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18, 1898. These have each an energetic low over North 
Dakota, with a much less pronounced high over the south At- 
lantic coast ; the difference between adjacent high and lows 
is nine-tenths of ah inch i n  the first and second cases, and 
eight-tenths in the third. In the second column are the maps 
of the next succeeding days showing the distribution of rain- 
fall. A large rain area has developed over the Lake region, 
but the small detached area of rainfall over New Orleans is 
to be especially noted. The variation in the shading is pro- 
portioual to the amount of the rainfall. The third column 
gives the change of temperature for the same dates. The areas 
shaded with vertical lines represent those with rising tern- 
perature. The rest have falling temperature. The detached 
area of rising temperature a t  Denver is to be noted, also a 
small area oa the Atlantic coast having falling temperature; 
in the first and second cases it occurs a t  Norfolk, and in the 
third case is over Florida. The main line of separation be- 
tween the shaded and unshaded parts crosses Lake Superior 
a t  the north and western Texas a t  the south, with less than 
a hundred miles variation. Over Lakes Huron and Ontario 
there is in two cases an area with falling temperature pene- 
trating the region having a rise. 

By E. B. GARRIOTT, Professor of Meteorology. 

Classified weather types have been a recognized aid to fore- 
casting for many years. Unfortunately, however, the work 
of classification has not, until recently, been systematically 
attempted, and the results obtained have, therefore, formed a 
part of the personal experience of individual forecasters, 
rather than a fund of information compiled and preserved in 
a form for ready reference. The failure to record in a per- 
manent form the results of studies of weather types has been 
largely due to the fact, that previous to the last twelve months, 1 the region covered by telegraphic reports was too limited in 
area to admit of a satisfactory classification of weather types 
for use in the current work of forecasting, and also, in part, 
to the great amount of time and labor involved in making 
these records. 

During the entire history of the Weather Bureau (at least 
since July, 1872), forecasters have been assigned to certain 
months in advance with instructions to make special prepa- 
rations for the work by a diligent study of weather conditions 
for corresponding months and seasons of previous years. 
These instructions have, as a rule, been faithfully followed, 
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FIG. %--Cold wave types. 

Fig. 3 gives two series of maps beginning, respectively, 
Monday, December 24, 1994, and Wednesday, February 6, 
1895. These will be recognized as the two cold waves that 
brought such destruction to the orange groves of Florida. 
The maps are arranged so that each one of the second series 
falls under the analogous map of the first series. 

The vertical shading shows the territory having tempera- 
tures between 32O and zero, while the cross hatching shows 
the region having zero and lower. 

The close repetition of the first eeries that is presented in 
the second can not fail to impress itself, and the persistence 
of this likeness through five consecutive days becomes most 
remarkable. As is well known, in this type of cold wave a 
low moves from Dakota southward to Texas, then to the east 
along the Gulf coast, and along the Atlantic coast to the 
northeast, and is followed in the same track by a strongly- 
marked high. On February 6, 1895, anyone with the first 
series before him could not have failed to perceive that a 
great cold wave was coming, and on February 7 he would 
have known that the great freeze of the preceding December 
was going to be repeated. 

The Weather Bureau has attained a high percentage of 
success in the forecasts, and anything which will aid in 
reducing the percentage of failures is worth the effort. The 
writer believes that, in support of the index or system out- 
lined here, enough corroborative cases can be furnished to 
constitute a demonstration of its usefulness ae an aid and 
check in weather forecasting. 

and during the months of their assignment the forecasters 
have been alert to discover in past records types of weather 
of a character to aid them in their current work. 

With increased experience, forecasters leard that eatisfac- 
tory forecaste can not be made from single maps, or from a 
single set of maps. They learn that successful forecasting 
requires that the history of the conditions which single maps 
present must be studied and considered, and that for use in 
forecasting this information must be obtained from personal 
experience with similar types, strengthened by reference to 
past records. They discover that dissimilar changes and con- 
ditions frequently result from apparently similar maps, and, 
therefore, that apparently similar maps, as regards pressure 
and temperature distribution, do not, necessarily, beloug to 
the same type. 

Corresponding weather types must present atmospheric for- 
mations and movements of the same general character ex- 
tending over periods of several days. When types of this 
character can be found in past records which correspond with 
current conditions, forecasts can be safely made for several 
days in advance. The possibility of making forecasts of this 
kind was recognized some years ago, when'the writer was en- 
gaged in compiling and charting international observations 
and storm tracks of the Northern Hemisphere. Proof of the 
feasibility of making forecaste for periods of several days by 
the aid of classified maps has heen secured in experimental 
work during the past year. 

The experimental work referred to has been conducted by 
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average daily range, 9.9"; greatest daily range, I6O; least 
daily range, 3 O  ; highest temperature, 82" : lowest, 63O. 

Barometer average, 29.953 ; normal, 29.957 (corrected for 
gravity by -.OS) ; highest, 30.18, on the 15th ; lowest, 29.85, 
on the 37th ; greatest 24-hour change, i. e., from any hour on 
one day to the same hour on the next, .09. Lows passed this 
point on the 7th and 27th ; highs, on the 15th and 23d. 

Relative humidity, '76.5 per cent ; normal, 76.0; mean dew- 
point, 66.2 ; normal, 65.7 ; mean absolute moisture, 7.08 
grains to the cubic foot; normal, 6.93. 

Rainfall, 3.34 inches; normal, 5.52; rain record days, 18; 
normal, 17 ; greatest rainfall in one day, 0.80, on the 7th ; to- 
tal a t  Luakaha (Nuuanu near Pali) 14.76 ; a t  Kapiolani Park, 
1.63. Total rainfall since January 1, 33.30; normal, 32.76. 

Rainyall ahla. 

100 
2tIO 
300 
.W 
4oU 

2% 
iS0 
900 

I ,  150 
Mi 

1,000 

1.100 

5'21 
2-3s 
8-nl 
6110 

2,720 

950 
I ,  3.d 
1.5Ho 
IS 

1,Bso 
15 

650 
310 
Rbo 

1.700 

i W  

the aid of telegraphic reports received from western Europe 
islands of the North Atlantic Ocean, and North America, and 
by a classification of types prepared by the aid of Weathei 
Bureau and international reports. These preliniinary studier 
appear to indicate recurring periods during which similai 
weather conditions and changes obtain generally over thc 
middle latitudes of the Northern Hemisphere. A determi. 
nation of these periods, with the data available, may not IIE 
possible. 

The increased accuracy of the forecasts and the lengthen. 
ing of the period for which they are made, which will surely 
follow a vigorous prosecution of thie line of work, will, how- 
ever, justify the great expenditure of time, labor, and skill 
which the preparation of reference charts and their classifica- 
tion will demand. 
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HAWAIIAN CLIMATOLOGIUAL DATA. 

~ 6 i e o r o ~ g i c a ~  Ob86r~diOn8 a1 Honolulu, December, 1901. 

' 

BY CUnTlS J. LYONS, Territorlal MeteOrOlOgfSt. 

The statlon is at 210 181 N 1570 501  W. 
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The artesian well water has risen during the month from 

33.12 t o  33.56 feet above mean sea-level. On Decemher 1, 
1900 it  stood a t  33.62. The average daily mean sea level for 
November was 10.21 feet on the scale, 10.00 representing an 
wsumed annual mean, and 9.83 the actual annual mean for 
3ine years previous to 1901. 

Trade wind days, 23 ( 5  of north-northeast), normal, 17 ; 
tverage force (during daylight) Beaufort scale, 2.6. Cloudi- 
less, tenths of sky, 5.5; normal, 4.6. 

Approximate percentages of district rainfall as compared 
with normal : Hilo, 300per cent; Hamakua, 150; Kohala, 180; 
Waimea, E O ;  Kona, 125; Kau, 175; Puna, 170; Maui, east 
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GENERAL SUMMARY FOR NOVEMBER, 1901. 
Temperature mean for the month, 73.W ; normal, 73.8O; 

average daily maximum, 78.9O ; average daily minimum, 69.0° ; 


