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Basic components of the Hydrometeorological Early Warning System:

• Meteorological and Hydrological 
Observation System 

• Analytical – Forecasting System

• Computer – Telecommunication System

Computer and Telecommunication system of the NMS of Serbia 
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Meteorological Analytical - Forecasting System
− Eta – Europe domain 

26 km 32 vertical levels (+120 hrs) 
− NMM-WRF – Balkan domain

10 km 38 vertical levels (+72 hrs)
− NMM-WRF – Balkan domain

4 km 45 vertical levels (+72 hrs)
− NMM-WRF – Europe domain

12 km, 38 vertical levels (+120hrs)
− ECMWF 
− DWD

Előadó
Bemutató megjegyzései
The second component of Hydrometeorological early warning system is Analytical –Forecasting system.There are used several different sorts of Real time data such as Synop report on every hour and satelite and radar images on every 15 min, there are also used (as well as) the Numerical weather prediction (NWP) products. This presented numerical models are operatively run 2 times per day.We use several different sorts of Real time data as well as the NWP productsMETEOROLOGICAL Analytical –Forecasting systemThe second component of HMEWS is Analytical –Forecasting systemWe use several different sorts of Real time data as well as the NWP productsThe models that we operatively runs 2 times per day areПоред осматрања која добијамо са АМС у real tilme-u, а у виду Synop извештаја на сваки сат, користе се и Радарске и Сателитске слике које су доступне на сваких 15 минута. Комбинацијом различитих канала могу се добити различите информације о облачности, температури ваздушне масе, појави магле итдPored osmatranja koja dobijamo sa AMS u real tilme-u, a u vidu Synop izvestaja na svaki sat, koiste se i Radarske i satelitske slike koje su dostupne na svakih 15 minuta. Kombinacijom razlicitih kanala mogu se dobiti razlicite informacije o oblacnosti, temperaturi vazdusnih masa, mogu se videti mesta sa mglom itd 



South East European Virtual Climate Change Center
(SEEVCCC)

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

o 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)

o Collecting data from stations (monthly, 400-500 stations) 
o Main source for data KNMI-ECA&D, other climate bulletins NCDC)
o Mean temperature and accumulated precipitation
o Temperature anomaly and precipitation percent of normal
o All available monthly/three-monthly

• Long Range Forecast Node
• Lead: Météo-France & ROSHYDROMET (participate SEEVCCC/RHMS-Serbia)

o Once a month ensemble run of a regional long range forecast - 7 months ahead: 
dynamical downscaling ECMWF 51 ensemble with RCM-SEEVCCC

− Mandatory operational functions:
− SEEVCCCs participation in WMO RA VI-EUROPE RCC Network

www.seevccc.rs



Climate Data and Monitoring Node 
− Collecting climate data from ~500 stations within the region

− Mean air temperature and total precipitation

− Monthly and seasonal maps of climatological parameters and their anomalies

www.seevccc.rs



Long Range Forecast / Seasonal forecast

− Probabilistic forecast – provides statistical summary of the atmosphere and 
ocean state in forthcoming season

− RCM – SEEVCCC – regional dynamical downscaling using fully coupled 
atmosphere – ocean Regional Climate Model

• model start: 08th 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
• 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



SPI and SPEI
− SPI1; SPEI1

− SPI2; SPEI2

− SPI3; SPEI3

− SPI6; SPEI6

+ percent of normal

+ percentiles

 Monitoring
GPCC data

 Forecast 4 months ahead
ECMWF seasonal forecast

 Probability forecast
ECMWF seasonal forecast

www.seevccc.rs



LRF - ECMWF sys4 – Precipitation & SPI Forecast
− Drought monitoring and forecast for Europe
− Drought August 2012

SPI - GPCC

Monitoring

Prec. anomaly RHMSS/SEEVCCC

SPI2 – seasonal ECMWF

Forecast

Prec. anomaly –
monthly ECMWF

Prec. Anomaly 
seasonal SEEVCCC



− Devastating floods in May 2014
− Monthly forecast – 7 days ahead
 good spatial distribution
 estimated precipitation amount - 60 mm
 (more than 300 % of normal)
 observed precipitation amount - more 

than 215 mm

Loznica station: precipitation - 330 % of normal

ECMWF 
monthly 
forecast

ECMWF monthly forecast

ECMWF seasonal forecast

Hydrology with ECMWF short range forecast 
Initial soil moisture 

Seamless Forecast ECMWF – Floods

Előadó
Bemutató megjegyzései
Concerning hydrology forecast at least two problems – amount of precipitation and initial soil moisture content



ECMWF monthly forecast
− Weekly / monthly basis – Tmin, Tmax, precipitation
− 2x per week; 46 days
− coupled atmosphere-ocean model; 51 ensemble members 
− Resolution: first 10 days on 32 km, later 65 km 
− Probabilistic forecast – terciles and median
− Model climatology: last 20 years, 11 ensemble members

Forecast issued 06. April 2017 ; valid 10.04.-16.04.2017



Forecasts of moisture conditions and 
agrometeorological parameters

− Division for Agrometeorology, beside moisture condition monitoring, performs:

• Forecasts of Potential Evapotranspiration values

• Forecasts of moisture condition – SPI forecasts

• Forecasts of influence of assumed weather conditions on maize

development and yields during growing season (using CropSyst model)



Evapotranspiration forecast

− Operative tasks:

• Determining current daily reference evapotranspiration values based 

on the operational data obtained from the main meteorological stations

• Preparation of the reference evapotranspiration forecasts for a 10-day 

period for the same locations 

Forecast is based on the deterministic forecasts of maximum and minimum 

daily air temperatures (European Center for Medium Range Forecast 

ECMWF and RHMSS). 

Reference evapotranspiration is calculated using Hargreaves method



Actual and forecasted daily values of Reference 
Evapotranspiration

http://www.hidmet.gov.rs/latin/meteorologija/agro_evapotranspiracija.php



SPI forecast

SPI 
FORECASTS

SPI1

Seven day
ECMWF/SEEVCCC

Ten day
ECMWF/RHMSS

SPI2

Monthly
ECMWF/SEEVCCC



Example of SPI forecasts
- drought in 2015 -

Monitoring
29.07.2015.Moisture 

conditions in 
Serbia estimated 
on the basis of the 
Standardised 
Precipitation Index 
(SPI-1) 
determined  for 30 
days period

Moisture conditions 
in Serbia estimated 
on the basis of the 
Standardised
Precipitation Index 
(SPI-2) forecast for 
next 30 days, based 
on precipitation 
forecast 
(ECMWF/RHMSS)

Forecast
29.07.2015.

Moisture conditions 
in Serbia estimated 
on the basis of the 
Standardised 
Precipitation Index 
(SPI-1) forecast for 
next 7 days, based 
on precipitation 
forecast 
(ECMWF/RHMSS)

Moisture 
conditions in 
Serbia estimated 
on the basis of the 
Standardised 
Precipitation Index 
(SPI-2) 
determined  for 60 
days period

Forecast
26.07.2015.

Monitoring
26.07.2015.



 Climate Watch System (CWS) - operative early warning system for climate warnings, based on
the existing meteorological activities and infrastructure at the regional and national level.

 This system is established on the foundations of the existing Early Warning System with the
focus on the extreme climate events (such as heat waves, cold waves, large precipitation
amounts that may cause floods, etc.)

 The basic goal of this system is to support the Early Warning System by providing overviews of
climate monitoring and long-range weather forecasts.



 The main CWS product is the Early warning
bulletin on extreme climate events and
anomalies, issued once a week: each Friday
at the national level and each Monday for
the region of South East Europe

 Early warning bulletin contains long term
warnings, weekly monitoring, weather
outlook (monthly/seasonal temperature,
precipitation and SPI forecasts)

Climate Watch System – Early warning bulletin

 Early warning bulletin aims to 
inform users (one/two weeks, 
month ahead) about the 
probability and severity levels of 
climatic hazards  in order to 
ensure execution of mitigation 
plans and avoidance of severe 
events 



− Forecasted influence of the assumed weather conditions on development and

yield of corn in the rest of the upcoming growing season (using CropSyst)

CropSyst predictions
Weather scenarios

− Different weather scenarios (dry and hot, normal, cool and wet) are defined for 
period from 1 July to 31 August



 Weather scenarios - based on daily meteorological temperature and precipitation 
data from the period 1990 – 2005

CropSyst predictions
Weather scenarios 

Average

Average daily values
Tmin, Tmax, P

Period 1990 - 2005

Dry and hot

Precipitation
30% from the average

Positive T bias
3°C

Cool and wet

Precipitation
50% higher than the 

average

Negative T bias
2°C



Example of ten day CropSyst Bulletin



Cropping 
System 

Simulation 
Model -

CROPSYST

Simulation with assumed the climatic conditions (01.07.2016) Simulation at the end 
vegetation period

Dry and hot Normal Cool and wet Actual values

Location

P
mm

PET 
mm

ET 
mm

Yield
Kg/ha

P
mm

PET 
mm

ET 
mm

Yield
Kg/ha

P
mm

PET 
mm

ET 
mm

Yield
Kg/ha

P
mm

PET 
mm

ET 
mm

Yield
Kg/ha

B. Karlovac 277.6 689.9 424.4 3703 397.2 697.6 532.2 7499 499.6 721.6 654.3 11638 465.4 703.1 583.1 7791

V. Gradište 333.7 712.3 395.8 2875 448.0 717.0 477.6 5566 549.3 737.5 587.7 9533 512.7 716.0 534.0 7393

Vranje 189.6 774.1 314.0 2201 282.6 785.5 375.2 2373 364.4 803.6 417.3 3664 342.5 766.0 464.9 5372

Zaječar 200.8 791.8 376.6 2777 294.9 792.4 429.3 4329 385.8 812.0 513.5 7108 277.2 782.1 445.7 5034

Zrenjanin 295.2 662.3 398.3 4205 402.5 672.0 488.6 7659 492.0 696.6 586.2 11752 441.2 663.5 540.1 9340

Kikinda 271.6 678.4 387.3 3482 367.4 687.9 467.7 6236 453.6 710.1 571.9 10504 367.3 695.8 466.0 6117

Kragujevac 264.1 705.0 443.9 2652 378.9 711.0 443.9 4981 492.8 732.1 572.8 9623 389.0 700.9 454.5 5268

Leskovac 181.9 687.9 431.3 4215 273.9 789.2 398.8 2679 348.7 811.3 448.8 4082 342.9 776.1 443.4 3991

Negotin 181.9 687.9 431.3 4215 252.4 691.5 455.5 4882 310.9 704.6 527.9 7152 316.4 676.4 530.0 7098

Novi Sad 335.5 667.0 440.4 4424 471.4 682.3 562.5 8802 520.0 705.0 667.7 13198 424.7 672.5 531.1 7726

S. Palanka 264.9 720.5 391.7 2964 377.8 729.6 464.2 5459 481.3 751.5 573.5 9317 350.6 720.1 425.8 4431

Sombor 225.6 702.4 367.5 3263 360.1 710.2 462.2 6419 454.5 734.5 601.9 11570 423.9 703.2 544.8 8830

S. Mitrovica 206.1 709.5 365.9 2972 312.3 718.1 425.2 4995 410.5 745.5 520.8 8659 317.3 702.9 444.9 5456

Ćuprija 259.6 769.6 389.0 2448 359.8 771.9 426.7 3062 448.4 791.7 501.7 5493 414.7 751.1 459.3 4138

Bulletin of Analysis of moisture conditions on the 
territory of Serbia during growing season

CropSyst products



Monthly forecasts in CropSyst simulations
− Analysis of the results from CropSyst model whit inserted monthly forecasts 

instead of three weather scenarios 

− Analysis was made for 3 locations (Banatski Karlovac, Sombor and 

Smederevska Palanka) and time period 2012 – 2016

− CROPSYST model simulations were carried out on the basis of:

• observed meteorological data 

• ensemble monthly forecast produced by ECMWF

− Forecasted values of precipitation and min and max temperatures - mean values 

of ensemble forecast 

− Monthly forecasts for July and August 

− Results from simulations using forecasted values during July and August were 

compared to results from simulations at the end of growing season



Monthly forecasts in CropSyst simulations
Results 

Station Year
Yield Date of harvest

Estimated Forecast July Forecast August Estimated Forecast July Forecast August

Banatski 
Karlovac

2012 2101 2276 2101 28-Aug 26-Aug 27-Aug

2013 3685 5831 3542 31-Aug 3-Sep 29-Aug

2014 9848 6943 10221 22-Sep 13-Sep 19-Sep

2015 3089 3353 3050 31-Aug 31-Aug 30-Aug

2016 8067 4132 7633 13-Sep 4-Sep 10-Sep

Sombor

2012 1067 1957 1878 30-Aug 29-Aug 27-Aug

2013 2318 5326 3421 4-Sep 9-Sep 2-Sep

2014 7801 5538 8253 24-Sep 16-Sep 20-Sep

2015 3064 3167 3089 1-Sep 1-Sep 2-Sep

2016 8830 3844 8352 19-Sep 7-Sep 15-Sep

Smederevska 
Palanka

2012 1491 2015 1897 5-Sep 2-Sep 31-Aug

2013 2165 5758 3189 5-Sep 11-Sep 4-Sep

2014 8878 5964 9656 20-Sep 17-Sep 21-Sep

2015 3199 3581 3014 2-Sep 5-Sep 1-Sep

2016 4431 3264 4349 12-Sep 6-Sep 11-Sep



The use of seasonal forecasts in agrometeorology: 
Smederevska Palanka 2012 case study 

RESULTS CROPSYST model simulations were carried out 

on the basis of observed meteorological data 

and ensemble seasonal forecast produced by 

regional climate model RCM-SEEVCCC

Soil moisture

Corn phenophasesEMS Annual Meeting Abstracts
Vol. 13, EMS2016-16, 2016
16th EMS / 11th ECAC
Aleksandra Krzic, Slavica Radovanovic and Miroslava Unkasevic



− Optimization and automatization of the existing stations (ordinary climatological stations and 

precipitation stations)

− Expansion of the program and automation of agrometeorological observation

− Expansion of remote sensing observations in agrometeorology to other products beside 

FVC

− Agroclimatic classification and agroclimatic zoning of the territory of Serbia for certain 

agricultural crops; researching a study on thermal regime of the soil in Serbia

− Integration of meteorological forecasts (short, medium, long term - seasonal) in 

CROPSYST model; use of products from regional climate models (SEEVCCC) in CROPSYST 

model 

− Development and improvement of the agrometeorological early warning system based on 

integration of meteorological forecasts and agrometeorological indices

Future plans and needs



DRiDanube

• Drought Risk in the Danube Region
• Project is co-funded by Danube Transnational Programme
• Total project budget: € 1,974,750.00
• Project duration: January 2017 – June 2019
• Project aims to:
 improve capacity of the region for drought emergency response and 

enhance preparedness for drought management by introducing recently 
developed monitoring and risk assessment tools

enable more accurate and efficient drought early warning
harmonize the currently heterogeneous methodologies for risk and impact 

assessments, based on existing achievements in participating countries and 
on EU guidelines in the frame of the Civil Protection Mechanism

DriDanube - Drought Risk in the Danube 
Region



Climateurope
• European Climate Observations, Modelling and Services - 2
• Project is funded by H2020
• Total project budget: € 3,052,435.00 
• Project duration: December 2015 – November 2020
• Project aims to:
Develop a Europe-wide framework for Earth-system modelling and climate 

service activities 
Coordinate and integrate on-going and future European climate modelling, 

climate observations and climate service infrastructure initiatives
Establish multi-disciplinary expert groups to assess the state-of-the-art in Earth-

system modelling and climate services in Europe, and identify existing gaps, new 
challenges and emerging needs

Enhance communication and dissemination activities with stakeholders

https://www.climateurope.eu/



THANK YOU FOR 

YOUR ATTENTION !

Division for Applaied climatology and 
agrometeorology
Ana Šovljanski
ana.sovljanski@hidmet.gov.rs
Slavica Radovanović
slavica.radovanovic@hidmet.gov.rs

www.hidmet.gov.rs
www.seevccc.rs

SEEVCCC
Aleksandra Kržić
Aleksandra.krzic@hidmet.gov.rs
Goran Pejanović
goran.pejanovic@hidmet.gov.rs

http://www.hidmet.gov.rs/
http://www.seevccc.rs/
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