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HISTORY

+ 15 May 1855 — official opening of Kiev Meteorological Observatory
+ Since 1925 — Kiev Magnetic-meteorological Observatory
+ Since 1944 — Kiev Research Geophysical Observatory

+ Since 1953 — Ukrainian Research Hydrometeorological Institute




SCIENTIFIC ACTIVITIES

- Investigation of regularities of atmosphere physical processes;

- study of mechanisms of regional climate formation, trends of climate fluctuations,
numerical modeling of regional climate, relation with global climate change,
Environmental and socio-economic impact of regional climate change;

- development of numerical and physical-statistical methods for weather forecast;

- development of agrometeorological forecasts, study on physical mechanisms and
regularities of influence of the atmosphere and underlying surface on vegetation growth;

- investigation of mechanisms of severe hydrometeorological events formation and
peculiarities of their time and spatial distribution, development of automated systems
of spring and rain flood forecasting, modeling and calculations of river runoff;

- study of natural and anthropogenic factors influence on formation of chemical
composition and quality of surface water;

- development of systems, methods and technologies of hydrometeorological information
receiving, processing and storage.
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SELECTED RESULTS, INTERNATIONAL ACTIVITIES

1. CLIMATE STUDIES

Reducing vulnerability to extreme floods and climate change
in the transboundary Dniester basin

POLAND | THE DNIESTER BASIN - Digital Elevation Model 1
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International project

OSCE, UNECE, UNEP

2010-2012
Regional Climatic Model, Global Model

Region MPL-M ICTP DMIHIR- | CNRM- SMHI-RCA, | SMHI- SMHI-
REMO, RegCM3, | HAMS, RMS.1, ECHAMS |RCA, RCA, | Ensemble

ECHAM5 |ECHAMS |ECHAMS |ARPEGE HadCM3 | BCM
Temperature|  0,9979 0,9955 0,9970 0,9885 0,9972 09981 | 0,9981 | 0,9988
! Precipitation | 0,8990 0,3458 -0,4408 0,5734 0.8322 08730 | 0,6609 | 0,8784
Temperature|  0,9982 0,9949 0,9970 0,9836 0,9973 09982 | 09932 | 10,9990
T Precipitation | 0,9213 0.3376 0,906 0,6567 0,9321 09002 | 09222 | 09468
Temperature|  0,9981 0,9956 0,9959 0,9883 09965 09976 | 09970 | 10,9989
m Precipitation | 0,8825 0,2630 -0,3249 0,5721 09281 08107 | 0,793 | 09101
- Temperature|  0,9973 0,9955 0,9945 0,9876 09968 09975 | 0,99 | 09985
Precipitation | 0,8469 00314 -0,5397 0,4901 0,9334 0.6094 | 07515 | 0,8838
Temperature|  0,9972 0,9955 0,9930 0,9882 09969 09969 | 0,9959 | 10,9980
v Precipitation | 0,7261 -0,2840 -0,7778 0,3089 03337 0,764 | 0,8233 | 08871
Temperature|  0,9975 0,9960 0,995 0,9902 0,9964 09957 | 0.9%i | 09977
VI Precipitation | 0,6472 -0,5189 -0,8288 0,1707 0.6223 01927 | 0,846 | 09097

Correlation coefficients of regional models data (A1B scenario) with observed
data for 1971-2000 period




CARPATCLIM

Climate of the Carpathian Region
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*Hungarian Meteorological Service,
*Slovak Hydrometeorological Institute,
*Republic Hydrometeorological Service of
Serbia,

*Czech Hydrometeorological Institute,
Institute of Meteorology and Water
Management (Poland),

*Ukrainian Hydrometeorological Institute,
*Ministry for Environment, National
Research and Development Institute for
Environmental Protection (Romania),
«Central Institute for Meteorology and
Geodynamics (Austria),

*Meteorological and Hydrological Service
of Croatia

*Szent Istvan University (Hungary)

International project
The Climate of the Carpathian Region

EU, JRC
2010-2012

Objectives

The main aim of the service is to improve the basis of climate
data in the Carpathian Region for applied regional
climatological studies such as a Climate Atlas and/or drought
monitoring. The service will investigate the fine temporal and
spatial structure of the climate in the Carpathian Mountains and
the Carpathian basin with unified or at least directly comparable
methods.

Structure

Module 1: Improve the availability and accessibility of a
homogeneous and spatially representative time series of
climatological data for the Carpathian Region through data
rescue, quality control, and data homogenization (lead by the
Slovak Hydrometeorological Service).

Module 2: Ensure Carpathian countries data harmonization with
special emphasis on across-country harmonization and
production of gridded climatologies per country (lead by the
Hungarian Meteorological Service).

Module 3: Develop a Climate Atlas as a basis for climate
assessment and further applied climatological studies as well as
for drought monitoring in the Carpathian Region (lead by The
Republic Hydrometeorological Service of Serbia).
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Potential deficit in moisture (P-PET, mm)

52

o
T

Latitude, deg
N
3
]

46

52

o
?

Latitude, deg
N
©
]

46|

52

o
T

Latitude, deg
N
53
]

Latitude, deg
N
®
|

46|

24

52

o
T

Latitude, deg
N
%
|

46—

Longitude, deg

B /Potencial deficit\

of humidification,
mm

-1500 to -1200

-1200 to -900

-900 to -600

-600 to -400

-400 to -200

-200 to -50

-50 to 0

0 to 50

50 to 100

100 to 200

200 to 300

\ 300 to 950 )

AlB

26 28 30 32 34 36 38 40

This project is
funded by the
European Union

A project
implemented by

HISPE the HTSPE Ltd

consortium
ofa (Policy Project)
and UNDP
(Pilots Project)

@
D[P]
[

: ClimaEast




Latitude

S
©

Shift of dates for the start and the end
of the active vegetation season (T>10 C)
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AGRICULTURALAND FOOD SECURITY

Aqgrometeorological research in UHMI

For the last 10 years UHMI has developed and adapted for operational activity the system of agricultural
monitoring and yield forecasting of main crops in Ukraine. It consists of several independent modules which
are integrated to monitor crop behaviour and produce crop yield forecasts. From a technical point of view the
system includes the maintenance of a meteorological database, the application of an agro-meteorological

model (WOFOST, CropSyst, CERES) the processing of low resolution satellite data, statistical analyses
and yield forecasts of the main crops at national level.

CROP YIELD of Winter Wheat 30/06/2016 CROP YIELD of Winter Wheat 30/06/2016

© ykprvi




The system includes the module to simulate winter crops from autumn without stopping during the winter.
This has been organized by inserting one extra parameter describing the fraction of the leaves that have
died because of severe winter conditions. The module has been calibrated for Ukraine and improved based
on the research that carried out in UHMI. Combination of agro-meteorological model and satellite data
(MODIS) provides qualitative assessment of an yield loss because of severe winter conditions.

Snow cover of Ukraine 10/02/2014 (satellte data) WOFOST modelling
s results (10/02/2014)

amount of winter wheat dead blomass (kg)
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The other line of our agrometeorological research is a precise agriculture, based on a precise location in a
field that allows to create maps of spatial variability of crop yield, terrain features/topography, organic
matter content, moisture levels, nitrogen levels, pH, EC, Mg, K and others. The main goal is to monitor
weather, soil and crop conditions in order to assess the effect of different components to make early yield
and production estimates per individual field. This approach is based on a combination of modelling,
observations and high resolution satellite data.
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4 mod@x’rrem@ Estimation of extreme weather impact on
crops productivity

The main objective of the study is to provide a series of process models and computer-mediated solutions
for the modelling of the impact of extreme weather events on crop and grassland yields. This approach is
realized based on modelling platform BioMA (which is basic to the MARS system). The feasibility of the
BioMA platform for Ukraine was verified by the deployment of two crop models of a large use
(CropSyst, WOFOST) and simulation of yield for winter wheat and maize crops for a specific area in
Ukraine. Taking into account that we have expect the increased number of extreme weather events in
Ukraine in the future, the simulations of crops yield for different climate scenarios with (MMS) and
without (EMS) impact of extremes have been done.
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FURTHER...

Assessing Agricultural Vulnerabilities for the design of
Effective Measures for Adaptation of Climate Change in Ukraine

The motivation of the study is the lack of
information on vulnerabilities, risks and needs for
the adaptation of Ukrainian agriculture under a
changing climate in the next few decades. There is
a wide range of process through which climate
change could potentially impact agriculture in the 21
century. Due to complexity governing the
interactions between these processes and the
uncertainty associated with modeling them, it is not
presently possible to reliably quantify the aggregate
impact of climate change on agricultural
productivity. The only suitable tools for quantitative
assessment of future environmental conditions on
biomass production are biophysical models, out of
which crop growth models are those which can be
used for estimation crop productivity and land
suitability, land use as well.

Climate models

Climate change projections

l Climate scenario data l

Biophysical impact assessment models
and tools

Land Yield
suitability estimation

Iimpact on food production and
land-use etc.
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