zero . (afternoon: time-slot
only). : '

- Does forecaster find derived
weather element forecasts
acceptable: Yes or No?

Manual Procedure:

Input forestry stetiqn numbers for
which forecasts will be identical
(up to 8 at a time)..

Input forecast surface temperature
relativé humidity, wind and pre-

‘cipitation (latter needed only for

"afternoon tlme-slot" input)

Repeat'statioh numbeb/data,coupyet
until data are ‘input for all
stations. ' ' '

Yes na No

VForecast storage:

=~ Surface weather element predlctions stored for future use in FWI

calculations.

B




-11-

References

2.
3.

l“.'

10.

Benkley, C.W. and L.L. Schulman. 1979: Estlmatmg hourly mixing depths
from historical meteorological data. J. Appl. Meteorol. 18, 772-780

Brown, A.A. and K.P. Davis. 1973: Forest Fire: Control and Use. 2nd
edition, McGraw-Hill Co., New York. L

Cressman, G.P. 1960: Improved terrain effects in barotrobic forecasts.
Mon. Weather Rev. 88, 327-342,

Danard, M. 1977: A simple model for mesoscale effects of topography on
surface winds. Mon. Weather Rev. 105, 572-581.

‘Deacon, E.L. and E.K. Webb. 1962: Small-scale .interactions In The Sea,

Vol. 1, Interscience, pp. 43-87.

Haltiner, G.J. 1971: Numerical Weather Prediction. John Wiley and
Sons, Toronto, 252 pp. -

‘Raddatz, R.L. 1978: A Pra1r1e window for v1ew1ng 'spectral output, NODIT

November 1978.

Sawyer, J.S. 1959: The introduction of the effects of tobography into

- methods of numerical forecasting. Q.J.R. Meteorol. Soc. 85, 31-43.

Turner, J.A. and B.D. Lawson. 1978: Weather in the Canadian Forest Fire
Danger Rating System. A user guide to. national standards and practices.
Rep. BC-X-177, Canadian Forestry Service, Environment Canada, Pacific
Forestry Research Centre, Victoria, B.C., 40 pp.

Van Wagner, C.E. 1970: An 1ndex to estimate the current ‘moisture
content of the forest floor. E_nv1ronment Canada, Forest. _Serwce, Publ.
1288, Ottawa, Ont. :



-12-

Teble |

Average Absolute Error (A) and Blos Error (B) {980 .
(See section 4.1 for definitions)

Station ) Lead Time Tﬂera?ure B’_l Wind.Speed Precliplitation

' Ty (*c) 9 (k/h) T tem
A B A B A 8 A 8 .

Lynn Lake 24 34 0.5 13.7  +4.2 8.0 2.7 .29 =2.0
6 2.5 40.9  10.9 ~1.0 7.3 +2.3 2.8 -2.4
Bl ssott 24 3.5 0.2 14,9 =249 7.2 +1.9 2.3 -0.3
: 6 2.9 +1.4 - 145 -1 7.0 2.6 - 1.8 =15
Is1and Lake 24 2.7 0.4 14.6 =1.3 6.6 -0.5 2.2 -0.8
‘ 6 2.8 0.8  15.0 ~-I11.0 5.8 2.0 2.0 -1.6
Glilom 24 3.4 .50 14,9 =48 5.9  =1.1 3.4 -2.8
A 6 301 4l.4 142 -Bu2 5.8 -2. 3.8 -3.3
Winnlipeg 24 2.9 0.7 139 =247 9.4 =S.4 1.7 =0.7
: 6 2.8 +l.l 126 8.0 8.0 -4.3 1.8 =1.4
Glmll 24 2.8 =10 (7.7 =135 6.8 1.1 2.1 =1.0
: 6 3.4 42,5  19.8 -18.4 6.4  42.5 2.4 -2.0
Thompson .24 T 3.8 =0.9  13.9 =0.4 1.9 +l.l 2.7 -1.6
6 2.5 40.0  10.9  =3.7 7.8 0.2 2.6 <2.2.

Dauphln * 24 2.6 0.1 15.4 -=8.8  9.8. -l.7 3.4 -2.0
A 6 2.6 +1.5 15,5 =133 8.4 0.6 3.3 -2.9
The Pas 24 2.7 0.2 14,0 ~6.4 6.8 ~0.8 2.2 =0.i
6 2.2 411 1249 -10.2 5.8 -0.6 1.8 ~1.2

Fort Chipewyen 24 30l =lel  15.2  =1.4 8.3 +4.0 3l -1.5
6 3.0 0.3 15.2 ° -4.3 6.9 +2.3 2.5  -2.2

Urenfum Clty 24 2.9 <10 12.5 +3.9  B.l 4645 1.6 =0.4
: 6 2.4 0.2 [1.7 +1.S 6.2  +4.4 0.6 =0.4

Cree Loke "2 2.9 =0.2  15.0 ~-1.9 7.7 +3.9 1.6 =0.3

S 6 2.7 410 143 -5.3 6.4 +2.8 ld  -l.
" Colllns Bey .24 3.2 ~0.8 15.2 <=2.4 6.l  41.5 2.4 =l.l
6 3.0 ¢85 15.2  =5.7 5.6 +1.2 2.8 -2.2

Fort McMurray 24 2.8 0.3 16.3  =d.l 7.4 450 2.3 -0.9
6 2.4 40.7 6.1 =7.0 6.4 +4.8. 2.1 =149
Buffalo Narrows 24 3.0 =05  19.5 <=7.8 7.5  +3.8 2.5 0.5
6 2.7 +1.5  18.0 <10.9 6.8 4249 2.0 -1.8

Cold Lake 24 . 2.4 0.8 14,2 <-8.2 8.3 . 2.4 2.8 =12
6 2.3 41.6 14,2 <1044 7.7 2.2 2.5 . 2.3

La. Ronge - 24 2.8 =0.8  14.3 <=1.8 - 6.5 +l.2 25 0.4
: 6 2.5 0.2 126 5.0 6.8. +1.9 1.9 ~1.8

Prince Albert 24 2.3 <0.7 . 115 -0.6 8.1 <~1.0 1.9 -0i3 -
o ‘6 2.2 +0.3 121 -39 1.6 -0.8 1.6 =1.6
Nipewin .24 2.5 <1.2  HO  =ie7 8.0 - +0.7 2.2 -0.4
: 6 2.0 0.1 I1T 5.5 . 8.2 +l.4 2.1 -1.8
Hudson Bay 24 2.4 <0.3  13.9  =1.7 8.5 +2.4 2.6 -0.5
) : 6 2.3 408 19.4 -10.7 8.6  +3.0 2.3 =1.9
STATION AVERAGE 24 2.9 -0.6.  14.6 =3.8 7.6 +1.4 2.4 -0.9
6 2.6 +0.9 . 14.3 =14 7.0 +l1.2- 2.2 -17
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Table 2

(See sectlon 4.1 tor definltions)

Average Absolute Error (A) and Bies Error (B) 198I

Preclipitetion

Temperature

iLeod TIme

Wind Speed

Statlon

(mm)

13 (km/h)

*Cc)

(h)

+5.3
-1.2

17.9

14.1

-0.
.

LR
"

Lynn Lake

)

Blssett

=-0.8
=15

~4.0
-8.2

16.0

16.4

~0.2
+1.2

Island Lake

<1.0

1e?
1.8

16,5 =6.3
16.1 -9.4

+0.6
+1.6

A

Glitam

=2.9
~1.9

2

¥Winnlpeg

~12.5
~18.6

171
20.9

+0.5
+2.5

Giml i

5.
6.2

-0.6
~1.0

15
1.6

15.2
1347

=1.2
+0.3

3.7
3.6

2

.Thompson

1.0 12.9

41,5

3.2
3.3

bawhln

15.9

-1.0
+0.9

24

+0.1
5.4

15.0
14.7

-
"nn

Fort Chlpewyan

24

Uranium Clty

C44.3

- 1507
14.9

v o
(=]

" -
"nn

2

Cree Lake

" Collins Bay

0.7
. =1e3

24

. Fort McMur ray 7

=0.5
=l

24

6

Buffaio Narrows 24

=-0.5
=-1.2

[0 4
[

+0.1 -
=l

6.9
6.5

14.9 2.2
~3.4

15.1

=0.3
+0.3

O o
~N ™~

24

qud Lake

La Ronge

0.1
-1.0

-0.2
=1.0

+4.8
~1.3

13.5

=0.9
+0.4

2.9
2.6

24

Prince Albert

13.0

Nipawin

0.5
=15

1e7
1.6

<0.t
-5.8

12.5
13.6

-0.8
+0.8

Hudson Bay

2.7
2.5

24

-0.0*
=5.1*

14.7
14,1

6

STATION AVERAGE 24

-3.8
-7.4

14.6
14,3

=0.6
+0.9

6

STATION AVERAGE 24

1980

*Gimli not included.
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Table 3

Porcahfbge of torecasts tor each weather element !a-lllng- within & range
of blas error Ipdicated: June through August (980.

65

Statlon - Lead Time Temperature. R Wing Speed . Precipltation
S thy (+3°C) (+158) (48 km/h) b3 em

" Lynn Lake 24 56 64 63 78
- : 6 73 77 66 8
Blssett 21 60 64 61 79
. 6 74 63 - 67 85
tslend Lake 24 " 60 63 8l

6 1t 62 7 85

Glitam 24 62 63 76 79

' 6 68 65 77 74

Winnlpeg 24 64 69 53 84

- 6 0 70 58 86
Gimtt 24 73 46 61 79 .

6 59 40 66 76

Thompson 24 48 65 68 77

6 72 82 66 79

" Dauphln 24 7 56 59 7]

6 72 . 60 59 "

" The Pas 24 69 63 .74 .
o 6 82 6l 75 78
Fort Chipewyan 24 64 66 - . 61 89

: 6 66 61 65 95
Urenium City 24 65 75 €5 85
R 6 77 75 73 - 96
Cree Lake 24 66 62 70 84
) 73 64 70 8s
Collins Bay © . 24 64 62 % 76
R 6 63 61 85 80
‘Fort McMurray 24 70 65 61 83
6 72 61 70 83
Buffelc Narrows 24 .66 .. 53 68 79
6 7 58 67 87
" Cold Lake 24 ‘68 64 57 82
6 79 64 64 83
- L& Ronge 24 68 - 65 7" 75
_ 6 70 72 72 80
Prince Albert 24 75 74 60 82
, 6 86 66 58 86
Nipawin 24 74 3 60 82
_ 3 8% 68 57 86
Hudson Bey 24 79 68 54 18 .
6 79 62 st 18
STATION AVERAGE 24 67 64 65 80
. 6 73 67 83
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Table 4

Percentage of forecests for each weather element folling within a rénge
L of blas error indicated: May through September 1981.

Station Lead Time Temperature RH wind Speed Preclipitation
(M (+3°C) (+15%) (48 km/h) - (+3 mm)
Lynn Lake 24 : Y S 51 64 %0
: 6 64 64 63 _ 87
Bissett . 24 64 66 64 B 86
6 70 56 e, 86
Istand Lake 24 ' 57 52 64 90
. 6 61 53 64 . 88
Glllom 24 : 4 52 78 s
e 64 58 7 : © 89
Winnlpeg u . 68 .70 ' 64 S
: : 6 0 61 66 83
Gimi1 2 : 15 ST 5 . 86
6 65 36 12 S 86
Thompson 24 55 63 70 88
6 , 59 68 712 %0
Dewphin =~ 24 . 59 60 .83 Bi
v : 6 . 63 61 : 57 8l
Fort Chipewyan . 24 : 55 63 71 - 94
S D6 0 65 76 o4
Uranium City 2 .64 63 n . 93
6 69 53 70 Y
Cree Lake 24 ' 59 62 7 90
6 62 63 4 94
Col Iins Bay 24 . s4 54 no 90
' 6 ' %6 52 72 94
Fort McMurray 24 57 54 ' 67 . 89
6 » 70 _ 55 76 o 93
Buffalo Nerrows - 24 61 67 7 87
: s : 6 . 8 78 90
Cold Lake 24 69 6 8 68
L 6 69 - 6l Sl %0
La Ronge 2 60 7 "o 89
6 74 70 73 92
Prince Albert 24 .65 65 66 : 88
6 - 69 69 89
Nipawin A 2 7N 13 T 85
v 6 : 2] 55 65 ' 88
Hudson .Bay 24 66 66 65 82
.6 76 6l T 84
STATION AVERAGE 24 6 s1® 69 88
6" 67 65* S0 89
STATION AVERAGE 24 67 64 65 80
1980 6 73 65 67 83

“Gimi I not [ncluded.
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ABSTRACT Across Manitoba and Saskatchewan appropriate
weather element forecasts for each forestry station -are

automatically derived  from grid-point output from ' the -

Canadian Meteorological Centre Spectral Model assuming a

well-mixed planetary boundary layer. After modification, as

required, by the Forestry Meteorologlst, these forecasts are

used to calculate Fire Weather Index  values, which are’

_entirely a function of weather, to predict the short-term
potential forest fire severity.

Verification statistics for 1980 and 1981 indicate that
the forecasts of temperature, humidity and wind speed were
correct about two thirds of the time, and the iorecasts of
precipitation about 80 per cent of the tlme.

ABSTRACT Across Manitoba and Saskatchewan abpropnate

weather element forecasts for each forestry station are -
automatically derived from grid-point .output- from the

. Canadian Meteorological Centre Spectral Model assuming a
well-mixed planetary boundary layer. After modification, as

required, by the Forestry Meteorologist, these forecasts are

used to calculate Fire Weather Index. values, which are
entirely a function of weather, to predlct the short term
potential forest fire severity.

Verification statistics for 1980 and 1981 indicate that
the forecasts of temperature, humidity and wind speed were

ocorrect about two thirds of the time, and the forecasts of -

precipitation about 80 per cent of the time. -

ABSTRACT Across Manitoba and Saskatchewan appropriate -
weather element forecasts  for each forestry station are
automatically derived from- grld-—pomt output from . the
Canadian. Meteorological Centre Spectral Model assuming a
well-mlxed planetary boundary layer.. After modification, as
required, by the Forestry Meteorologist, these forecasts are
used to. calculate Fire Weather Index values, which are

entirely a function of weather, to predlct the short-term

potential forest fire severity.

,Veri_ﬁcation statistics for 1980 and 1981 indicate that
the forecasts of temperature, humidity and wind speed were
correct about two -thirds of the time, and the forecasts of
preapxtanon about 80 per cent of the time. -

.ABSTRACT Across Manltoba and Saskatchewan appropriate’
~ weather element . forecasts for each .forestry station are

automatlcally derived from grld-pomt output from the

'Canadian Meteorological Centre Spectral Model assuming a -

well-mixed planetary boundary layer. After modification, as
required, by the Forestry Meteorologist, these forecasts are
used to calculate Fire Weather Index. values, which are
entirely a function of weather, to predlct the short- term
potentlal forest fire severity.

Verlfxcatlon statlstlcs ‘for 1980 and 1981 1nd1cate that
the forecasts of temperature, humidity and wind speed were
correct about two thirds of the time, and the forecasts of
precipitation about 80 per cent of the time.




