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Climate monitoring node
• Lead: DWD/Germany in WMO RA VI - EUROPE RCC NETWORK
• Collecting data from stations (monthly, 400-500 stations) 
• Main source for data KNMI-ECA&D, other climate bulletins NCDC
• Mean temperature and accumulated precipitation
• Temperature anomaly and precipitation percent of normal
• All available monthly/three-monthly

Temperature anomaly Precipitation (percent of normal)



Monitoring – NCAR/NCEP reanalysis

• Daily and monthly available 
Available at the beginning of the 
month

Z500; u,v200; T850; SST; olr…



Long Range Forecast / Seasonal forecast

• RCM-SEEVCCC LRF

• model start: 08th of each month; operational since June 2009.
• forecast duration: 7 months (~215 days)
• model resolution: ~35km atmosphere ; ~20km ocean
• model domain: Euro - Mediterranean region 

extended towards Caspian Sea
• 51 ensemble members
• initial & boundary conditions: ECMWF, ~75km
• winter hindcast (1981-2010) – December run, 7 months 

regional dynamical downscaling using fully coupled 
atmosphere-ocean Regional Climate Model

• operational forecast available in GRIB via WIS-DCPC-Belgrade

www.seevccc.rs

• Lead: Météo-France & ROSHYDROMET in WMO RA VI - EUROPE RCC NETWORK



Monthly forecast - ECMWF 
Weekly / monthly basis – Tmin, Tmax, precipitation
Probabilistic forecast – terciles and median

Forecast issued 22.05.2014.; valid 26.05.-01.06.2014.

Model climatology – 1994 – 2011; 5 ensemble members



Standardized Precipitation Index

Monitoring  

• SPI-1

• SPI-3
• SPI-2

• SPI-6
+ percent of normal
+ percentiles

Forecast 4 months ahead (+ SPEI)

Probability forecast 
ECMWF seasonal forecast

GPCC data

ECMWF seasonal forecast

http://www.seevccc.rs/dmcsee/dmcsee.html



CWS issued by SEEVCCC

Climate Watch Advisory for SEE 

www.seevccc.rs/CWS



• Organization of the WMO/South 
Eastern European Climate 
Outlook Forum – SEECOF in 
cooperation with WMO: 

• SEECOF 4 - November 2010,
Belgrade

• SEECOF 3, 5, 7, 9 and 11 
electronic sessions, May 2010/11
/12/13/14

• SEECOF 6 - Belgrade, Serbia, 28-
30 November 2011.

• SEECOF 8 - Podgorica, 
Montenegro, 27-29 November 
2012

• SEECOF 10 - Belgrade, Serbia,  
November 2013

• SEECOF 12 - Turkey

International cooperation contribution to 
WMO RCOF – SEECOF 



• fully coupled atmosphere – ocean model
• Euro-Mediterranean region
• resolution: ~35km atmosphere ; ~20km ocean
• initial and boundary conditions: SINTEX-G, 120km

Experiment Time slice
20c3m (present climate) 1961-1990

A1B SRES 2001-2030,  2071-2100

A2 SRES 2071-2100

• agriculture
• forestry
• hydrology
• energy
• human health

• Climate projections performed with RCM – SEEVCCC:

• Climate change impact studies:
RCM-SEEVCC climate runs are used for 
climate change impact studies in different 
sectors:

Climate data node



Annual temperature and precipitation change:
A1B: 2001‐2030     A1B: 2071‐2100         A2: 2071‐2100

Climate data node



NMMB climate simulations

• Regional model: NMMB (Nonhydrostatic Multiscale Model)
• Initial and lateral boundary data:

– ERA40 reanalysis - Horizontal resolution: ~250 km
- Downscaled period: 1971-2000
- Horizontal resolution: 14 km and 8 km experiment

– CMCC-CM - Horizontal resolution: ~75 km
- Downscaled period: 1971-2005; 2010-2100
- Horizontal resolution: 8 km experiment
- IPCC scenario: RCP8.5 

• Data used for verification
– Observations from RHMSS station network
– EOBS, gridded climatology for EU, 25 km resolution
– ERA40 surface fields, 250 km resolution
– CARPATCLIM, gridded climatology for Carpathian region, 10km resolution 



• NMMB model reproduced well many important features of key climate variables, 
daily/monthly mean temperature and daily/monthly precipitation
• Clearly, results of NMMB outperformed driving ERA40-reanalysis in many aspects, 
and in some aspects downscaled results have better scores then gridded 
climatology (EOBS)
• Hi-resolution (8 km) run obviously improved summer/convective precipitation 
deficit in low-resolution (14 km) run

NMMB climate simulations

Mean annual temperature 1971-2000

Mean annual precipitation 1971-2000



Downscaling CMCC-CM (75 km) with NMMB (8 km) -
TEMPERATURE

NMMB

CMCC-CM
2016‐2035 w.r.t. 1986‐2005



Downscaling CMCC-CM (75 km) with NMMB (8 km) -
PRECIPITATION

NMMB

CMCC-CM
2016‐2035 w.r.t. 1986‐2005



SEEVCCC Earth Modeling System Development

NCEP NMMB atmospheric model
● global/regional/local

● hydrostatic/nonhydrostatic

Aerosol ↔ radiation

Aerosol ↔ cloud

DREAM Dust
- Sea salt
- Carbon
- Pollution

HYPROM 
Hydrology 

model

Ocean 
model

Fe and P 
nutrients

Nickovic et al., 
Water Resources 
Research 46, 2010

Pérez et al., J.Geophys.Res. 111, 2006



http://www.seevccc.rs/dmcsee/dmcsee.html

www.seevccc.rs/CWS



1. Fourth Assessment Report

IPCC scenarios – SRES and RCP

• SRES Scenarios: A1 (A1FI, A1T, A1B), A2, B1, B2

• SRES - Special Report on Emission Scenarios

2. Fifth Assessment Report

• RCP Scenarios: RCP2.6, RCP4.5, RCP6.0, RCP8.5

• RCP – Representative Concentration Pathways



Global temperature change from the new CMIP5 models is remarkably similar to that from 
those used in IPCC AR4 (CMIP3 models) after accounting for the different underlying 
scenarios (IPCC AR5). 

Global temperature change (mean and one standard deviation as shading) 
relative to 1986–2005 for the SRES (CMIP3) and the RCP scenarios (CMIP5). 

The number of models is given in brackets.

IPCC scenarios – SRES and RCP

Knutti & Sedlacek, Nature Climate Change 3, 2013

The spatial patterns of temperature and precipitation change are also very consistent.

CMIP – Coupled Model Intercomparison Project



Downscaling indicates a reduction
of scale, or an increase of the
spatial resolution: the aim is to
increase information, maintaining
the consistency of the atmospheric
physical description.

Bridging the gap between the
climate modelers and the climate
change impacts communities.

Downscaling



Downscaling techniques
• Statistical - establishes relationships between synoptic-scale predictors and 
local weather conditions based on observations; then, it transfers relations into 
the future.

Advantages
• ability to downscale to point 
locations
• computationally cheap

Disadvantages
• need of high resolution historical 
data
• assume stationarity
• no feedback processes (e.g. snow-
albedo)

• Dynamical - nesting a regional climate model (RCM) at higher resolution into a 
coarse-resolution GCM.

Advantages
• variables are physically consistent
• wide range of applications (climate 
change, process studies)
• detailed information on climate 
extremes

Disadvantages
• computationally expensive 
• ‘parameterizations’ (e.g. convection)
• not devoted to correct systematic 
errors in the forcing fields.



Specific high resolution models

Global Climate Models (GCM)  
and/or Reanalysis

Regional climate model (RCM)

Dynamical downscaling



www.hidmet.gov.rs

Thank you for your attention!






