
Development and Research on 
Climate Change

Goran Pejanović
SEEVCCC team

37th EWGLAM and 22nd SRNWP Meeting

Belgrade, Republic of Serbia, October 05-08, 2015



• Climate Data Node

• Mandatory operational functions:

• SEEVCCCs participation in WMO RA VI-EUROPE RCC Network

Good practices in the development and application of 
climate services

• Climate Data Node

• Lead: KNMI/Netherlands (consortium member SEEVCCC/RHMS-Serbia)

• South East European gridded model datasets for 

1961-1990, 2001-2030, 2071-2100 first version RCM-SEEVCCC (ready)

1971-2000, 2071-2100 new RCM-SEEVCCC (in progress, NMMB)

• Climate Monitoring Node

• Lead: DWD/Germany (participate SEEVCCC/RHMS-Serbia)

• Collecting data from stations (monthly, 400-500 stations) 

• Main source for data KNMI-ECA&D, other climate bulletins NCDC)

• Mean temperature and accumulated precipitation• Mean temperature and accumulated precipitation

• Temperature anomaly and precipitation percent of normal

• All available monthly/three-monthly

• Long Range Forecast Node

• Lead: Météo-France & ROSHYDROMET (participate SEEVCCC/RHMS-Serbia)

• Once a month ensemble run of a regional long range forecast - 7 months ahead: 

dynamical downscaling ECMWF 51 ensemble with RCM-SEEVCCC



Monthly data available through ECA&DECA&DECA&DECA&D data base by the middle of the month - late

Rainfall deficiency in JJA 2012

Climate monitoring node – monthly/daily data 

Reanalysis NCAR/NCEPReanalysis NCAR/NCEPReanalysis NCAR/NCEPReanalysis NCAR/NCEP

• Daily and monthly available 

• Available at the beginning 

of the month

August 2012



Long Range Forecast / Seasonal forecast

provides statistical summary of the atmosphere and ocean     

state in forthcoming season. 
• Probabilistic forecastProbabilistic forecastProbabilistic forecastProbabilistic forecast

• RCMRCMRCMRCM----SEEVCCC LRFSEEVCCC LRFSEEVCCC LRFSEEVCCC LRF

• model start: 08th of each month; operational since June 2009.

• forecast duration: 7 months 

regional dynamical downscaling using fully coupled 

atmosphere-ocean Regional Climate Model

• forecast duration: 7 months 

• 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 

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

• Member of Med-CORDEX Initiative

www.seevccc.rs



CWS issued by SEEVCCC

Climate Watch Advisory for SEE 

www.seevccc.rs/CWS



Climate change scenarios

• RCMRCMRCMRCM----SEEVCCCSEEVCCCSEEVCCCSEEVCCC regional climate model

- RCM-SEEVCCC - fully coupled atmosphere-ocean model (EBU-POM)

- resolution: ~ 35 km atmosphere, ~ 20 km ocean

- 1961-1990 - present climate simulation

- SINTEX-G (INGV) initial and boundary conditions on 120 km resolution

- 1961-1990 - present climate simulation

- 2001-2030 - SRES A1B scenario

- 2071-2100 - SRES A1B and A2 scenarios

• NMMBNMMBNMMBNMMB regional climate model

- 1971-2000 with ERA40 initial and boundary conditions

- 14 km resolution, lager part of the Europe

- 8 km resolution, part of the Balkan peninsula

- 1971-2100 RCP8.5 with CMCC-CM initial and boundary conditions- 1971-2100 RCP8.5 with CMCC-CM initial and boundary conditions

- 8 km resolution, part of the Balkan peninsula

NMMBRCM-SEEVCCC



NMMB (Nonhydrostatic Multiscale Model on B grid): 

• developed at NCEP (Janjic et al. 2013),
• unified global and regional model,
• ability to run with on-line stationary or moving nested domains

NMMB climate simulations

• ability to run with on-line stationary or moving nested domains

Present climate run:
• initial and boundary conditions: ERA40 reanalysis (250 km)

• resolution: 14 km and 8 km
• period: 1971-2000
• data used for verification: RHMSS network, EOBS, ERA40, CARPATCLIM

Future climate run:
• initial and boundary conditions: CMCC-CM (75 km)

• resolution: 8 km
• periods: 1971-2005, 2010-2100
• IPCC scenario: RCP8.5



ERA40 (250 km) EOBS (25 km) CARPATCLIM (10 km)

NMMB present climate simulation: mean annual 
precipitation 1971-2000

NMMB (8 km)

More NMMB present climate results can be found in Djurdjevic and Krzic (2013). 



o - Observations 
o - NMMB-8 
o - NMMB-14Beograd Vrsac

Selected stations:

Precipitation annual cycle (monthly precipitation)

RekovacS. Palanka



(spring)(winter)

Daily precipitation - seasonal distributions

(summer) (autumn)



Precipitation and river     

discharge forecast at flash 

floods events and for regional   

climate simulations

Hydrology component - HYPROM model

climate simulations

integrated system

S. Ničković, G. Pejanović,  

V. Djurdjević, M.Vujadinović
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dynamically treatment of an overland flow
(NO kinematic approximation!)

numerically stabile implicit time scheme
for the friction term 

Nickovic S. et al, HYPROM Surface-Runoff 
Prognostic Model, Water Resource Researchcomputationally efficient

new numerical technique for 
preventing grid decoupling noise 

suitable for long term and 
flash flood simulations 



Water content: Darcys’ law

exw
l

w
l R

z

W
K

zt

W +






 +
∂

∂
∂
∂=

∂
∂ γ

precipitation

surface runoff
interc.

Snow melt

evaporation

NOAH land surface model 

diffusivity at saturationK

32 +









=

b

s

l
wsw W

Wγγ
2+









=

b

s

l
wsw W

W
KK

diffusivity conductivity lW

lW

Snow melt

conductivity at saturation

diffusivity at saturation

porosity

Clapp-Horneberger const

wsK

wsγ

sW

b

lW

Subsurface runoff 



T and V at 850 hPa,

1Nov1990

acc. rainfall 

26/10 – 6/11 1990

NMM modelSavinja (Slovenia)

acc. rainfall 

26 Oct – 6 Nov1990
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Sensitivity to soil type
Land Surface Modelling

Moraca –Montenegro  ADRICOSM Project 

parameter
Clay Loam Bedrock 

parameter
Clay Loam 
(09)

Bedrock 
(15)

sat. 
diffusivity

0.113 x 10-4 0.136 x 10-3

sat. 
conductivity

2.45 x 10-6 1.41 x 10-4

porosity 0.465 0.20

CH constant 8.17 2.79



Morača (Montenegro)

HYPROM - example of 

dynamical treatment of 

surface runoff after heavy 

rains

05. feb. 2003.
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07. feb. 2003.

discharge (m^3/s) at 

Podgorica measuring point 

year 2003

model vs. measurements
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1915-2013 more than 850 torrential flood events in Serbia

More than 200 on Južna Morava

• heavy precipitation 

• sudden snowmelt 

Južna Morava – profile Grdelica 

• sudden snowmelt 

Grdelica, 23.01.2015



Jastrebac radar – observed precipitation and HYPROM 
model results 

CONVECTION!CONVECTION!



HYPROM forced with radar QPE vs observed river 
discharge 

Radar precipitation input in 

HYPROM HYPROM 

Time step – 1 hour

At 15UTC model forecasted 

more than Q350m3/s for 

21UTC  



NMM precipitation - Floods May 2014

4 km resolution 

1.33 km resolution NESTED  NESTED  NESTED  NESTED  ---- convection permittedconvection permittedconvection permittedconvection permitted




