




















We had come of age. We voted to ask that the Canadian Branch
of the Royal Meteorological Society should be dissolved and we voted
that on January lst, 1967 the Canadian Meteorological Society would
carry on the work which had been begun and which was shown to be
established.

‘We now have the task of making our own society a success,












#Some Resulta and Prospects of Scientific Research in the Tnatitutes
of the Hydrometeorological Service of the USSR

(1965-1966)

by

Academician E.K. Fedorov ##t

The basic function of the Hydrometeorological Service is to
provide meteorological and hydrological information to the national
€CONOmy .

We are spending about 99 per cent of our material and manpower
resources on discharging this responsibility. The discharging of our
other responsibility (warning of the national economy about adverse
meteorological and hydrological phenomena), takes only about one per
cent of our resources at the present time. It is hoped that the percentage
of our activity in discharging the latter responsibility will steadily
increase in future years.

It is well known that successful long-term planning and the
designing of certain projects and measures in the national economy re-
quire information on the normal, the moat probable and the extreme con-
ditions of meteorological and hydrological processes. Information on the
current weather and hydrological phenomena and their forecasts are
necessary for the operation of all agricultural and many industrial enter-
prizes, as well as aviation and other forms of transport and numerous
other segments of the national economy.

The scientific research establishments of the Hydrometeorological
Service play a very important part in all current activities of the Service
concerning the acquisition, processing and analysis of incoming information.
In addition, they study the nature and the mechanisms of meteorological
and hydrological processes, devise methods for their forecasting and modi-
fications and perform many other related duties. More than 10 per cent of
our manpewer and still a greater percentage of our financial resources have
been allocated to the scientific research institutea. If we consider also
the considerable amount of scientific research done at regional offices
and by scientific excursions under the guidance of research institutes,
the percentage of manpower engaged in scientific research activity is still
greater.

#A speech given to the Scientific-Technical Council of the Hydromet. Service
on February 11, 1966, translated from Meteorologiya i Georclogiya, #6, 1966
pp 3-11. by A. Nurklik, Meteorclogical Branch, Department of Transport.

#*Director of the Main Administration of the Hydromet. Service






Resources; the Scientific Advisory Board on Water Balance and Water
Resources and finally the Scientific Advisory Board on Modification
of Weather.

The research on seags and oceans carried out by institutions of
the Hydrometeorological Service is co-ordinated by an interdepartmemtal
sclentific advisory board of the State Committee on Science and Technology.
It is evident that we must organize a commission or some other agency
which would unify the marine research activities within our Service.

It should be noted that the State Hydrological Institute and other
of our hydrological institutions take active part in the work of the
Advisory Board on Water Economy Problems of the State Committee on Science
and Technology.

All these advlisory boards carried out a large volume of work in
1965. Specifically, they examined the results and plans of research pro-
jects and discussed ths results of the most important studies. Here I
shall only briefly dwell on some aspects of activity in the major research
fields, -

THE WEATHER FORECASTING PROBLEM

Undoubtedly, weather forecasting is the most difficult problem
in our sphere of activity and, perhaps, even one of the most difficult
problems in the entire present day science., As is well known, the most
difficult problem here is the devising of methods for the long~range
forecasting of the atmospheric processes which determine the weather in
various regions of the earth. In this field, we succeeded in expanding
somewhat the scope of studies. Some staff members of the Main Geophysical
Observatory have joined their colleagues at the Hydrometeorological Centre
and at other institutions in a concentrated effort to produce long-range
weather forecasting methods. They have already reported on the first
results. However, it cannot be stated as yet that they have made substantial
progress in this matter.

Some studies which advance this problem have been carried out at
the Hydrometeoroclogical Centre. For instance, much can be expected from the
further development of a numerical long-range forecasting model incorporating
the moisture circulation and heat fluxes. We shall hope that the testing of
this model will be succesaful and will represent a substantial step toward
the solution of this difficult problem.

Some results have also been obtained in devising statistical and
synoptic long-range forecasting models. Specifically, methods for forecasting
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bad. It follows from a large number of users' letters that they have
been of great value to the national econocmy. One should also mention
the water-level forecasts for water bodies, the river freeze-up and
break-up forecasts, the ice forecasts for arctic seas, and some other
forecasts issued during the current year. Most of the methods used for
forecasting these phenomena have been improved during the report year
which has increased the accuracy and reliability of these forecasts.

During the current year, the most favourable route forecasts for
ships crossing the Atlantic were improved and were used by a greater number
of ships than in previous years. At the present time about 20 ships receive
these forecasts daily. Due to these forecasts, the economy in the sailing
time from the weatern ports of the USSR to ports in Cuba is 8-10 hrs. on
the average. This economy in time is samewhat smaller for the fishing
fleet in sailing to fishing grounds off the coast of Canada. In 1966,
we hope to extend similar forecast to our ships sailing in Pacific.

The studies directed to the improvement of forecasting methods
will constitute also in the future the most important research activity
of our institutes. Here we must skilfully apply the knowledge already
available for the improvement of forecasts, extensively develop and use
numerical techniques, take measures for equipping our institutes and weather
offices with proper computers and study the mechanism of individual meteoro-
logical phenomena, in particular those which are hazardous to awviatiomn.
‘Finally, we must carefully choose the "supporting" programs, i.e., studies
in the atmospheric physics which are, first of all, necessary for the
raising of the gquality of forecasts.

It seems to me that we should direct particular attention to the
study of the interaction between the ocean and the atmosphere. We are
frequently talking about the ocean-atmosphere interaction as the possible
key to the solutien of the long-range waather forecasting problem, We have
already at our disposal sansidsrable means for the study of this interaction
and these means will significantly increase in the future when a number of
ocean—going research ships, currently being built for us and other Govern-
ment Departments, become operational. However, we are still too slow in
formulating concrete research problems of the atmosphere-ocean 1nteract10n
studies and in plamning their execution.

MODIFICATION OF WEATHER

The modification of weather is the second interesting problem on
the list of our research activitiea. Our experiments with cloud seeding have
convinced us of the reliability of this technique in dispersing supercooled
clouds and fogs over air flelds, and have enabled us to make some progress
in hail prevention. .

It could be stated that the techniques available for the dispersion
of supercocled clouds and fogs are completely reliable and that their future
operational application on air fields of civil aviation is only a question
of economy. Regarding hail prevention, interesting and suecessful results
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Finally, it should be noted that some results have been obtained
in the study of flash floods and avalanches in mountains. These results
describe the pre-conditions for the development of flash floods and avalanches
and alsc the first flash flood warning apparatus and a number of measures
for the prevention of avalanche damages.

Studies of the World Oceans, especially the Arctic and Antarctic,
continued during the report year. The State Oceanographic Institute and
the Far East Hydrometeorological Institute prepared a number of manuals,
reference books, tide tables, etc., for the fishing industry. They also
co~operated with our own and foreign institutes in the study of Kuro-Sivo
current.

The Far East Sci-Res. Hydrometeorological Institute has conducted
interesting studies on the estimation of tidal wave propagation and has
mapped the threatened coastal areas. During the Pacific cruises of our
hydrometeorological research ships "A,I. Voeikov" and "Yu. M. Shakalskii",
interesting and important observational data were accumulated which contra-
dict the present ideas on the atmospheric circulation over Pacific.

The Arctic Institute has prepared a monograph on the ice conditions
in the Arctic and has completed a voluminous work which generalizes the
physical and geographical studies of seas and islands in the Soviet Arctic.
It should alsc be noted that preparations for the publication of the
Antarctic Atlas, which undoubtedly will be 2 unique composition are, in
essence, already completed.

METHODS AND INSTRUMENTS QOF MEASURFMENT

In this research field a large number of studies were completed
in 1965, The most important of them are inter-related, and deal with the
design of automatic instrument systems in the framework of the tech-
nological reconstruction plan of our Service. As a result, new prototypes
of fully autcmated and semi-automated weather stations, the first types of
the *obloko" cloud radar, and other instruments have appeared. These
instruments constitute vital links in the general automation plan of the
Hydrometeorclogical Service,

As a result of the efforts of our instrument designers, some
earlier instrument designs, for instance, that of the anemometer and some
other instruments, were found to be faulty and are being replaced by
improved designs at the present time.

The development of aerial methods for the study of the underlying
surface continued during the report, year. Serious efforts in this direction
were concentrated on the study of the applicability of radio methods in
aerial snow survey. During the last and the present winters, experimenta%
aerial snow surveys were carried out over an area of about 0.5 million KM

17






carried out by our Service, and compose a requirement reference and des-—
cription system which we must project into the future. From it we can get
the basic conditions for the plan of utilization of all this material in
the riational economy. We must know the entire volume of the information
needed, since then we have a clear idea about the measures that must be
taken for ensuring it.

An important question that requires solution is the management
of scientifiec technical research. Is it right to continue owr present
'piecemeal™ tactics, i.e. to simultaneously pursue research in many different
directions which unavoidably results in slow progress in each of these
directions? Evidently, it is not. The studies of this nature must be
carried out by a strong concentration of efforts on individual research
problems for short periods of time, similarly as we are solving right now
the precipitation measurement and snow survey problems. It is evident that
at each given time, we should be working on a limited number of such
resegrch projects and, in return, complete each of these in a relatively
short time. Only by organizing our efforts in this way, we shall be able to
keep pace with the needs of the rapidly expanding national economy.

Examples of such concentrated action already exist. We subjected
all research in the field of observational methods and instruments to the
needs and objectives of the Master Plan for the automation of the Service.
Owing to this, we have now a clear picture on the entire volume of the
necessary technological reconstruction and we can, from now on, sensibly
assign to a new method or to a new instrument design its proper place in
this system. Moreover, we know alsc what the design of a new instrument
must be in order that it will fit into this system and when and how it
must be manufactured.

In the similar cardinal manner, we solved last year the problems
concerning the accuracy of various rain gauges in precipitation measurement,
and the possibility of using radar for this purpose. These problems have been
studied for a long time, for decades, and only now with this crash program

‘have we obtained seemingly definite information on precipitation errors of
different rain gauge types and on the radar capabilities in precipitation
measurement.

Thus, I assume, we must significantly change the order of solving
scientific technical problems. We should, in the first place, determine the
requirements of the national economy (or the Service) and evaluate the
necessary work volume, then draw up a precise plan for satisfying these re-
quirements in the entire extent of the Service (i.e., including the network
observations, processing and analysis of data, automation of computations,
etc.) and finally proceed to the actual realization of this plan by con-
centrating considerable manpower to individual problems for short periods.

Soviet research workers in the field of meteorology and hydrology

19


















The inversion of 21.6° at Ottawa was found by Munn (1) to be due
to warm air over-running a pool of colder air trapped in the Ottawa Valley.
A similar effect mlght be expected at Chalk River, which is in the same valley,
but the most intense inversion reported there was only 10. 50, Downslope
winds which occur at night in the narrow, steep-sided valley at Chalk River
probably account for the relatively weak inversion, since the overturning air
would result in higher minimum tempsratures. Also it is possible that the
Ottawa River is acting as a heat source in the ice-free months (the Chalk
River tower is within 1500 feet of the river).

The most intense inversions at Whiteshell, Ottawa, and Windsor
occurred during the fall and winter months. This is to be expected since these
are the months in which the night is longest, and hence the months in which
intense radiation inversions are most likely to develop. Maximum monthly in-
version intensities at Sarmia and Chalk River deo not vary more than a few
degrees throughout the year, except for the minimums observed at the former
tower in March, and at the latter in December. However, at Resolute there is
a definite annual cyele, with a maximum in the spring. This is thought to be
due to the influx of warm air aloft, at a time of year when the air near the
ground was still being cooled by the ice and snow-covered surface.

The most intense inversion found occurred at Whiteshell at 0700 CST,
February 22, 1966. This inversion is of interest because of its length as
well as its intensity, The inversion began at 1800 CST February 17, and per-
gisted wntil 0500 CST, Februmary 23. Its 1nten91ty inereased steadily, the
nightly peaks reaching 16.8°, 19.9°, 22.0°%, 23.6°, and finally 28.4° early
in the morning February 22. Figure 1 is a graph of the temperature differences
during the twelve hours preeceding and following the maximum inversion intensity.
The gradual increase in intensity during the night and the rapid decrease
after sunrise is typical of the diurnal cycle during the life of this inversion.

Temperatures at the twenty-foot level of the Whiteshell tower were very
low during the perlod under study, falling to -52. 5°F on February 18. The time
of the nightly minimuwn at the twenty-foot level corresponded closely to the
time of maximum inversion intensity, as can be seen from the graph of the twenty-
foot temperatures in Figure 1.

Figure 2 is the surface weather map for 0600 CST, February 22, 1964.
The high pressure area over southern Lake Winnipeg had remained almost stationary
from February 18 to February 22, and the clear skies and light winds which
accompanied it produced conditions extremely favourable for the development of
an intense inversion. The high moved southeastwards on February 23, and
strengthening winds and higher surface temperatures destroyed the inversion.

L. Conclusion

Intense ground-based temperature inversions were found at Canadian micro-
meteorological towers in rural or suburban areas, while weaker inversions were
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