Diagnosis and forecasting of convective structures accompanied by severe weather
events based on model and remote sensing data over the territory of Belarus and central
Russia / Sprygin A.A., Prokharenya M.I. // Hydrometeorological Research and Forecasting, 2018,
no. 3 (369), pp. 6-22.

The complex diagnosis of severe convective structures (convective storms) and the analysis of
formation of the mesoscale convective complex over the territory of the Republic of Belarus and its
movement through the central regions of Russia are presented. The mesoscale convective complex
was accompanied by the destructive convective events and was observed on July 13, 2016. To
diagnose the storms, satellite, radar, and lightning location network data are used. Conditions for the
development of severe convective processes and severe weather events and the skill of their
forecasting with the GFS global forecast model are analyzed.

Keywords: mesoscale convective complex, supercell, hook echo, Cold-U/V signature, radar
and satellite diagnosis, instability indexes, GFS forecast model
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Satellite monitoring of tropical cyclones / Veryatin V.Y., loffe G.M., Voronin A.A. //
Hydrometeorological Research and Forecasting, 2018, no. 3 (369), pp. 23-32.

Complex of scientific and methodological solutions determining the level of the existing
Flood Forecasting System in Russia has been analyzed. The results of the analysis in comparison
with similar works carried out abroad and in leading Russian research centers allows us to highlight
a few main areas determining the development of this field of hydrology in near and distant future.

Keywords: flooding, hydrological forecasts, water level, water discharge, hydrological models
of runoff formation, modernization and technical re-equipment, unmanned aerial vehicles,
professional social networks
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Regional adaptation of the database of pollutants emissions into the atmosphere /
Shalygina 1.Yu., Nakhaev M.I., Kuznetsova LN., Konovalov 1.B., Zaharova P.V. //
Hydrometeorological Research and Forecasting, 2018, no. 3 (369), pp. 33-45.

The success of air quality forecasting using a chemical transport model largely depends on the
accuracy of data on the sources and emissions of pollutants to the atmosphere. CHIMERE chemical
transport model uses EMEP public-access emission inventory for regular calculations over the
Moscow region. Temporal dynamics of EMEP data is compared with the official statistics on
emissions of pollutants into the atmosphere. The substantiation of the need in the regional
adaptation of EMEP data is given, the methods of their correction are tested and presented. The
effectiveness of the spatial and quantitative correction is demonstrated by comparing the model data
with the automated measurements of the concentration of air pollutants in the Moscow region.

Keywords: CHIMERE chemical transport model, EMEP database, regional adaptation of
emissions
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A physical-statistical model of long-term forecast of spring dates of average daily air
temperature crossing 10 °C / Morozova S.V., Alimpieva M.A. // Hydrometeorological Research
and Forecasting, 2018, no. 3 (369), pp. 46-61.

The possibility of long-range forecasting of the date of average daily air temperature crossing
10 °C in the Saratov region is demonstrated. Synoptic conditions of early, late, and normal dates are
considered. Based on asynchronous relationships between the circulation systems in the Atlantic-
Eurasian sector, the model of nonparametric discriminant analysis was constructed. It separates not



two (as usually) but three cluster ranges corresponding to three phases of predictants. The model is
tested based on prospective and retrospective forecasts. A conclusion is made on the efficiency of
the model application to the regional forecasting.

Keywords: long-term weather forecast, date of crossing, discriminate analysis, physical-
statistical model
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Snow route network optimization in the Upper Volga basin / Borsch S.V., Leonteva E.A.,
Simonov Yu.A., Khristoforov A.V., Chupin I.V. // Hydrometeorological Research and Forecasting,
2018, no. 3 (369), pp. 62-73.

The recommendations on the observation network optimization are proposed based on
assessing the possibility of observation data interpolation at every point using data from
neighboring points. The consecutive search of points with a minimal interpolation error is
recommended for any projected number of observation sites within the studied territory.

To provide the snow route network optimization in the Upper Volga basin, three lists of
routes were made: the routes to be preserved, reopened, and closed. The number of routes varied
with regard to the future reasonability of snow measurement, thus providing several variants of
route lists.

It is demonstrated that the choice of routes to be closed since 1990 was scientifically
substantiated in 80 % of cases, although the number of routes decreased from 75 to 45.

Keywords: observation network optimization, interpolation error, snow routes in the Upper
Volga basin
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Extrapolation of hydrographs as a method of short-range runoff forecasting / Borsch
S.V., Simonov Yu.A., Khristoforov A.V., Chupin L.V., Yumina N.M. // Hydrometeorological
Research and Forecasting, 2018, no. 3 (369), pp. 74-86.

Considering the applicability assessment of short-range runoff forecasting techniques for
relatively large rivers with smooth runoff hydrographs, a forecast method is proposed instead of
traditional climatological forecast, namely, the extrapolation of hydrographs (a linear relationship
between the forecast and observed runoff over the preceding period). The paper presents the runoff
forecasts for the main tributaries of the Kama Reservoir during summer and autumn which
demonstrate the efficiency of the proposed alternative method.

Keywords: short-range runoff forecasting, applicability of the technique, alternative forecast,
extrapolation of hydrographs
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Ice conditions in the North Caspian Sea during different macrocirculation epochs in the
XX and XXI centuries / Dumanskaya 1.O. / Hydrometeorological Research and Forecasting, 2018,
no. 3 (369), pp. 87-103.

Quantitative estimates of air pressure variability in the atmospheric centers of action and of
the frequency of atmospheric circulation patterns over long-term observation periods are presented.
The general mechanisms of influence of atmospheric centers of action and atmospheric circulation
patterns on ice conditions in the North Caspian Sea are described. It is shown that cyclic variations
are typical for a long-term variability of the frequency of various atmospheric circulation patterns.
The periods of cycles (harmonics) and their participation in formation of variability of ice
characteristics of the North Caspian Sea are identified. Significant differences in the characteristics
of the temperature and ice regime of the North Caspian Sea for macrocirculation epochs with the



same index observed in different centuries are revealed and described. It is shown that it takes about
84 years to complete the cycle of change in the main circulation patterns in the W—C—E sequence.
Keywords: ice conditions in the North Caspian Sea, ice coverage of the North Caspian Sea,
severity of winters in the Caspian Sea, macrocirculation epochs, atmospheric centers of action,
frequency of atmospheric circulation patterns
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Short-term forecasts of the Azov Sea level variations during the iceless period in 2017 /
Popov S.K., Lobov A.L. / Hydrometeorological Research and Forecasting, 2018, no. 3 (369), pp.
104-118.

Short-range forecasts of the Azov Sea level fluctuations with a lead time of 48 hours are
calculated using a three-dimensional hydrodynamic model twice a day at 00:00 and 12:00 for 9
months (March-November) in 2017 according to the dynamic atmospheric forcing (wind and
pressure) specified on the sea surface. The model grid spacing of 0.5 nautical miles was used with a
prescribed atmospheric forcing with a grid spacing of 7 km using the COSMO model from the
LM17 archive database of the Hydrometeorological Center of Russia. Graphs of temporal variations
in the sea level were obtained from observations and forecasts for each of 9 months at four coastal
stations. The estimates of the sea level forecast skill were obtained using data of 6-hour sea level
measurements at four coastal stations. The results of the comparison of sea level forecasts with
observations showed that the model successfully simulates temporal variations in the sea level and
satisfies the Roshydromet requirements for the accuracy of sea level forecasts at Taganrog and
Yeisk stations.

Keywords: Forecasts, lead time, sea level, numerical hydrodynamic model, upsurge,
downsurge, absolute error, accuracy, correlation coefficient
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Distribution of the wave energy flux in the Kara Sea / Myslenkov S.A., Markina M.Yu. //
Hydrometeorological Research and Forecasting, 2018, no. 3 (369), pp. 119-131.

The analysis of wave energy flux for the Kara Sea based on the numerical modeling with the
WAVEWATCH III model is presented. An unstructured grid with the spatial resolution varying
from 15 to 20 km is used for wave simulations. The long-term mean values of wave energy in the
Kara Sea are obtained for the whole period of calculations (1979-2017). The average annual energy
fluxes for two typical locations in the central and southern parts of the Kara Sea are found to vary
from 0.6 to 4.2 kW/m. While the local increase of wave energy flux is obtained for 1999-2010, no
significant trends have been revealed for 1979-2017, although the interannual variability was rather
high. Monthly means of wave energy flux are analyzed, and significant seasonal variations are
revealed.

Keywords: Kara Sea, wave energy, wave modeling, WAVEWATCH III
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On the concept of the national segment of climatic services in the Health sector in the
Russian Federation / Igolkina E.D., Yasyukevich V.V., Popov 1.O., Semenov S.M. //
Hydrometeorological Research and Forecasting, 2018, no. 3 (369), pp. 132-153.

The main role of National Hydrometeorological Services in the implementation of the Global
Framework for Climate Services (GFCS) is to provide and disseminate the specialized climate
information to enable various socio-economic sectors to develop and implement adaptation to
changing climate. In Russia, the coordination and implementation of the national segment of the
GFCS has been assigned to Roshydromet in collaboration with specific agencies. The present paper
overviews the main issues of the concept of the Russian segment of GFCS in relation to the Health



sector. In this context, climate services assume the systematic preparation and provision of weather
and climate information by Roshydromet institutions. That would allow the institutions of the
Ministry of Healthcare of the Russian Federation and Rospotrebnadzor to use this information in
preventing the incidence of weather and climate-depending diseases. The paper also provides a brief
review of previous studies dealing with the assessment of weather and climate effects on the disease
incidence in Russia. Concrete examples focusing on the analysis of the impact of climate change
factors on the distribution of some transmissible diseases are considered. Some recommendations
aimed at the development of the national segment of weather and climate services in the Health
sector are formulated.

Keywords: weather and climatic factors, population health, transmissible diseases, risks of
disease, climate services
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