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SEEVCCCs participation in WMO RA VI-EUROPE RCC Network

Mandatory operational functions:

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

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

Good practices in the development and application of
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Climate monitoring node — monthly/daily data

Monthly dataavaﬂablethrough ECA&D data base by the middle of the month - late
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@ Long Range Forecast / Seasonal forecast

e Probabilistic forecast provides statistical summary of the atmosphere and ocean
state in forthcoming season.

e RCM-SEEVCCC LRF regional dynamical downscaling using fully coupled
atmosphere-ocean Regional Climate Model

* model start: 08t of each month; operational since June 2009.

* forecast duration: 7 months

* model resolution: ~35km atmosphere ; ~20km ocean

* model domain: Euro - Mediterranean region extended towards Caspian Sea
* 51 ensemble members

e initial & boundary conditions: ECMWF, ~75km

e winter hindcast (1981-2010) - December run, 7 months

» operational forecast available in GRIB via WIS-DCPC-Belgrade
 Member of Med-CORDEX Initiative v vt st 5

5 Station: BELGRADE @ observations
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RCM—SEEVCCC: Sea surface temp. anom. (°C) for season JUN-JUL-AUG 2010
Forecast start: 00Z01MAY2010

46N f\ % )

44N

4N T
.

i i
. =
d y >
40N "/ {!j = . \
- A 0 J
38N ¥, TR
i g
36N .\i /ﬂ/ [ @ revas
T I
'y

N !

32N o~

ol

Jul Aug Sep

WWW.SeevCcCcC.rs




9 Climate Watch Advisory for SEE

Cholook

Within the first week Chprl 14* o 20%, 2014), ECMWE morthly forecast predicts shove
norral mean weeldy air temperatare, with anomalyrup to +2°C over Balkars, soath Caacasus
and soeme parts of Turkey. Probadility for excesding upper tereile 5 amnamd A% wlile
certral Tarkey and south Cancasus it 15 less confident. Precipitation deficit s expected mn

CWS issued by SEEVCCC

most part of the SEE wzion, with the lizhest peob dility, of avoand 8% for exvceading | Climate Watch (Serial No.: 20141117 —00)

termle over eastermn Mediterranean Initial/ Tpda .
Triring the secord week (4psl 21 to 280, 2014, dove normal mean weelly temper
with anormalyup to +3°C 15 forecast for eastern part of SEE egion Probability for exce
upper tercle 15 aronmd 20%%. Precipatation deficit 15 expected in certral parts of Tatkey, w . e
probability for exceeding lower tercile is around S0%%. Tope: procipitation
Orgamizahon 12amng EEEWCCC
Inthe period from Aped 14* 1o Ma].r 11+ 2|:|14 a]:u:ive norrnal maan:tmrdlll].rten@e:tatlm the statement:
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Costact: E-smail: owrg-sesvoocl Incimet. oo 1o
FPhone: +3511 12066925
Fax: +351 112068520
alid froem —to: 17-11 —30-11-2014 Mertamendiest: 24-11-2014
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Climate change scenarios =

« RCM-SEEVCCC regional climate model
- SINTEX-G (INGV) initial and boundary conditions on 120 km resolution
- RCM-SEEVCCC - fully coupled atmosphere-ocean model (EBU-POM)
- resolution: ~ 35 km atmosphere, ~ 20 km ocean

-1961-1990 - present climate simulation
- 2001-2030 - SRES A1B scenario
- 2071-2100 - SRES A1B and A2 scenarios

* NMMB regional climate model
-1971-2000 with ERA4O0 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
- 8 Km resolution, part of the Balkan peninsula

Model orograghy and bathymetry (m)

[]-14km domain [[]-8km domain
A NP e siachan g

RCM-SEEVCCC

NMMB




b A NMMB climate simulations Bec>

NMMB (Nonhydrostatic Multiscale Model on B grid):
» developed at NCEP (Janjic et al. 2013),
 unified global and regional model,
e ability to run with on-line stationary or moving nested domains

Present climate run:
e initial and boundary conditions: ERA40 reanalysis (250 km)
e resolution: 14 km and 8 km
e period: 1971-2000
e data used for verification: RHMSS network, EOBS, ERA40, CARPATCLIM

Future climate run:
e initial and boundary conditions: CMCC-CM (75 km)
e resolution: 8 km
 periods: 1971-2005, 2010-2100
o |PCC scenario: RCP8.5
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E . NMMB present climate simulation: mean annual
precipitation 1971-2000

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

ERA40 _
R

| |
450 500 550 600 700 800 1000 1200 1400

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



N\
b Precipitation annual cycle (monthly precipitation)

precipitation (mm/month)

precipitation (mm/month)
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Fj Daily precipitation - seasonal distributions
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E-/\r Hydrology component - HYPROM model

Precipitation and river
discharge forecast at flash
floods events and for regional
climate simulations

integrated system
Atmospheric
MODEL

---------------------------------------------------------------------------------------------------------------

_____________________________________________________________________________________________________________

Global model §
boundary conditions '

Ky
Coarse NMM:
resolution ~20km

5

E:mrse NMM huundar}j -

conditions for fine NMM

%

Fine NMM:
resolution ~5km

NOAH-LSM high
resolution ~lkm

b
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HYPROM 2D module
(dynamical treatment
of surface runoff)

:

River ‘sources’ from
runoffs

»

HYPROM |D module
(1D river model)

&

r I
Surface parameters: e Runoffs: Disch
|. accumulated precip. |. surface runoff ISERSCED
2. temperature at LM 2. subsurface runoff
3. specific humidity at LM 2.1. interflow (fast
4. wind at LM (u;v) response, hours)
5. long-wave incoming 2.2. baseflow (slow
1% oz 3 . 7 [6. short-wave incoming \ response, days)
S. Nickovi¢, G. Pejanovig, S :
V. Djurdjevi¢, M.Vujadinovié . |
i - K

., o A B e eeesensranennasnanennasnanssnnd
LM - lowest atmospheric model level



O h-points
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numerically stabile implicit time scheme - P e | _
for the friction term e 0 2
| | f | |
new numerical technique for o o & A ~

preventing grid decoupling noise

suitable for long term and

flasn fleod simullations Nickovic S. et al, HYPROM Surface-Runoff

computationally efficient Prognostic Model, Water Resource Research



% NOAH land surface model

Water content: Darcys’ law

evaporation
ow o oW, : 5
= K MG | + Interc.
A ( 55 V| |+ Rex su rfac; runoff

Snow melt " «
comdilctivity - 0 ¢ = =sos W, ===l

w2 Jolk3

WEV\—/; VWZE\TV— l/\

l precipitation

K= diffusivity at saturatiom o _____ W, -----.
Yws conductivity at saturation
W, porosity
b Clapp-Horneberger const |
Slubsurface runoff




model vs. observations

accumulated precipitation (mm)
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NMM 3.7km: 10 days accumulated precipitation
forecast initial time: 00Z260CT1990

NMM model

NMM forecast :: temperature and streamlines at 850 mb
valid at: 12Z01NOV1990
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E./\r Moraca -Montenegro ADRICOSM Project

Sensitivity to soil type

discharge (m”3/s)
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Soil type distribution over Montenegro

08 CLAY_LOAM
N A

E 182 18.4E 186E 1B.8E 19E 19.2€ 19.4E 196 19.86 20E

FAO soil classification:

01 SAND

02 LOAMY_SAND
03 SANDY_LOAM
04 SILT_LOAM

05 SILT
06 LOAM
07 SANDY_ CLAY LOAM
08 A OAM

R N
11 SILTY_CLAY
12 CLAY

13 ORGANIC_MATERIAL
14 WATER

17 PLAYA

18 LAVA

19 WHITE_SAND

parameter

Clay Loam
(09)

Bedrock
(15)

sat.
diffusivity

0.113 x 104

0.136 x 103

ol e s 0 a1 x 102
| conductivity
porosity 0.465 0.20

CH constant

8.17

2.79




Moraca (Montenegro)
Montenegro
HY‘PRO'M :: elevaton (cm) and streamlines
- valid at: ODZOSFEBZS - HYPROM % example Of
N2, . dynamical treatment of
o e = mé | . surface runoff after heavy
7 A, rains

. discharge (m”3/s) at

' Podgorica measuring point
2000 T I 1 | 1 I 1

model vs. measurements
[ year 2003

HYPROM :: elevaton (cm) and streamlines

valid at: 00ZO7FEB2003
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b\ Juzna Morava - profile Grdelica

1915-2013 more than 850 torrential flood events in Serbia

More than 200 on Juzna Morava
* heavy precipitation
e sudden snowmelt

J. Morave Crdelica watershed 37718 km2
River Network
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A Jastrebac radar — observed precipitation and HYPROM
_4 model results

Jastrebae Radar Rainfell [mm/hour] 23JAN2014
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Grdelica Juzna Morava 3700km?2

HYPROM forced with radar QPE vs observed river
discharge

Januar 2015
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10 n= 21 erm: 330.33 -159.40 167.20 191.11 0.92 -1.59 mx: 444. at:23 q350m3/s at:18 |||:fct mx: 196. at:36 q350m3/s at:-1 |]|]|:fct
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P NMIM precipitation - Floods May 2014 =

WRF—NMM 3.5.1 Padavine (mm/72h) Kolubara Beli Brod May 2014.
Start:13.05.2014, QQUTC Valid: 13.05.2014, 00 UTC — 16.05.2014. Q0 UTC
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