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(Continued from January BULLETIN, p. 11.)
Friday morning, Dec. 28, there was an informal meeting, attended by
10 or 12 at the local office U. S. Weather Bureau for discussing some of
the problems of the Weather Bureau in the Ohio Valley.
Mr. Devereaux opened the discussion by explaining the great importance of the river work of the Weather Bureau. There should be more
river and rainfall stations established, the work should be centralized at
one station, and a more intensive distribution given to the weather forecast to give the public better service in the larger cities where Weather
Bureau offices are not located. Col. C. W. Kutz, Division Engineer, described the work being done by the Government in improving the rivers
in the Ohio Valley and the close and efficient co-operation between the
U. S. Engineers and the Weather Bureau. Professor C. F. Marvin, Chief
of Weather Bureau, discussed the subject at some length and stated that
the Weather Bureau would be glad to make extensions in the river work
as soon as funds were provided. Several others also took part in the
discussion. Dr. Brooks read the following excerpt from a letter by
Harold Yost (who was unavoidably absent) :
A d j u s t i n g Rain Insurance Policies

By HAROLD YOST, Hartford Fire Insurance Co., Cincinnati, O.
The companies underwriting the rain hazard are happy to acknowledge
that from the Washington office and from all branches thereto, they have
been cheerfully and with notable courtesy, accorded every reasonable
facility in the way of statistical information, without which this business
could neither have been inaugurated, nor continued. As some of you know,
we started out on a rating plan based on the average number of rainy
days to each month, using the records of not only automatic stations, but
those of co-operative stations. Then we concentrated the ratings on the
automatic stations, which resulted in material advances over the country.
Still later, we began to analyze the daily rainfall in certain sections and
then established differential rates between morning and afternoon coverage. In the meantime, owing to the ever increasing interest in this form
of insurance, not only on the part of the public, but by members of your
profession, we were favored with papers contributing in a constructive
and eminently intelligent way to further consideration of this hourly difference in rainfall. The result has been that some time ago the companies inaugurated the gathering of hourly statistics at all regular sta-
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tions and in this work we are also obtaining the customary hearty cooperation of observers. Inasmuch as these statistics are after all gathered for a purpose at least semi-private in its benefits, the government at
Washington has decided we understand on a reasonable charge of 70
cents per hour for the expense of clerks working overtime, but for all
service which would be generally accorded the public, no charge has been
made. Statements of particular rainfall in connection with claims under
our policies, have been freely accorded without charge.
This leads us to speak of the obligations of the policy-holder in the
matter of rainfall reading, before we pass on to a discussion of the cooperation of the co-operative government observer. The insurance company cannot and should not have anything to do with the measurement,
or provision for the measurement of rainfall under its policy, except possibly in the furnishing of a standard gauge to the insured for his temporary use, where none is available. This we have been obliged to do in
furnishing the service and protection to the public, at many places where
no station of any sort is maintained.
The responsibility of the insured to furnish a dependable certificate
of rainfall, is his because the policy requires him to prove any claim for
loss by rainfall he may make. He must appoint his man to measure it
and the place where the gauge is to be located, although we reserve the
right to agree only on a properly disinterested and competent party and
stipulate that a standard gauge shall be used. But when those points
have been agreed upon, they are confirmed in the written policy. So
when the claim arises, the insured must produce the affidavit of his man
in support of it. If there is any expense involved in the measurement,
the insured is required to pay it.
If, as we understand, the co-operative observer serves his government
without compensation, and in that capacity measures rainfall at specified
times, only once or twice in 24 hours, and those convenient times specified
by the Weather Bureau, he may not always be expected to take numerous
special measurements for private citizens without some sort of compensation from the party asking the service for purely private gain. It all
depends on the circumstances and relations of the individuals, as to
whether a charge for the service should be made. We cannot pass on it
for the reason that we do not defray the expense, although we would not
care to see any unreasonable stand taken by the co-operative observer and
are happy to say that as far as our knowledge goes, they have quite
freely served their fellow citizens and in most cases without charge. As
a matter of fact, the unreasonableness is liable to be on the other side,
as we learned of one case last summer where a county fair board was
peeved that the observer made a charge of $2.00 for setting out a gauge
at the fair grounds, two miles from his house, at 3 o'clock in the morning,
with two or three special measurements during the day. There are no
doubt some days when the companies would have a dozen or more policies in force, covering at different periods, when an observer, if it were
raining, would be kept busy taking measurements to the entire neglect of
any regular work he might have to do. On such a day we would expect
the man to make a charge. It should, however, be reasonable, as the
traffic will not sustain fancy prices. We prefer a trained observer if
obtainable, but freely consent to any responsible party, properly equipped,
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as we always furnish instructions for the use of the gauge supplied,
which are easily followed.
In the matter of certificate of rainfall, we fully understand the position
of the department at Washington with respect to regular stations, and
owing to the long established and respected integrity of bureau officials,
are content to accept a simple signed statement of rainfall on the customary department blank for the same. But in the case of co-operative
observers, not necessarily fortified by the high bureau standards, we require an affidavit. There is not the slightest personal reflection on them
in this position, as of course, we, in the company offices, do not know them
individually. There has been no difficulty, however, on the part of the
claimants, in obtaining affidavits from them and almost without exception their statements have reflected intelligent understanding of their
work.
In discussing this letter Professor C. F. Marvin remarked that if the
insurance companies should turn over to the Weather Bureau the summaries of their compilations of past records, the Bureau would plan to
continue the compilation of current date without charge.
After two hours of very profitable discussion, the group went to the
great Union Central Building, through which they were conducted from
the bottom to the high observation tower, by Mr. John L. Shuff, Manager, Home Office, Union Central Life Insurance Company, and Mr. John
D. Sage, President. Afterward, Mr. Shuff generously gave the group a
complimentary luncheon at Hotel Sinton.
After lunch, a few went to see The Rockwood Potteries, while most
attended the joint meeting of the Association of American Geographers
and Section E of the A. A. A. S., and listened to Dr. Ellsworth Huntington's presidential, and Dr. H. W. Shimer's vice-presidential addresses,
and a paper by Dr. T. A. Jaggar, Jr.
Climate and Human Evolution
B y ELLSWORTH HUNTINGTON

(To be published in Science)
In attempts to explain racial or group characteristics, or to account
for differences in death rates found in different climates, the process of
natural selection as a factor has not been sufficiently fully considered.
For example, Queensland, one of the hottest and most humid regions of
the world, is inhabited by white people whose death rate is practically
the lowest in the world. This is explicable as the result of strong selection, first only the families in which all members are robust are likely to
migrate to Australia, and second only the most robust of these will migrate into the climatically trying Queensland. Furthermore, those families in which sickness develops will return south.
Similarly, the remarkable character of the people of Iceland is ascribable to the very exacting selection exercised by the difficulties of reaching
Iceland and the hard life on that island. The Pilgrims and Puritans
coming to New England were similarly selected groups, and the FortyNiners who went to California were a further rigorous selection.
One of the most striking contrasts of peoples is found between the
brighter south Chinese and the duller north Chinese. Generation after
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generation floods and famine have driven the most enterprising south,
while the surviving remnants tend to be those who are most frugal and
most selfish and the descendants of the dullest, least saleable girls. Thus,
although the weather of the north is directly the most stimulating physiologically, the occasional terrible adversities of flood and famine dominate the situation and by forcing the better people to emigrate south,
render the remnant northerners in general far inferior to the southerners.— C. F. B.
Dr. Jaggar's paper on the Japanese earthquake was of meteorological
interest on account of the typhoon which was nearby when the earthquake
occurred and the winds of which made the fires so destructive to life and
property. Refugees fleeing to windward found themselves to leeward of
the flames as the wind shifted while the typhoon passed. The storm
center did not come close enough to give rain. One portion of the motion
picture film presented showed an enormous cumulus cloud capping a great
smoke column over Tokio.
Following this meeting 18 attended a subscription dinner arranged by
Mr. Devereaux at the Business Men's Club. At one end of the table the
conversation centered on flood forecasting and some aspects of the psychology of it. In spite of the fact that the Weather Bureau's flood forecasts at Cincinnati never fail, many of the people living in threatened
districts refuse to heed the warnings. So it has become an established
practice for the police department to send extra forces and patrol wagons
and forcibly remove heedless inhabitants of the lowlands soon to be covered with water. Such is the state of mind of river town people during
floods that forecasts of rain are usually more dangerous than rain itself I
Dr. Jaggar told of his forecasting tidal waves at Hilo, from teleseisms
recorded at Kilawaea.
MEETING OF COUNCIL
At the close of the dinner, the first session of the 17th meeting of the
Council was held from 7:30 to 8:15 p. m. President Stupart presided and
eight other members of the Council were present: Brooks, Cox, Gregg,
Henry, Huntington, Marvin, Meisinger, and Milham.
1. The minutes of the 16th meeting were approved as circulated.
2. The Secretary summarized the actions of the Council during the
year, including mail votes taken since the 16th meeting. These votes
were: (a) The approval of the Los Angeles meeting for Sept., 1923, and
the appointment of Mr. E. A. Beals as Chairman; (b) the nomination of
officers and councilors for 1924, and (c) the sending of the mailing list
of the Society to the U. S. Chamber of Commerce.
3. After some discussion the Council voted to leave to the discretion
of the Secretary what action should be taken on future requests for the
use of the Society's mailing list, and directed that if it were supplied to
any organization other than the A. A. A. S. a charge of $5 should be
made.
4. On financial matters the following motions were adopted:
a. That the report of Treasurer and Auditing Committee be accepted.
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b. That the Secretary be authorized to employ on part time an assistant and a stenographer at $15 a month each; it being understood that
Mr. G. H. Burnham and Miss L. J. Maher were already acting satisfactorily in these capacities.
c. That $500 be appropriated to cover the cost of the January, February, March, and April Bulletins in 1924.
d. That miscellaneous expenses, mostly miscellaneous printing, stationery, and postage be limited to $200 (about 25 cents per member) per
fiscal year, except that a committee of the President, Treasurer, and Secretary may in case of need raise this limit to $250.
Mr. W . A . Bentley Given Society's First Research Award

In appreciation of his wonderful results in snow and frost crystal
microphotography obtained during 40 years of extremely patient work,
the Council voted to Mr. W. A. Bentley of Jericho, Vt., the first research
grant of the American Meteorological Society, $25, approximately the income balance from the Life Membership fund for 1923. It is hoped that
from time to time Mr. Bentley will provide the Society with a report of
his continued progress.
The meeting of the Council was continued at 8:35 the following morning (Dec. 29) in Room 22, McMicken Hall. Present: Brooks, Gregg,
Henry, Marvin, Meisinger, Milham, Stupart, Ward.
5. Concerning coming meetings it was voted:
a. That there be the usual April meeting in Washington in 1924.
b. That Dr. C. LeRoy Meisinger be appointed Secretary pro tem for
the April meeting in charge of arrangements.
c. That our annual meeting in 1924 be held in connection with
the A. A. A. S. at Washington, D. C.
The Council favored an additional meeting in the far west during the
summer, and especially the attendance of members at the British Association meeting in Toronto in August, 1924.
Relative to the suggestion from Mr. Horton that copies of the papers
read before the Society be filed with the Secretary, the Council felt it best
not to require this, but that anyone wishing to read special ones, could
correspond with the particular authors relative thereto.
6. Committees. A committee to recommend revisions of the constitution with respect to nominations and tenure of office, was appointed to
report at the April meeting: C. F. Marvin, Chairman; W. I. Milham, and
C. F. Brooks.
The committees on Engineering Meteorology and Hydrology, and
Aeronautical Meteorology were continued for 1924. It was voted that
the names of committees and their chairmen should no longer appear on
the Society's letterhead. A committee to consider the proposed World
Meteorological Foundation was moved but there was no disposition as
yet to appoint one.
Saturday Morning Session, Dec. 29.
The Saturday morning session opened at 9:10 with Sir Frederic Stupart in the chair, and about 20 others present. In the absence of Dean
Schneider Dr. S. S. Visher was first called upon:
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W e a t h e r Changes in Fiji

By STEPHEN S . VISHER, Indiana University.
An analysis of the daily meteorological records taken at Suva during
four years (1896, 1918, 1919, 1920) reveal that this tropical insular station (lat. 18°S, long. 178°E) experiences frequent slight changes of
weather. On the average there are about 40 distinct barometric depressions a year of which about 24 are .1 inch, 12 are of .2 in., 4 are of .3 in.,
2 are of .4 in., and 1 is greater than .4 in. The variation among the years
studied in the frequency and depth of depressions is small. Among the
months, the distribution is rather regular, each month having an average
of two of the .1 in. depressions, and no month having over three, on the
average. Of the .2 in. depressions, six months have a total of four, while
March, April, October and November have one each, August has two
and July one and one-half.
On the average, the days of relatively high pressure are nearly 2°F.
cooler at maximum than the days of relatively low pressure, and about Vz °
cooler at minimum. Their relative humidity averages 7% less than in
the lows at 9 a. m. in spite of the lower average temperatures. Hence the
sensible temperatures are notably less. Highs are slightly less cloudy
than lows (5%), having 6.1 vs. 6.4% of cover. In respect to rainfall, from
three times as much is received in the low than in the high, on the
average. (The annual rainfall at Suva averages 113 inches). In wind
direction, there is an appreciable difference. Southeast winds are two
and one-half times as frequent in days of high than in days of low, but
northwest winds are only one-ninth as frequent, north winds, one-third,
and west and southwest winds one-half as frequent in days of highs as
in days of lows.
During the hurricane season, pressures are taken twice daily at several widely separated stations in the group. Comparisons indicate that
the minor depressions and highs occur at all the stations, either on the
same day or, in about one-third of the cases, affecting the northern stations (latitude 16%) the day before they do the southern. Very rarely
(in one-twentieth of the cases studied) do they affect the southern station first.
It appears that the minor barometric disturbances are partly due to
(1) weak depressions, faint tropical cyclones, which move southward or
westward, (2) surges of air moving southward from the doldrums in the
antitrades and (3) to the effects of distant cyclonic storms. The fact
that the frequency of first decrease in pressure is much greater at the
north than at the south suggests that cyclones in southern mid-latitudes
rarely affect Fiji notably.
After completing this study of Fiji weather, the writer discussed it
with E. T. Quayle of the Australian Weather Bureau and was informed
that there are frequent evidences of surges of pressure from the tropics
across Australia and many depressions suggesting faint tropical cyclones,
and likewise that mid-latitude cyclones seemingly have little effect on
the weather of tropical Australia, except occasionally near the Tropic,
in winter.—Author's summary.
Discussion: Sir Frederic asked whether Suva, Fiji, is at the northern
limit of the southern trade belt. Dr. Visher replied that it was so only
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in summer, while in winter Suva was in the midst of the trades. The
depressions affecting Fiji are mostly tropical, not extra-tropical.
Professor R. DeC: Ward commented that Hann made some statement
about weak tropical disturbances making rainfall, and Dr. C. F. Brooks
added that C. E. P. Brooks and Brady had described rainy equatorial
lows. (Quarterly Jour. Roy. Met'l. Soc., Jan., 1921.)
Dean Schneider having come in during the discussion he was next
called upon:
By

Meteorology in Engineering
HERMAN SCHNEIDER, Dean of Engineering

College,
University of Cincinnati
The factors in industry are demand, fluid capital, raw material, transportation, labor, equipment, and power. Industry fails in part, accord ing to the degree to which one or more of these factors are not up to the
general level of the rest. The United States is a great factory and the
railroads the aisles. At present the aisles are inadequate. There is 10
per cent, more factory space than transportation can now supply. Railroads cannot grow quickly enough: waterways must be used. As long
as water runs it is a meteorological problem. What will be the effect of
deforestation?
Meteorology is involved in engineering and industry in manifold ways.
Hot winds in California can in two hours make leather so dry it cannot
be worked. If you throw it on the floor it will break. By proper forecasts such a hot wind will not come unawares (by night.) The weather
is a very important factor in the manufacture of leather.
The U. S. Playing Card Co., and the U. S. Printing & Lithograph Co.,
are immensely affected by changes in weather. Material printed one
color one day may not register for another color the next notwithstanding
air driers and moisteners being kept in operation night and day. Anyone who can make a paper independent of weather conditions can save
millions of dollars. There is a relation of high monetary value between
meteorology and engineering. The determination of the elements that go
into the solution of waterways questions is very important.—C. F. B.
Because of the fine relationships between Meteorology and Engineering, Dean Schneider had been designated by the President of Cincinnati
University to convey his welcome to the American Meteorological Society.
Sir Frederic Stupart thanked Dean Schneider on behalf of the Society
for the cordial welcome and fine accommodations provided.
Rainfall Intensities and City Sewerage in Cincinnati
B y W . E . SULLIVAN

(To be published in Monthly Weather Review)
A thorough study of rainfall records must be made for a given locality in order successfully to design sewers, drains, closed conduits, or
open channels for the conveyance of rainfall run-off to proper outlets,
such as rivers, creeks, etc.
The best obtainable information for this purpose is a rainfall record
with accumulated and maximum accumulated precipitation for 5, 10, 15,
30 and 60 minutes and usually there are also available records of the
2-hour and 24-hour periods.

Unauthenticated | Downloaded 01/09/23 11:41 PM UTC

The Cincinnati Rainfall Curve which is used in the design of sewers
was adopted by the Cincinnati Engineering Department in the year 1913.
16
The equation of this is 1= yi^ where T is the time or duration of
rainfall in minutes and I the intensity or rate of rainfall in inches per
hour for tlie period of time specified. One inch of rainfall per hour
corresponds very closely to one cubic foot per second per acre.
Summarizing Cincinnati records for the last 26 years, it is found that
the curve was exceeded once for the 5 minute period, 3 times for 10
minutes, 4 times for 15 minutes, 3 times for 30 minutes and 2 times for 60
minutes.
Run-off
Run-off is the result of precipitation on a watershed. From the sewerage engineer's viewpoint it is the amount of surface drainage for which
provisions should be made in the design of open or closed conduits or
storm sewers.
In computing run-off, the main factors generally taken into consideration are as follows:
(1) Intensity or rate of rainfall in inches per hour, taken for a
period of time which will produce the maximum run-off. This period of
time is called the time of concentration and fixes the rate of rainfall to
be used as shown by the adopted rainfall curve.
(2) The area, shape and slopes of the territory to be drained.
(3) The relation between rainfall and run-off, or the proportion of
rainfall reaching the sewers from surface drainage, or in other words,
the percentage of imperviousness of soils or surfaces from which the
run-off occurs.
On a naked hillside area, the percentage of run-off is usually 10 to 20
per cent, of the rainfall, the high percentage of run-off prevailing where
the hillside is quite steep with scanty soil covering underlaid rock and
shale formation.
In a suburban residential district, the coefficient of imperviousness is
found to be about 30 per cent.
In a compact residential district, with a house on every lot, with four
large or five smaller houses to the acre, the run-off is found to be 40%
of the rainfall.
In factory areas, the percentage of run-off is usually found to be about
80 per cent of the rainfall.
In mercantile districts such as the Walnut street area between Seventh
street and the Ohio river, it has been found from actual sewer gagings
that the run-off is 85% of the rainfall.— (Excerpts.)
Discussion: Sir Frederic Stupart: "Rainfall intensity in Toronto is
less than in Cincinnati. Topography plays a very important role. It is
necessary to study it separately for every city where drainage is important/'
Professor H. J. Cox told of the unprecedented torrential rain of Aug.
11, 1923, in Chicago, when 2.30 inches fell in 80 minutes in the early
morning. The flooding of the sewers was probably the worst experienced
in the history of the city, and the fire department was kept busy all day
pumping water from basements and other low places, only to have them
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flooded again in the evening, when approximately another inch of rain
fell in about an hour. The total rainfall, midnight to midnight, was
3.70 inches.
Mr. G. A. Loveland remarked on the need for a formula for run-off,
and said that with increase in paved area more sewers are needed.
Professor W. I. Milham inquired if there was a factor of safety,—i.e.,
were sewers built for the usual or the extreme maximum?
Mr. Sullivan replied that the sewers were designed in accordance with
the curve, and that a flood from inadequate sewers was expected once in
about eight years. The summarization in the excerpts printed above,
for example, shows that in 26 days, half hour falls exceeded the sewer
capacity on three occasions.
Some of the River Problems the Meteorologist Can Best Handle
By W. C. DEVEREAUX, Meteorologist, Weather Bureau

It has been recognized practically since the beginning of the Weather
Bureau work that the meteorologist is in the best position to forecast the
floods in the rivers and, in fact, to forecast all changes in the height of
the water whether that be at a high or low stage. This is natural and
as it should be; the weather and the river forecasts go hand in hand,
they cannot be separated. The forecasting of the river stage is the most
important phase of river work, just as the forecasting of the weather and
storms is the most important work of the Weather Bureau.
Those not entirely familiar with the river work of the Weather Bureau believes that it ends here,—when the river forecasts and flood warnings are made and fully distributed. Those holding this belief are most
of the authors of text-books on Meteorology as well as many of the officials of the Weather Bureau. This is no fault of those authors or officials but is rather the result of the failure of the "river man" fully to
advise of all of the work he is doing. There is presented here only a few
of the "other" river problems that have been handled at the Cincinnati
station during the last 12 years. In solving most of these problems as
well as many others we have had the splendid co-operation of the United
States Engineers, and we in turn have assisted the Engineers in solving
many of their problems.
Great ice gorges do not form frequently in the Ohio river and that
makes the forecasting of both the forming and breaking of the same the
more difficult due to lack of experience or knowledge. The great ice
gorge below Cincinnati in 1918 destroyed more property in this region
than any of the great floods. The first gorge that year was of the more
usual type. The river was frozen nearly its entire length and the break
in the ice proceeded down the river as the flood wave advanced, until the
ice jammed in the great bends at Sugar Creek and formed a dam 61 feet
high which backed the water up the Ohio river for more than 100 miles.
This dam held for 12 days during which time the water above fell 25
feet, but it broke with the next flood wave when the water rose to 62
feet, the break not being due to the great pressure behind it but to the
higher temperature, the 50-mile gale blowing against the face of the
gorge, and the bright sunshine.
Forecasting the breaking up of these gorges was not so difficult a prob lem as was the question of whether or not to issue warnings of an im-
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pending break in a tributary three days before the final break in the Ohio.
The Licking river enters the Ohio directly opposite the business center of
Cincinnati. A great flood 55 feet high, higher than ever before known,
was moving slowly down the river breaking the ice and forming great
gorges. It was 40 miles from Cincinnati; the next report showed it to be
30 miles away. Would it come through and throw a wall of water 10 to
20 feet high across a frozen Ohio and a flooded Cincinnati? The city
could be warned in a short time by special editions of the newspapers,
the telephone, and the police force, but night was approaching and action,
if any, must be taken soon. The bends in the river and the cold weather
held the gorge, and only a few knew of the impending danger.
The great government dams in the Ohio river are wonderful works of
engineering. The weather determines the rate at which they can be
built, and after being built it determines largely when and how they shall
be operated. The running of "artificial waves" the last few years, which
bring down large shipments of coal from the Kanawha, depends on the
weather.
Other work on the river, possibly the outlets for a city sewer system,
must be done when the river is low. What is the period, on the average,
most favorable for the work? The Weather Bureau has the record available.
A business firm is considering locating an important plant a short distance up a tributary and wishes to use the river for transportation. The
questions in this case are not only how many days each year the river
may be above a certain stage but also how many days will navigation be
interrupted by high water and by ice.
We are frequently requested to determine how many times a certain
piece of property has been flooded during the last 50 years. The property may be a considerable distance from any river gage and we must
consider the slope of the flood plane as well as the height of the river.
Such information may be requested in connection with the sale of the
property or in condemnation proceedings. The river records like the
weather records are frequently in court.
A few years ago the river and weather records were taken to court in
Ohio. The case involved timber lands in Arkansas and had been on trial
for nearly a week. Witnesses had stated that the land was flooded during all of February and one witness stated that he had rowed over the
property on or about Washington's Birthday. The river records showed
that the river flowing through the property was not half full at any time
during the month. The case was settled that same evening out of court.
These problems and many similar ones are on the edge of the science
of Meteorology, they involve Hydrology and Engineering, but who can
solve them as well as the Meteorologist? We speak of this service as the
"river work" but that is a poor and inappropriate expression. But what
word describes this phase of science? The only one I can suggest is
Hydro-Meteorology.— (Author's summary.)
Some of the River Problems the Meteorologist Can Best Handle

By MONTROSE W. HAYES, Meteorologist, Weather Bureau
A sharp line of demarcation between closely related activities usually
does not exist, but in hydraulics it seems to be generally conceded that
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precipitation run-off and river gage relations, in so far as they apply to
river forecasting, properly belong to the meteorologist. River stages are
so intimately associated with precipitation, temperature, and at times
wind velocity and direction, the fluctuations of the stages can be forecast
in a satisfactory manner only by one having at his command extensive
and fresh meteorological information.
The interests that can be served by the river stage forecaster are in a
great measure peculiar to the locality in which they lie, but the work
being done in Cincinnati, which has been so well described by Mr. Devereaux, is representative of the tasks confronting all the forecasters on
large streams, and it is unnecessary to consider the matter in greater
detail.
It might be of interest, however, for a brief mention to be made of
forecasts of the first run of ice at St. Louis. Contrary to the general
belief, the winter's first run of ice does not come from far upstream. Almost invariably the first floating ice to appear at St. Louis forms at St.
Louis, or a few miles upstream. This ice is thin; river men call it
"window glass" ice, but it is dangerous to light river craft and some engineering equipment. In the last five winters the Weather Bureau has
been able to forecast the first floating ice 24 to 48 hours in advance, and
the warnings given have been timely enough to enable craft and equipment to be moved to safe places.
There is another phase of the subject of river stage forecasting that
seems to have a place here, although it does not come directly under the
title of the paper. It is the wonderful opportunity we, as meteorologists,
have to develop mathematical working formulas for forecasting fluctuations in river stages. There are no texts on the subject. There is
nothing in text books that have any direct bearing on the work. Hydraulic
engineers have their run-off formulae, their Bazin, their Chezy, their
Francis, their Humphreys and Abbott, their Kutter, and their various
weir formulae for discharge work, but none of these formulae is directly
applicable to the forecasting of river stages. In forecasting stages we
must consider the rate at which rain has fallen, as well as the amount;
the varying tributary increment, which is highly important; the constant
change that is taking place in the thalweg, a change that is very marked
in silt-bearing streams; the variation of the slope from the normal, if
there is such a thing as a normal slope, and numerous other factors that
may be peculiar to the stream under consideration.
It is not thought possible to find a general law governing river fluctuations, for the vast amount of work done on river discharge has developed nothing more than formulae that are frankly empirical, and
have the disadvantage of carrying a coefficient that can not be determined
easily and accurately, and it is obvious that estimating gage heights is
more difficult than determining the discharge through a given crosssection.
However, it does seem that we, also, should be able
to develop empirical formulae to guide us in our work. No criticism of
the stage forecasting that is done now, and has been done for many years,
is implied or intended, for this work has been of a high order. It has
saved many human lives, and the millions of dollars in property it has
saved can not be estimated. It has the confidence of the entire country,
and the public may not think it in need of improvement. Those of us
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who are familiar with the inside of this work are gratified by the esteem
in which the river and flood work of the Weather Bureau is held, but we
are well aware of the regrettable fact that the men making the river
stage and flood forecasts are able to do the work satisfactorily only because they have devoted years to the study of the streams in their districts. We need something to guide a new forecaster; something to give
him confidence when he takes charge of a district, without the necessity
of waiting until he has gained the confidence through the experience of
several years.
The River and Flood Division of the Weather Bureau, in Washington,
is doing valuable work in this direction, but the field is too big, and it will
take too long to develop formulae for the entire country; and because the
field is so big the opportunity is presented for Weather Bureau officials
of a mathematical bent to do something really original and of high value,
by aiding in placing this work, that Mr. Devereaux calls "hydro-meteorology," on a sound mathematical basis.— (Author's summary.)
Discussion: Sir Frederic Stupart: "River forecasting is very important. In Canada there is flood forecasting on the Fraser and Saskatchewan rivers. The river forecasting work is very much more important
here than in the Canadian West." Sir Frederic agreed that a mathematical formula should be developed so that new men could use it.
Mr. J. H. Armington doubted if a practicable mathematical formula
could be developed, for, in the upper reaches particularly, a forecast of
the amount of rainfall comes in.
Dr. G. W. Littlehales said that at the International Geophysical Union,
Rome, 1922, a section on scientific hydrology was proposed for developing
mathematical foundations. This came from the section of Continental
Hydrography. The American Geophysical Union deferred the creation
of such a section, since Americans think these studies should be developed
in connection with meteorology.
Mr. W. H. Alexander remarked that the lowest as well as the flood
stages must be indicated right along.
Mr. J. L. Kendall emphasized the immediate importance of rainfall in
filling smaller streams, and therefore, in affecting river stages in a very
short time. The prediction of such stages shortly after rains occur is
difficult and much work is needed on this problem.
Professor H. E. Simpson remarked that on the Red river of the north
there was an international problem concerning flood forecasts. Such
forecasts, however, in the last decade had been needed only once, in 1916.
The forecasts on that occasion were very accurate. It would be possible
on a similar future occasion to give warnings for the lower portions of
Winnipeg.
Mr. M. W. Hayes said if we can estimate river stages, as at present, to
feet or tenths, we can develop a formula. Near headwaters, however,
we cannot use the formula. Wherever a forecast is made, a formula
could be developed.
Sir Frederic Stupart said he was glad that Dr. Littlehales reported
this question should be left in the hands of meteorologists.
Mr. W. C. Devereaux said the U. S. Weather Bureau made a mistake
a few years ago in letting a fair portion of the river observations get
transferred to another agency. With respect to the possible accuracy of
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formulae the minuteness of forecasts is limited by the distance of a place
from the headwaters. While Mr. Hayes can make his forecasts to the
one-tenth of a foot, here we must be satisfied to get within one foot. In
the Kanawha valley, which drains three counties in North Carolina, a
portion of Virginia and much of West Virginia, it is not so important to
forecast stage as to forecast something with regard to general height,
e.g., 20, 25, or 30 feet. More rainfall stations are required. The water
that comes to Radford is wholly from rainfall. In July, 1916, when there
were general torrential rains in the North Carolina portion of the Kanawha, a flood very similar to that of 1878 occurred. In forecasting the
1916 flood the stages reached in 1878 were used as a basis. In general
six inches of rainfall corresponds to 25 or 30 feet in the river. The flood
of 1878 ran five feet higher at Charleston than did that of 1916, though
the stages farther up stream were the same in both cases. In 1878 the
average rainfall in the West Virginia portion of the basin was three
inches, while during the storm which made the flood of 1916 no rain
occurred there.
Sir Frederic Stupart in closing the discussion remarked on its interest,
and commented that the Weather Bureau was alive to the whole business.
The paper on "Adjusting Rain Insurance Policies by the Amount and
Duration of Rainfall," by Harold Yost, was read by title. (See pp. 17-19
above.)
Sir Frederic remarked on the application of rain insurance in Canada.
T h e Local Forecast

By G . A. LOVELAND, U . S. Weather Bureau
The importance and value of the present local forecast. Suggestions
for making this forecast more valuable, by increasing its length, using
more definite terms, and extending it to other regions than the immediate
vicinity of Weather Bureau stations.
Discussion:
Sir Frederic Stupart remarked on the complexities introduced into
local forecasts by the topography and the situation relative to land and
water in the Canadian part of the Lake Region.
Professor H, J. Cox said he had listened with very great interest. He
remarked that, as district forecaster for the region in which Mr. Loveland's station was located, he was the wholesaler while Mr. Loveland
was the retailer. Others are the consumers. The Weather Bureau is
encouraging local forecasts. Mr. Cox said that the reason for the local
forecast was essentially that the district forecast must be stated in the
shortest possible terms on account of telegraphic costs. Not infrequently in the forecasts for Nebraska is an exception made for the North
Platte region, as Mr. Loveland says. When a local forecast is made
interpretative of the district forecast the verification must be met. For
example, if the district forecast says "colder Friday night," and the
local forecaster, in the eastern end of the district says "colder early Saturday morning" that means that the temperature at 7 A. M. will be 6,
8, or 10 degrees lower than at the same hour the day before. When the
forecast of colder is made for the whole state the change may be 15
degrees in the western portion, but only 2 degrees in the eastern portion
in the same period, for the beginning of the fall in temperature, which
occurred early in the west, may just have reached the eastern border of
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the state at the close of the forecast period. Shippers' forecasts are
made for shipments north and west in Nebraska. To some extent these
may be counted as a localization of forecasts. Professor Cox expressed
himself as certainly in favor of extension of local forecasts. He said,
however, that it is the opinion of the Central Office that the number of
local men who were capable of improving on the district forecasts is
limited.
In answer to a question by Mr. Devereaux about outlying places, Professor Cox said that localized, special forecasts were now being sent
from Chicago. The extent to which this could be done will depend on
the men who can do it. Anyway, besides a local forecast, many people
want the district forecast also, as their interests are more than local.
Mr. G. A. Loveland corroborated this statement.
Sir Frederic Stupart remarked that the cost of extending local forecasts was prohibitive. He said that in Canada district forecasts are sent
to every telegraphic station in the country. In this way they reach far.
The closing paper on the morning's program was then called for.
Possibilities of a W o r l d Meteorological Foundation

By

ROSCOE NUNN,

Nashville, Tenn.

The development of the science of meteorology has reached a stage
where, if the insistent demands of the world for long-range, or seasonal,
forecasting of the weather are to be met, we must find additional basis
for the forecaster to stand upon. There is the belief among meteorologists that the next great advance in knowledge of the laws of the atmosphere and in weather forecasting must come from a study of the atmosphere as a unit. Some way must be devised for carrying to completion a
great project for world-wide, comprehensive study, through synchronous
observations and reports. The time has come to change the dreams of
meteorologists into realities. There is just one thing, so far as we now
know, that really prevents the inauguration and successful carrying out
of such a project, and that is, lack of money. As a solution for this problem, a world meteorological foundation is suggested, the purpose being
to secure by gift sufficient funds to carry on a broad, adequate project
of international, world-wide investigations in meteorology, and, to some
extent, allied subjects; co-operation with and supplementing existing
meteorological services and agencies. The writer expresses the opinion
that there is now a better chance to attract favorable attention to such a
project than ever before, due to the progress that has been made in
weather forecasting in recent years, to the increased faith of meteorologists themselves in the future of their science, and to the fact that
there are a number of precedents and examples showing the great things
accomplished through science for humanity by great special funds and
foundations, and, further to the fact that there are now more men in the
world able and willing to back great public enterprises than ever before.
The universal scope and vastness of the project and its big possibilities
are pictured as alluring features that might be used in presenting the
project and making an appeal to prospective founders.— (Author's abstract.)
Discussion:

Sir Frederic Stupart said in view of what is being done
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already in World Meteorology something further can be accomplished.
World Meteorology is essential to the success of weather forecasting. The
Reseau Mondial has accomplished a great deal in giving us some idea of
the distribution of world weather. Two stations are chosen in every five
degree square of latitude and longitude. The weather map of the northern
hemisphere is now prepared daily both in Toronto and Washington. It
is evident from these that conditions in the north Pacific react continually
on those of this continent.
Further discussion was prevented by the luncheon engagement at the
Chamber of Commerce.
(To be continued in March
W e a t h e r Proverbs and Paradoxes.

BULLETIN)

B y W . J. H u m p h r e y s ,

Meteoro-

logical Physicist, U. S. Weather Bureau. Small 8vo. Baltimore, Md.,
Williams & Wilkins Co., 1923. Pp. viii and 125. Illustrated. Price
$1.50.
There have been three stages in the development of weather forecasting. The first stage came before the invention of meteorological instruments, when men observed weather signs, and gradually built up a body
of weather proverbs which embodied the results of their experience in
the use of these prognostics. The second stage came when the readings
of the ordinary instruments, especially of the barometer, could be combined with the weather signs. This is the stage in which hundreds of
navigators who are out of touch with radio weather reports still find
themselves. The third stage is that in which daily weather maps are
available.
Weather proverbs still have, and always will have, real human interest.
They are still in universal use. They represent an immediate daily contact which millions of people have with current and with coming weather
conditions. Therefore collections of weather proverbs are not only interesting in themselves, but are worth study. There have been several
such collections, but there have been practically no serious attempts to
separate the "good" from the "bad" proverbs. Many proverbs are merely
the relics of past superstitions. Many are useful in one climate and of
no use in another land into which they have been imported. Most of our
own proverbs came from Europe, or even still farther away, and do not
fit into our climatic environment.
There was, therefore, a real need for such an attractive and readable
little volume as that which Professor Humphreys has given us. In it the
author has classified his selected proverbs under appropriate headings;
has given clear and simple explanations of the "good" ones, and has not
hesitated to point out the absurdity of some of the "bad" ones. The book
therefore serves a distinct purpose in disseminating sound meteorological
knowledge. The last fifty or more pages are concerned with Meteorological Paradoxes, to which Professor Humphreys has lately been giving attention. This is by no means the least interesting part of the book. The
mere listing of a few of these paradoxes will stimulate thought, and a desire to read the author's discussion of them:—"rain dries air;" "more air
goes up than ever comes down;" "to cool air, heat it;" "the coldest air
covers the warmest earth," and so on.

Unauthenticated | Downloaded 01/09/23 11:41 PM UTC

