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Rating forest fire danger by combining basicweather and fuel moisture measurements has beena standard operating procedure in all forest firecontrol ag
encies for nearly 30 years. Fire dangeris rated by determining a numerical index thatrepresents the burning conditions for a particularunit of land; the index is then used 

to assist infire preparedness planning for more efficient ex-penditure of funds for fire control.
Recent fire research has been directed towardd

eveloping a Unified National System of Fire
Danger Rating — that is, a uniform procedure ona nationwide basis for measuring and interpretingforest fire danger. Already completed is a FireSpread Index designed to indicate the relativerate of fire spread in light and intermediate forestfuels. Yet to be developed are reliable indicatorsof risk, ignition probability, and fire intensity.When all these indexes are completed and com-bined, they will give a more complete picture of

fire job load requirements.
To obtain ad equate weather measurements forfire weather forecasting, the Unified N ational Sys-tem requires that the official danger rating 

meas-urement should be taken near the time of 
averagemaximum Spread Index for the day. Fire weatherobservations should be made during the 

afternoonperiod of h ighest fire danger so that the mostmeaningful fire weather is recorded and madeavailable to the fire weather forecaster for use inhis forecast for the following day. Fire weatherf
orecasts made by the Weather Bureau utilize

temperature, relative humidity, and wind observa-tions as well as other weather factors taken dur-
ing the time of day when fires are most likely tostart and spread.

The study reported here was undertaken toprovide answers to two questions for the LakeStates region: ( 1) On the average, what time of
day does the highest fire danger occur, and (2) isit possible to use 1:00 p.m. (a convenient obser-vation time ) as the official time for the daily firedanger measurement?

To determine when the most severe fire weath-er conditions may be expected, hourly Spread In-
dex values and wind velocity readings were sum-
marized for the months of April, July, and October

at four First Order Weather Bureau ClimatologicalStations. A 3-year period, 1 961-1963, was used for
April and July, and 2 years for October except at
Grand Rapids, Mich., where 3 years was used.
The four weather stations (International Falls and
Minneapolis-St. Paul, Minn., LaCrosse, Wis., andGrand Rapids, Mich.) are representative of thedaily trend in fire weather for the Lake Statesarea. However, local fluctuations in wind, temper-ature, and relative humidity may produce a pat-tern of weather somewhat different than for anyof the se

lected stations or for the region as awhole.

Fire spread index. — 
Spread Index for brush ortimber fuel types is adjusted for cu mulative dryingco

nditions by means of the Buildup Index. How-
ever, for this study no adj ustment for the buildup
factor was made, so the Spread Index is 

relatedonly to light surface fuels where fires may start
easily and spread rapidly. Calculation of SpreadIndex was based on a fixed condition of vegetation(herbaceous stage ) for each month and 

location.April and July were considered "cured" and
"green" respectively. October was based on 20days in "tr

ansition" and 11 days in the "cured"stage. Past records indicate that these are reason-able assumptions concerning the herbaceous stageof the vegetation.

Results show that average differences in Spread
Index between the afternoon hours are small ( table
1 ). Hence, fire danger conditions between 1 and
4 p.m. are, on the average, similar and represent
the period of most severe fire weather for the day.Individual days may diverge considerably from thisaverage daily pattern of fire weather.
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Wind velocity. — 
Average hourly wind velocitiesfor each of the four stations indicated only a 1 to3 m.p.h. variation between the hours of 10 a.m.and 4 p.m., and average velocity remained nearlyconstant from 1 p.m. to 4 p.m. ( table 2). The' fact that Spread Index increased from m orning toearly afternoon while the average wind velocityshowed little change demonstrates the importanceof relative humidity on fine fuel moisture during
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