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National Institute of Meteorology
and Hydrology of BAS

NIMH has two main tasks:
to maintain operational meteorological, hydrological and 

environmental activities (observations, telecommunication, 
data processing and archiving, forecasting etc.) as to fulfil
the needs of the society in the country and for international 
exchange.

research in the field of meteorology, hydrology and 
environment. 

The scientists of NIMH participate in many
national, regional and international research projects



High resolution regional climate High resolution regional climate 
change change modellingmodelling in CECILIA Project in CECILIA Project 

-- climate change signal inclimate change signal in
central and Eastern Europecentral and Eastern Europe





CECILIA Consortium

CECILIA, EC FP6, 2006-2009, http://www.cecilia-eu.org

1. CUNI, Czech Republic 
(coordinator)

2. ICTP, Italy
3. CNRM, France
4. DMI, Denmark
5. AUTH, Greece
6. CHMI, Czech Rep.
7. IAP, Czech Rep. 
8. ETH, Switzerland
9. BOKU, Austria
10.NMA, Romania
11.NIMH, Bulgaria
12.NIHWM, Romania
13.OMSZ, Hungary
14.FRI, Slovakia
15.WUT, Poland
16.ELU, Hungary



Simulation domains
(10 km resolution)

CECILIA, EC FP6, 2006-2009, http://www.cecilia-eu.org



NIMH Domain, ALADIN



CECILIA CECILIA projectproject (WP2 objectives)(WP2 objectives)

producingproducing highhigh resolutionresolution (10 km) 30(10 km) 30--
year time slices over four year time slices over four targettarget areasareas

comparingcomparing model model responsesresponses withwith coarsercoarser
resultsresults fromfrom existingexisting simulations to asses simulations to asses 
the gain of a the gain of a higherhigher resolutionresolution

archivingarchiving dailydaily data data fromfrom the simulations the simulations 
in a in a commoncommon databasedatabase

improvingimproving highhigh resolutionresolution modelsmodels for for 
future scenariosfuture scenarios



ELEVATION IN BULGARIA: DIFFERENT SPATIAL 
RESOLUTION

50 км 10 км



• Why a higher resolution is important for this 
region? 

• The barrier effect of the Balkan Mountains is felt 
throughout the country. On the average, 
northern Bulgaria is more then one degree 
colder and receives annually about 190 mm 
precipitation more than southern Bulgaria. Black 
Sea is too small to be a primary influencing 
factor of the country's weather;



Fig. 3



Verification
• The problem is that we have not 

observation network of 10 km. The CRU 
data are on 50 km and we should 
downscale them or upscale results on 10 
km grid. We selected 56 stations





NIMH weather stations in Bulgaria



• For such kind of verification we need 
localization of fields (temperature and 
precipitation in this case). The idea is to 
minimize the interpolation error.

• Let the interpolation operator is A.
• The problem is to find a transformation B of the 

field F (temperature, precipitation), so that:
• B F - A- (A+ B F) = min
• In this experiment as an interpolation operator A

we used bilinear interpolation and below we 
present results both with linear (mentioned by L) 
localization and described method with a 
transformation (marked by T).



• Perfect correlation with ERA40 and quite good with ARPEGE 
couplings.

• With ARPEGE couplings there is no sensitivity of the interpolation 
method unlike ERA40. That means a linear profile of temperature. Both 
couplings have negative bias
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TEMPERATURE
BIAS
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Excellent for ERA40. Longer period for adaptation with ARPEGE couplings. 
ALADIN is dry. No difference between linear and transformed interpolation for the 

both couplings.
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Good correlation for ERA40, but larger difference between linear and transformed 
interpolations. With ARPEGE couplings larger period for adaptation is needed. 

Both are too wet.

PRECIPITATION MAM

0

50

100

150

200

250

300

350

400

450

61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89

1961-1989 YEARS

M
M

/M
2

arp T
arp L
e40 T
e40 L
obs.



High correlation for the both couplings. With ARPEGE couplings, precipitation like 
temperature has linear profile with height. Less bias with ARPEGE couplings, but 

ALADIN is too wet with both of them.
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PRECIPITATION
October

direct  optimized



TEMPERATURE
August

direct  optimized



Notations:

Exp:
-Experiment 2021-2050 (NF) or 
-Experiment 2071-2100 (FF). 

FE – field of ERA40 (temperature or precipitation)
FEC – field of statistically corrected ERA40
FExp - field of one of experiments NF or FF
FREF - reference field 1961-1990



ANNUAL

relative difference of precipitation %

[ALADIN (NF) – ALADIN(REF)]/ ALADIN(REF) %                   [ALADIN (FF) – ALADIN(REF)]/ ALADIN(REF) %



ANNUAL

DIFFERENCE OF MEAN TEMPERATURE

ALADIN (NF) ALADIN (FF)



DJF  FF 

relative difference of precipitation %

NON MODIFIED MODIFIED



MAM  FF

relative difference of precipitation %

NON MODIFIED MODIFIED



JJA  FF 

relative difference of precipitation %

NON MODIFIED MODIFIED



SON  

relative difference of precipitation %

NON MODIFIED MODIFIED



DJF  FF

DIFFERENCE OF MEAN SEASONAL TEMPERATURE

NON MODIFIED MODIFIED



MAM  FF

DIFFERENCE OF MEAN SEASONAL TEMPERATURE

NON MODIFIED MODIFIED



JJA  FF

DIFFERENCE OF MEAN SEASONAL TEMPERATURE

NON MODIFIED MODIFIED



SON FF

DIFFERENCE OF MEAN SEASONAL TEMPERATURE

NON MODIFIED MODIFIED



2021-2050

TEMP PRECIP



Струма
годишна промяна 2021-2050

TEMP PRECIP



Дунав
годишна промяна 2021-2050

TEMP PRECIP



Extreme eventsExtreme events



Models project large increases in climate variability and Models project large increases in climate variability and 
extremes in Central and Eastern Europeextremes in Central and Eastern Europe

(source: (source: SchSchäärr et al. 2004)et al. 2004)
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∆P(JAS)

∆99% (n=5d)

Models project large increases in climate variability and Models project large increases in climate variability and 
extremes in Central and Eastern Europeextremes in Central and Eastern Europe



Summer days (Tmax>25oC), 1961-1990



Summer days (Tmax>25oC) , 2021-2050



Tropical nights (Tmin>20oC), 1961-1990

Some results were not interpolated…



Tropical nights (Tmin>20oC), 2021-2050



Difference of ozone 
monthly mean, July

CECILIA, EC FP6, 2006-2009, http://www.cecilia-eu.org



RegCM3 RegCM3 regionalregional climateclimate model model (source:  Pal, 2005)(source:  Pal, 2005)



PositivePositive ((leftleft) ) and negativeand negative ((rightright)) NAO NAO phases and phases and 
related impacts related impacts on weather in Europeon weather in Europe



ComparisonComparison
between between RegCMRegCM (ECMWF+OISST)  and CRU(ECMWF+OISST)  and CRU

driven by different large scale circulation conditions driven by different large scale circulation conditions 
Jan Jan 1993 NAO+                                Jan 1996 NAO-







PLANS
• The EnviroGRIDS @ Black Sea Catchment project
•
• EnviroGRIDS aims at building the capacity of scientist to

assemble such a system in the Black Sea Catchment, 
the capacity of decision-makers to use it, and the 
capacity of the general public to understand the 
important environmental, social and economic issues at 
stake. 

• EnviroGRIDS will particularly target the needs of the 
Black Sea Commission (BSC) and the International 
Commission for the Protection of the Danube River
(ICPDR) in order to help bridging the gap between 
science and policy.



The EnviroGRIDS @ Black Sea Catchment
project

• NIMH Role in the project:

• based on ERA40 reanalysis (1961-2000) and 
provide meteorological GRID data with 10 km
resolution for Danube catchments area and East 
part of Black sea. 

• For the same area and resolution climatic runs 
will be performed based on A1B scenario.

• The climate simulations will be based on ALDIN 
and REMO regional climatic models and will 
cover the period 2020-2050 years.



models and/or their related 
outputs

Regional climate models (Greece):
• PRECIS
Kotroni et al. Climatic projections in the eastern 

Mediterranean using the regional climatic model 
PRECIS. 8th Conference on Meteorology - Climatology –
Atmospheric Physics, Athens, May 24-26, 2006.

In order to investigate climate change and impacts in 
Greece as well as in the Eastern Mediterranean area, 
the regional climate model PRECIS, has been 
implemented in the National Observatory of Athens 
(NOA). For the application of the PRECIS model at NOA 
a horizontal analysis of 25 km was selected, which is the 
finest resolution used so far in the area as well as the 
complex land-sea distribution.



WMO WMO DEFINITIONS DEFINITIONS 
OF METEOROLOGICAL FORECASTING RANGESOF METEOROLOGICAL FORECASTING RANGES

6. 6. LongLong--range forecastingrange forecasting (Seasonal to (Seasonal to InterannualInterannual
Prediction (SIP)):Prediction (SIP)): ffrom 30 days up to rom 30 days up to 22 yearsyears
6.16.1. . Monthly outlookMonthly outlook
6.26.2. . Three month outlookThree month outlook:: Description of averaged Description of averaged 
weather parameters expressed as a departure from weather parameters expressed as a departure from 
climate values for that 90 day period climate values for that 90 day period 
6.36.3. . Seasonal outlookSeasonal outlook

In some countries, In some countries, SIPSIP are considered to be climate productsare considered to be climate products

7. 7. Climate forecastingClimate forecasting:: bbeyond eyond 22 yearsyears
7.17.1.. Climate variability predictionClimate variability prediction
7.27.2. . Climate predictionClimate prediction:: expected future climate expected future climate 
including the effects of natural and human influencesincluding the effects of natural and human influences



CLIPS Questionnaire CLIPS Questionnaire ((Gocheva & Hechler, 2004)

IsIs Seasonal to Seasonal to InterannualInterannual Prediction (SIP):Prediction (SIP): currentlycurrently
successful in specified regions and sectorssuccessful in specified regions and sectors??
AlbaniaAlbania: : 

do not use SIPdo not use SIP and have and have notnot any precise opinion about SIPany precise opinion about SIP
AzerbaijanAzerbaijan::

about successfulness of SIP it is difficult to say somethingabout successfulness of SIP it is difficult to say something
Latvia:Latvia:

it is difficult to point out any geographic region where SIP worit is difficult to point out any geographic region where SIP works betterks better
BulgariaBulgaria; Estonia, Slovenia,; Estonia, Slovenia, Cyprus:Cyprus:

SIP seems successful for specific regions and sectorsSIP seems successful for specific regions and sectors
Croatia, Poland, Romania:Croatia, Poland, Romania:
successfulsuccessful in ENSOin ENSO--related regions with some week predictability in midrelated regions with some week predictability in mid--

latitudes (NAO)latitudes (NAO)
Armenia, Moldova, Kazakhstan: Armenia, Moldova, Kazakhstan: 

SIP is successful in wide geographical regionsSIP is successful in wide geographical regions



CLIPS Questionnaire CLIPS Questionnaire ((Gocheva & Hechler, 2004)

Does your NMHSs provide official SIP?Does your NMHSs provide official SIP?
Albania, Croatia, Cyprus, Estonia, Greece, Lithuania, Slovenia:Albania, Croatia, Cyprus, Estonia, Greece, Lithuania, Slovenia:

NoNo
BulgariaBulgaria, Latvia, Serbia & Montenegro, Slovakia, Latvia, Serbia & Montenegro, Slovakia::

monthlymonthly
Belarus, Armenia, Azerbaijan, Poland:Belarus, Armenia, Azerbaijan, Poland:

monthly and seasonal monthly and seasonal 
Romania: Romania: 

oneone--month forecasts,month forecasts,
prognostic estimates for the next 2 months, following the forecaprognostic estimates for the next 2 months, following the forecasting sting 

month; month; ““seasonal supplementseasonal supplement””, containing the anomaly notification in the , containing the anomaly notification in the 
geophysical environment in past season and meteorological outloogeophysical environment in past season and meteorological outlook for k for 

the next season;the next season;
annual forecasting estimates bulletin elaborated at the beginniannual forecasting estimates bulletin elaborated at the beginning of each ng of each 

season and containing estimates of the temperature and precipitaseason and containing estimates of the temperature and precipitation tion 
anomalies for the next four seasonsanomalies for the next four seasons

Russia:Russia:
operational 1operational 1--3 month SIP regional and global predictions3 month SIP regional and global predictions



CLIPS Questionnaire CLIPS Questionnaire ((Gocheva & Hechler, 2004)

Does your NMHS use SIP products from global Does your NMHS use SIP products from global 
producers? producers? 
Croatia, Cyprus, Estonia:Croatia, Cyprus, Estonia:

NoNo
Armenia, Azerbaijan, Belarus, Latvia etc.:Armenia, Azerbaijan, Belarus, Latvia etc.:

ROSHYDROMETROSHYDROMET
SlovakiaSlovakia, Greece:, Greece:

ECMWF productsECMWF products
BulgariaBulgaria::
ECMWF, IRI, UK Met Office, ECMWF, IRI, UK Met Office, MMééttééoo--France for monthly weather forecast France for monthly weather forecast 

involving local weather and climate archive data downscalinginvolving local weather and climate archive data downscaling
Lithuania:Lithuania:

IRI, World Resource Institute and Swedish Regional Climate ModelIRI, World Resource Institute and Swedish Regional Climate Modelling ling 
ProgrammeProgramme

Poland:Poland:
ECMWF, IRI, DWDECMWF, IRI, DWD

Romania:Romania:
ECMWF,  Met Office, IRI and Japan Meteorological Agency, etc.ECMWF,  Met Office, IRI and Japan Meteorological Agency, etc.







CRITICAL POINTSCRITICAL POINTS

•• Climate prediction is global, but agricultural Climate prediction is global, but agricultural 
applications are considerably  localapplications are considerably  local

•• The science of climate prediction is relatively The science of climate prediction is relatively 
new, but farmernew, but farmer’’s traditions persist for a s traditions persist for a 
long time long time –– sometimes it is difficult to change sometimes it is difficult to change 
the farmerthe farmer’’s behaviours behaviour



CLIPS Questionnaire CLIPS Questionnaire ((Gocheva & Hechler, 2004)

Do you apply SIP in the management of Do you apply SIP in the management of 
agricultural production, water resources, etc.?agricultural production, water resources, etc.?
Albania, Cyprus, Greece, Lithuania, Slovenia:Albania, Cyprus, Greece, Lithuania, Slovenia:

NoNo
Russia, Croatia, Serbia & Montenegro, Slovakia:Russia, Croatia, Serbia & Montenegro, Slovakia:

partial application in some sectors, occasionally, etc.partial application in some sectors, occasionally, etc.
Armenia, Belarus, Armenia, Belarus, BulgariaBulgaria, Kazakhstan, Latvia, Poland, Romania:, Kazakhstan, Latvia, Poland, Romania:

relatively broad SIP application in various sectors of the econorelatively broad SIP application in various sectors of the economy:my:

((Gocheva & Hechler, 2004)





notesnotes
•• Advances have been done in the last years in Advances have been done in the last years in 

developing understanding of climate developing understanding of climate 
predictionprediction

•• Need to further refine and promote the Need to further refine and promote the 
adoption of current climate prediction toolsadoption of current climate prediction tools

•• Improved Improved climate prediction techniques are climate prediction techniques are 
growing faster and finding more applicationsgrowing faster and finding more applications



notesnotes

•• Close contacts between climate forecasters, Close contacts between climate forecasters, 
and USERS are neededand USERS are needed

•• Bringing science to society Bringing science to society –– feedbacks from feedbacks from 
the end user are essential identifying the the end user are essential identifying the 
opportunities for opportunities for variosvarios applicationsapplications


