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1 Introduction 
The current report on data acquisition presents the first deliverable of the project “Assessment of 
Suitable Flood Mitigation Measures in Tbilisi, Georgia, based on Dukniskhevi River Extreme Flood 
Analysis” that is implemented by HYDROC, in collaboration with Environment and Development (ED). 
The project is financially supported by United Nations Industrial Development Organization (UNIDO). 
The main objective of the project is to improve the flood risk management in the Leghvtakhevi River 
basin. The project objective will be accomplished through the implementation of a flood modelling 
framework, the inclusion of climate change impacts, the definition of flood maps and the designation 
of flood mitigation and adaptation measures.   

2 Background 
The Leghvtakhevi River (other given names - Tsavkisistskali, Dabakhana, Tsavkisiskhevi, Samarkhikhevi) 
is located in Tbilisi and it is a permanent right tributary of Mtkvari. The river head starting from south-
east slope of mountain Udzo is situated at 1,200 m above sea level, at mouth – 385 m 
(Abanotubani/bath district), the length is 9 km, basin area is 21.3 m² (see the Map 1). The river is 
nourished by rain, snow and ground water. Leghvtakhevi River is characterised by floods and powerful 
flashfloods in spring. The average yearly discharge is 2.5 m³/s. The river flows in an incised gorge, within 
low banks in the allivial valley floor. The Botanical Garden of Tbilisi is built in an extended section of 
the valley, including an 18m high waterfall section. Below the Botanical Garden, the river has 
developed a very deep and narrow gorge. 

In 1903 and 1955 years there were flashfloods recorded on Leghvtakhevi River. In 1955 a strong 
flashflood was caused by heavy rain that resulted in mudflow that washed away the Abanotubani/bath 
district and caused the death of 5 people there. The river discharge during that event was more than 
100 m³/s1. 

Currently the area around the river mouth is intensively developed. Directly at its mouth, the river 
flows under the Abanotubani/bath district through culverts with the area above being occupied by 
residential houses and other infrastructure including roadways. At the current stage of the project, it 
is unknown whether the culvert has the capacity to pass flows as were observed during the 1955 
flashflood2.  

  

                                                      
1 Source: National Environmental Agency (NEA) 
2 Source: CENN, Tbilisi Natural Hazards, 2016 



 
Map 1: Leghvtakhevi River Catchment Overlaid on Satellite Image 

 



3 Data Requirements 
In order to be able to perform the Leghvtakhevi River flood analysis there is a need for specific data 
which were defined by the project as listed in the following sections. 

3.1 Data Requirements for Hydrological Modelling 
The data requirements for Leghvtakhevi River hydrological modelling are listed in Table 1: 

Table 1: Data Requirement for Leghvtakhevi River Hydrological Modelling 

Information Needed Details 
Flood history • Details of historical floods such as flood flow, flood level, 

flood maps, flood statistics (damage and loss information), 
performance of existing infrastructure (bridges, culverts, 
piped sections), etc. 

• Annual maximum series and partial duration series of flood 
flows. 

Existing infrastructure - flood 
mitigation works  
 

• List of existing flood mitigation infrastructure (with design 
reports, drawings, surveys if available); 

• Existing flood mitigation infrastructure performance data; 
• Adequacy of existing culverts; 
• Details of other hydraulic structures e.g. water supply & 

irrigation offtakes, drainage outfalls; 
• Operation/maintenance issues; 
• Hot spots. 

River channel stability • Photos showing bank slopes, stability and material; 
• Photos of river bed material with grading available (max size, 

approx. median size); 
• Channel parameters: width, depth, slope, bend radius, 

sinuosity. 
Hydrological station data • GIS coordinates of each hydrological station 
Hydrological data • Sub-daily discharge data for longest time period possible and 

all available gauges in and around the catchment; 
• River level and flow time-series data  

Groundwater • Depth 
• Recharge 
• Withdrawals 

Anthropogenic water impacts • Reservoirs  
• Diversion 
• Withdrawals  
• Irrigation 

Digital Elevation Model (DEM) • High-resolution DEM 
Soil map • Soil layers might be (layer thickness and maximum soil depth; 

percent clay, silt, sand, rock; initial infiltration capacity; 
saturated hydraulic conductivity; available water capacity; 
wilting point; field capacity; carbon content; bulk density) 

Land use map • land use classes 
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• Vegetation properties (description of vegetation, leaf area 
index) 

• plant development over the year (begin and end of growing 
season) 

Geology  • Underlying geology map 
Existing models  • Any existing / formerly built models and parameterization 

 

3.2 Data Requirements for Climate Change Modelling 
The data requirement for climate change modelling are listed in Table 2: 

Table 2: Data Requirement for Climate Change Modelling 

Information Needed Details 
Meteorological stations GIS coordinates of each station of nearby meteorological station 
Meteorological data   • Precipitation daily (preferably sub-daily) 

• Temperature (minimum and maximum) 
• Wind speed 
• Solar radiation 
• Humidity 

Climate change data • Existing climate change scenarios 
Climate change model time 
periods 

• Suggested time period of interests for climate change 
scenarios 

Climate extremes • Rainfall extremes, dry spells etc. 
 

3.3 Data Requirements for Hydraulic Modelling 
 The data requirement for Leghvtakhevi River hydraulic modelling are listed in Table 3: 

Table 3: Data Requirement for Leghvtakhevi River Hydraulic Modelling 

Information Needed Details 
Land cover • Land cover map 
Hydrometric datasets from 
the study area 

• Meteorological data for the nearby stations 
• River level and flow time-series data if available 
• Location and history of the stations 
• All gauging station rating curves if available 

Flooding history • Recurrence intervals, extent, depths etc. 
• Maps showing historical flood extents for given events if 

available 
Critical infrastructure • Roads, drainage culverts, bridges, irrigation and water 

infrastructure, power stations and other critical 
infrastructure receptors etc. 

Details of key river structures • Water control and water resources infrastructure etc. 
Flood defense assets • Location of all flood defense assets within the catchments 
Socio-economic data • Any existing socio-economic GIS data in the basin 
Base maps • Any base maps 
Digital Elevation Model (DEM) • High-resolution DEM 
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Aerial imagery • Orthophotos, satellite imagery 
Topographical data • Any additional topographical data available in the catchment 

 

3.4 Data Requirements for Flood Mapping and Flood Mitigation 
The data requirement for Leghvtakhevi River flood mapping and flood mitigation (in addition to the 
data listed in the Table 1-3) are listed in Table 4: 

Table 4: Data Requirement for Leghvtakhevi River Food Mapping and Flood Mitigation 

Information Needed Details 
Future development • Data on proposed future developments – Greenfield and 

brownfield over planning horizon – maps of any specific major 
development plus general proposed development areas and 
zoning (industrial, commercial, residential, irrigation, 
agriculture). 

Flood damages • Flood damage information from previous events with direct 
damages (government infrastructure, commercial, 
residential) and indirect damages (if available) – loss of 
business, loss of trade, socio economic (recovery costs, 
health data), environmental; 

• Any data on flood depth/damage relationships for residential 
& commercial sectors; 

• Georgian means of calculating flood damages which can be 
adopted or modified; 

• Georgian norms for cost-benefit analysis (discount rates, 
project life). 

Life cycle costs 
 

• Unit rates for construction of flood mitigation infrastructure; 
• Operation and maintenance costs. 

Non-structural measures • Existing land use planning/town planning control – 
legislation, responsible agencies, details; 

• Community resilience – census data, population density, 
socio-economic data, to evaluate geographic variation in 
community vulnerability; 

• Flood awareness – any community flood awareness programs 
– details; 

• Flood warning – responsible agencies, current processes; 
• Deforestation extent and history – any re-afforestation to 

date. 
 

4 Data Collection Process 
After the needed data to perform Leghvtakhevi River flood analysis were determined by the project, 
national agencies (and focal points at these agencies) of data sources were identified. Those agencies 
are:  

• Hydrometeorology and Climate Changes division of Ministry of Environment and Natural 
Resources Protection (MoENRP)/ Focal point - Mr. Grigol Lazriev, Head of Division; 
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• National Environment Agency (NEA) of MoENRP / Focal point - Mr. George Kordzakhia, 
Deputy head of Hydro-meteorological Department; 

• Emergency Management Agency (EMA) of Ministry of Internal Affairs (MIA) / Focal point - 
Mr. Teimuraz Melkadze - Head of Prevention, Planning and Supervision Unit of Civil Safety 
Division; 

• Department of Environment and Green Spaces and Municipal Services Development Agency 
– MSDA of Tbilisi City Hall  

The consultation meetings with the agencies listed above were conducted on 15th of September, 2017. 
During the meetings, the project objectives where introduced to the gencies, data requirements and 
data availability were discussed with them and some specific information were collected during the 
meetings. The data requirement list was adjusted according to the feedback received during 
consultation meetings and the needed data list were officially sent to the respective agencies. See 
updated list of data in Section 4.1 and the official data request letters in Georgian language in the 
Annex 1. 

In addition, field visits of Leghvtakhevi River catchment were undertaken. The river was visited twice 
by the project consultants, one of the visits together with representatives of NEA. The detailed field 
survey and data collection on cross sections, dams (flood protection structures), bridges and other 
structures is planned to be conducted in December, 2017. 
 

4.1 Data Availability per Stakeholder 

The data requested from NEA, Tbilisi City Hall, and EMA is listed in the Table 5. 
Table 5: Data Requested from NEA, Tbilisi City Hall, and EMA. 

Stakeholders Data Requirements 
National 
Environment 
Agency (NEA) 
 

• Meteorological data (Kojori, Tbilisi-Vere, Tbilisi-Dighomi and airport 
stations) (all meteorological data available in the catchment and nearby 
stations) 

• River level and flow time-series data  
• Location and history of the stations  
• Flooding history (recurrence intervals, extent, depths etc.) – 1955 Event 

information 
• Location of all flood defence assets within the catchments  
• Base-background mapping  
• Groundwater information (depth, recharge, withdrawals) 
• Geology maps 
• Radar data 

Tbilisi City Hall 
 

• Location of all flood defence assets within the catchments 
• Base-background mapping  
• Aerial imagery data  
• DEM data (cloud data) 
• Spatial planning information/maps/reports - Data on proposed future 

development 
• Operation/maintenance issues 
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• Flood damage information from previous events broken down into direct 
damages (government infrastructure, commercial, residential) and indirect 
damages (if available) – loss of business, loss of trade, socio economic 
(recovery costs, health data), environmental 

• Unit rates for construction of flood mitigation infrastructure 
• Operation and maintenance costs 
• Existing land use planning/town planning control – legislation, responsible 

agencies, details 
• Deforestation extent and history – any re-afforestation to date 
•  3D topographic model of the downstream section from the Tbilisi City Hall 

Emergency 
Management 
Agency (EMA) 
 

• Flood awareness – any community flood awareness programs  
• Flood damage information from previous events broken down into direct 

damages (government infrastructure, commercial, residential) and indirect 
damages (if available) – loss of business, loss of trade, socio economic 
(recovery costs, health data), environmental 

• Flooding history (recurrence intervals, extent, depths etc.) 
 

4.2 Data Collection Issues 

Based on the official data request letters, the needed data was collected from the identified 
agencies. See the official reply letters from the agencies in Annex 2 and the provided/available 
data list and related details in the Table 6. 



Table 6: Provided/Available Data list and Related Details 

Data Name Format Details File Location Source 
Leghvtakhevi River 
catchment  

GIS  shapefile 
(Polygon) 

 File Source: 
Dropbox\Leghvtakhevi 
River\Data From NEA\GIS 

NEA 

River network GIS shapefile 
(Polyline) 

Includes only rivers File Source: 
Dropbox\Leghvtakhevi 
River\Data From NEA\GIS 

NEA 

Hydrography GIS shapefile 
(Polyline) 

Includes rivers, channels, ravines and 1 
collector. 

File Source: 
Dropbox\Leghvtakhevi 
River\Data From Tbilisi City 
Hall\Topography 

Tbilisi City 
Hall 

Land Cover GIS shapefile 
(Polygon) 

Source: Old 1:50,000 scale soviet  
topographic map 

File Source: 
Dropbox\Leghvtakhevi 
River\Data From NEA\GIS 

NEA 

Geology GIS shapefile 
(Polygon) 

Digitised from old soviet map (see map 2) File Source: 
Dropbox\Leghvtakhevi 
River\Data From NEA\GIS 

NEA 

Soil map GIS shapefile 
(Polygon) 

Source: 1:200,000 map of M. Sabashvili, 
1965 (see map 3) 

File Source: 
Dropbox\Leghvtakhevi 
River\Data From NEA\GIS 

NEA 

Leghvtakhevi River 
characteristics/hist
orical floods 

Text file See the Section 2 “Background”  NEA 

Station GIS shapefile (Point) Location of meteorological stations nearby 
the catchment: 
• Tbilisi, Vashlojvani station; 
• Tbilisi, airport station; 
• Kojori station. 

File Source: 
Dropbox\Leghvtakhevi 
River\Data From NEA\GIS 

NEA 

Tbilisi, Vashlojvani 
meteorological 

Excel file Daily information from 1961 to 2016, 
specifically:  
• Air average temperature, ◦C 

File Source: 
Dropbox\Leghvtakhevi 
River\Data From NEA 

NEA 
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station 
characteristics 

• Air maximum temperature, ◦C 
• Air minimum temperature, ◦C 
• Precipitation amount, mm 
• Air relative humidity, % 
• Average wind speed, m/sec 
• Average maximum wind speed, m/sec 

Tbilisi, airport 
station 
meteorological 
station 
characteristics 

Excel file Daily information from 1980 to 2010, 
Specifically:  
• Air average temperature, ◦C 
• Air maximum temperature, ◦C 
• Air minimum temperature, ◦C 
• Precipitation amount, mm 
• Air relative humidity, % 
• Average wind speed, m/sec 
• Average maximum wind speed, m/sec 

File Source: 
Dropbox\Leghvtakhevi 
River\Data From NEA 

NEA 

Kojori station 
meteorological 
station 
characteristics 

Excel file Daily information from 1961 to 2005, 
Specifically:  
• Air average temperature, ◦C 
• Air maximum temperature, ◦C 
• Air minimum temperature, ◦C 
• Precipitation amount, mm 
• Air relative humidity, % 
• Average wind speed, m/sec 
• Average maximum wind speed, m/sec 

File Source: 
Dropbox\Leghvtakhevi 
River\Data From NEA 

NEA 

Radar data .sri file extension From December 2015 till now File Source: 
Dropbox\Leghvtakhevi 
River\Radar Data - example 

Delta 
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Data on water level 
of bore wells within 
the Leghvtakhevi 
River 

Text file Based on the information from 1990th, the 
water levels in the bore wells within the 
Leghvtakhevi River basin is as follows: 

• Well. №26, on Abano street, near 
“Chreli Abano”, the static level of water 
is 3,2 m; 

• Well. №27, in the yard of balneological 
resort, bore well is using natural flow; 

• Well. №28, Fabrika street, near the 
balneological resort, bore well is using 
natural flow;  

• Well. №29, Grishashvili Street, the 
static level of water is 23 m. 

• Well. №30, Pirdousi Street, the static 
level of water is 11 m.  

• Well. №36, the left ban of Kura river, 
near Ortachala HPP, the static level of 
water is 20,3 m.  

• Well. №38, Ortachala, Dukniskhevi, the 
static level of water is 52,4 m. 

File Source: 
Dropbox\Leghvtakhevi 
River\Data From NEA 

NEA 

Climate change 
scenarios 

Text file Climate change scenarios for 2021-2050 
and 2071-2100 (in Georgian language) 

File Source: 
Dropbox\Leghvtakhevi 
River\Data From NEA 

NEA 

Climate change 
scenario 
parameters 
(summary) 

Text file See Annex 3 for more details File Source: 
Dropbox\Leghvtakhevi 
River\Data From NEA 

NEA 

Collectors GIS shapefile 
(Polyline) 

2 collectors with parameters: 

• Collector I: concrete (4.0 x 3.6) 

File Source: 
Dropbox\Leghvtakhevi 

Tbilisi City 
Hall 
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• Collector II: concrete (4.0 x 2.5) 

File Source: Dropbox\Leghvtakhevi 
River\Data From Tbilisi City Hall\Collector 

River\Data From Tbilisi City 
Hall\Collector 

DEM Raster file 1 meter resolution File Source: 
Dropbox\Leghvtakhevi 
River\Data From NEA\GIS 

Tbilisi City 
Hall 

Aerial images Raster files  File was shared through 
www.wetransfer.com 

Tbilisi City 
Hall 

Lidar Compressed LiDAR fil
e format 

 File was shared through 
www.wetransfer.com 

Tbilisi City 
Hall 

Isolines GIS shapefile 
(Polyline) 

 File Source: 
Dropbox\Leghvtakhevi 
River\Data From Tbilisi City 
Hall\Topography 

Tbilisi City 
Hall 

Planned project file 
in Abanotubani 
area 

dwg (CAD) file & 2 
photoillustration 

 File Source: 
Dropbox\Leghvtakhevi 
River\Data From Tbilisi City 
Hall\Planned project files 

Tbilisi City 
Hall 

3D topography of 
Abanotubani area 

dxf (CAD) file  File Source: 
Dropbox\Leghvtakhevi River\3D 
model 

Tbilisi City 
Hall 

Tbilisi districts GIS shapefile 
(Polygon) 

 File Source: 
Dropbox\Leghvtakhevi 
River\Data From Tbilisi City 
Hall\Topography 

Tbilisi City 
Hall 

Roads GIS shapefile 
(Polyline); 
GIS shapefile 
(Polygon) 

(See Map 4) 

The road layer also includes bridges 

File Source: 
Dropbox\Leghvtakhevi 
River\Data From Tbilisi City 
Hall\Topography 

Tbilisi City 
Hall 

Buildings GIS shapefile 
(Polygon) 

(See Map 4) File Source: 
Dropbox\Leghvtakhevi 

Tbilisi City 
Hall 

https://r.search.yahoo.com/_ylt=A0LEV71fLBtaRTgASy4PxQt.;_ylu=X3oDMTBybGY3bmpvBGNvbG8DYmYxBHBvcwMyBHZ0aWQDBHNlYwNzcg--/RV=2/RE=1511759072/RO=10/RU=https%3a%2f%2fwww.file-extensions.org%2flaz-file-extension-compressed-lidar-file/RK=2/RS=dI1J54NRIWnsg5APzrRxKkRgTWA-
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River\Data From Tbilisi City 
Hall\Topography 

Functional zones GIS shapefile 
(Polygon) 

 File Source: 
Dropbox\Leghvtakhevi 
River\Data From Tbilisi City 
Hall\Topography 

Tbilisi City 
Hall 

Points of interests GIS shapefile (Point) 2009 data File Source: 
Dropbox\Leghvtakhevi 
River\GeoLand 

GeoLand 

Settlements GIS shapefile (Point) 2014 data (See Map 4 showing nearby 
settlements). 

The number of population (according to 
Geostat 2014) of the nearby settlements 
are as follows: 

• Kojori: 1,232 
• Tabakhmela: 2,073 
• Shindisi: 1,722 
• Tsavkisi : 1,083 
• Krtsanisi (Old Tbilisi): 39,286 
• Okrokana: 2,253 

File Source: 
Dropbox\Leghvtakhevi 
River\GeoLand 

GeoLand 

Topographic plan 
of Botanic Garden 

dwg (CAD) file 2017 File Source: 
Dropbox\Leghvtakhevi 
River\Botanic Garden 

Botanic 
Garden 
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Map 2: Geology 
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Map 3: Soil Map 
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Map 4: Road Network and Buildings



5 Data Limitations 
5.1 Data Unavailable 
Data from EMA: 
There was no information provided from EMA like:  
• Flood awareness programs – Actually EMA implemented/is implementing flood awaraness 

programs that they listed in there official response letter,  but there is no programs within project 
target Leghvtakhevi River basin; 

• Flooding history and flood damage information from previous events - since EMA was established 
in 2005, there is no needed historical data on emergency situations (disasters) within Leghvtakhevi 
River basin available at EMA.  

Data from NEA: 
• The hydrological data (River level and flow time-series data) of Leghvtakhevi River is not available, 

it was not ever explored/recorded. Thus, there is no hydrological stations there, as well there is no 
cross sections data on Leghvtakhevi River. In 2017 there was installed water level radar on 
Legvtkhevi River in Shindisi village, however the station is not operational and there is no water 
level data available; 

• There is no historical flood extend map available at NEA. Historical information is limited and is 
presented in the section 2; 

• Location of all flood defence assets  (flood protection structures) within Leghvtakhevi River basin  
is not available at NEA nor at Tbilisi City Hall; 

• Groundwater information (depth, recharge, withdrawals) is not available at NEA as well. 
Data from Tbilisi City Hall: 
• There was not information provided on operation/maintenance issues of defence assets (costs), 

as well as no unit rates for construction of flood mitigation infrastructure was received; 
• There was no flood damage information available/provided; 
• There was no information provided on existing land use planning/town planning; 
• There is no deforestation extent and history (any re-afforestation) available at Tbilisi City Hall; 
• The bridges, drainage, water supply and sanitation pipes and elated technical details was not 

provided from Tbilisi City Hall.  

5.2 Data Quality 
Some important data quality issues to be taken into account are listed below: 
• There are some major data gaps in meteorological data records: e.g. 

o For Tbilisi, Vashlijvari station, the information on “average maximum wind speed, m/sec” is 
not available within 1961-1969; 

o For Tbilisi, Airport station, the information on “average maximum wind speed, m/sec” is 
not available for the year 1980, and 1988 (September, October) and 1990 June, and other 
specific dates; Also for May 1982, September 1983, June 1988, and July 1990, the 
information on “air relative humidity, %” and “average wind speed, m/sec” is missing. In 
addition, all meteorological variables are missing for the f 2004. 

o For Kojori station, the information on “air relative humidity, %”, “average wind speed 
m/sec” is missing from 1961 - 1965 and for “average maximum wind speed, m/sec” from 
1961 – 1969. Also there are major data gaps for all variables from 1995. 

• Land cover map is not up-to-date and needs improvement. The land cover/land use map can be 
updated using aerial images if it will be applicable; 

• Provided 3D topographic model file of the downstream section has not coordinate system. 
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6 Internal Data Management System 
The received data (spatial, non-spatial) was organised under the folder “Leghvtakhevi River” that is 
divided in sub-folders according to the data providers and uploaded in dropbox for internal data 
management (see image below and Table 5).  

  

The data provided was in Georgian language and most of the information was translated to English 
language.  
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Annexes 
1. Official Letters of Data Request to the Agencies  

 
NEA 
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EMA 
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Tbilisi City Hall 
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2. Official Letters of Respond on Data the Request from the Agencies 

 
NEA 
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EMA 
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3. Climate Change Scenario Parameters 
Actual and predictable values of Tbilisi climatic parameters 

Table 7: Average Temperature ( 0C) 

Period Winter Spring Summer Autumn Year 
1961-1985 2.7 12.4 23.0 13.7 13.0 
1986-2010 3.1 12.4 23.9 14.1 13.4 
2021-2050 4.2 13.5 24.9 15.5 14.5 
2071-2100 5.9 15.8 27.8 17.8 16.8 

Table 8: Average Maximum Temperature ( 0C) 

Period Winter Spring Summer Autumn Year 
1961-1985 7.4 18.3 29.4 19.5 18.7 
1986-2010 7.7 18.4 30.4 19.8 19.1 
2021-2050 9.0 19.7 31.4 21.3 20.4 
2071-2100 10.8 22.4 34.5 23.8 22.9 

Table 9: Average Mnimum Temperature ( 0C) 

Period Winter Spring Summer Autumn Year 
1961-1985 -0.5 7.8 17.8 9.6 8.7 
1986-2010 0.0 7.9 18.7 10.1 9.2 
2021-2050 1.1 8.7 19.5 11.4 10.2 
2071-2100 2.6 10.6 22.2 13.6 12.3 

Table 10: Precipitation Sum (mm) 

Period Winter Spring Summer Autumn Year 
1961-1985 61.7 164.4 172.8 104.2 504.1 
1986-2010 61.6 164.1 155.4 118.6 499.0 
2021-2050 76.4 133.4 165.4 127.0 502.7 
2071-2100 64.3 106.4 166.2 104.6 447.3 

Table 11: Precipitation Daily Maximum (mm) 

Period Winter Spring Summer Autumn Year 
1961-1985 26.1 97.2 130.1 62.0 130.1 
1986-2010 36.5 82.0 117.7 53.4 117.7 
2021-2050 20.5 135.2 64.4 59.1 135.2 
2071-2100 18.1 56.5 73.8 47.9 73.8 
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Table 12: The Average of Precipitation Daily Maximum (mm) 

Period Winter Spring Summer Autumn Year 
1961-1985 8.1 19.6 22.6 14.7 16.3 
1986-2010 8.9 17.6 22.3 14.9 15.9 
2021-2050 6.0 13.5 14.7 12.6 11.7 
2071-2100 5.3 10.8 17.1 11.6 11.2 

Table 13: Average Wind Speed (m/sec) 

Period Winter Spring Summer Autumn Year 
1961-1985 1.3 1.9 1.7 1.3 1.6 
1986-2010 1.3 1.8 1.8 1.4 1.6 
2021-2050 1.2 1.8 1.6 1.2 1.5 
2071-2100 1.1 1.6 1.5 1.1 1.3 

Table 14: The Number of Cold Days in Frosty Night Period, When Minimum of a Daily Tmin<0° C (FD0) 

Period Winter Spring Summer Autumn Year 
1961-1985 45.0 5.7 0.0 3.2 54.2 
1986-2010 42.3 4.9 0.0 3.2 50.1 
2021-2050 29.6 3.7 0.0 2.4 35.7 
2071-2100 18.7 1.6 0.0 0.7 21.0 

Table 15: The Number of Frosty Days, When Maximum of a Daily Tmax<0° C (ID0) 

Period Winter Spring Summer Autumn Year 
1961-1985 3.8 0.0 0.0 0.0 3.8 
1986-2010 2.0 0.0 0.0 0.0 2.0 
2021-2050 0.3 0.0 0.0 0.0 0.3 
2071-2100 0.4 0.0 0.0 0.0 0.4 

Table 16: The Number of Days of Period, when Maximum of a Daily Tmax>25° C (Number of Hot Days 
SU25) 

Period Winter Spring Summer Autumn Year 
1961-1985 0.0 15.2 79.6 20.6 115.3 
1986-2010 0.0 14.0 83.2 23.0 120.1 
2021-2050 0.0 22.6 82.4 28.5 133.5 
2071-2100 0.1 34.3 88.2 38.8 161.4 

Table 17: The Number of Days of Period, when Minimum of a Daily Tmin>20° C (Tropical Nights TR20) 

Period Winter Spring Summer Autumn Year 
1961-1985 0.0 0.0 19.3 0.4 19.7 
1986-2010 0.0 0.0 29.7 1.9 31.6 
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2021-2050 0.0 0.2 44.5 3.3 48.1 
2071-2100 0.0 2.8 68.7 14.3 85.8 

Table 18: The Number of Days with Precipitation of Period, when the Amount of Rainfall is ≥10 mm 
(R10) 

Period Winter Spring Summer Autumn Year 
1961-1985 1.2 4.1 5.2 3.2 13.8 
1986-2010 1.2 4.8 4.6 4.0 14.6 
2021-2050 0.4 2.3 4.0 2.5 9.3 
2071-2100 0.3 2.0 4.3 2.1 8.7 

Table 19: The Number of Days with Precipitation of Period, when the Amount Of rainfall is ≥20 mm 
(R20) 

Period Winter Spring Summer Autumn Year 
1961-1985 0.1 1.4 1.9 0.8 4.3 
1986-2010 0.2 1.3 1.8 1.2 4.5 
2021-2050 0.0 0.6 1.1 0.5 2.2 
2071-2100 0.0 0.5 1.4 0.4 2.3 

Table 20.The Number of Days with Precipitation of Period, when the Amount of Rainfall is ≥50 mm 
(R50) 

Period Winter Spring Summer Autumn Year 
1961-1985 0.0 0.16 0.20 0.08 0.44 
1986-2010 0.0 0.08 0.24 0.04 0.36 
2021-2050 0.0 0.1 0.0 0.1 0.3 
2071-2100 0.0 0.1 0.1 0.0 0.2 

Table 21: The Number of Days with Precipitation, when the Amount of Rainfall is ≥90 mm (R90) 

Period Winter Spring Summer Autumn Year 
1961-1985 0.0 0.04 0.08 0.0 0.12 
1986-2010 0.0 0.00 0.04 0.0 0.04 
2021-2050 0.00 0.03 0.00 0.00 0.03 
2071-2100 0.00 0.00 0.00 0.00 0.00 
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