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Meteorological Observing System i)

- Meteorological Stations Network -

Programs of meteorological surface
measurements and observations:

* Synoptical program - 32

« Climatological program - 97
* Precipitation program - 558
« Soil moisture program - 4

* Phenological program - 52

Observatories - 3 (Belgrade, Novi Sad i NiS)

Upper air observations - 2

Automatic meteorological stations - 30
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Scope in the field of Agrometeorology in RHMSS &

Monitoring of the observation program implementation and
participation in special agrometeorological observations
(lysimeter measurements, measurement of the soil moisture);

Processing and analysis of agrometeorological data and
publishing of agrometeorological yearbooks: phenological, soil
temperature, transpiration and evapotranspiration;

Analysis, monitoring and assessment of conditions for

agricultural development based on current and historical

meteorological and other data, as well as the assessment of

got%r)tial impacts of expected climate change on agriculture in
erbia

Monitoring, analysis and assessment of weather and climate
conditions impact are based on values of agrometeorological
indices, application of agrometeorological models and results of
climate models

In area of applied researches special attention was paid to
studying of climate extremes and meteorological phenomena
causing major damages in agriculture and their consequences
(drought, extremely high and low air temperatures)

Application of remote sensing observations in agrometeorology
— the fractional vegetation cover index is used for monitoring the
plant growth and development conditions during the vegetation
season. It is currently employed to monitor the vegetation condition
at six locations covered with vineyards



Y The program of operative tasks

Operational production and analysis of a number of indices of
humidity/drought and parameters in the framework of drought
monitoring:

« Standardized Precipitation Index (SPI) for the period of 1 to
12 months and above, calculated at the expiry of the month,
while the calculation for the periods of 30, 60 and 90 days is
done with one-day time step;

« Standardized Precipitation Evapotranspiration Index
(SPEI) calculated for the periods of 30, 60 and 90 days

* Palmer Drought Stress Index (PDSI) and Palmer Z Index;
* Value of the soil moisture obtained by measurement;

Use of products of operational application of agrometeorological
models:

« CROPSYST (Cropping Systems Simulation Model) used for

the simulation of growth, development and forecast of maize .

yield,;

Determination of current and forecast daily values of .

evapotranspiration (ETo), where the ETo forecast is based on
deterministic forecasts of extreme air temperatures (ECMWF and
RHMSS).




RHMSS Internet pages “Agricultural meteorology”

(Moisture conditions, Agrometeorological bulletins)

Agricultural meteorology

Republic of Serbia
MOISTURE CONDITIONS-DROUGHT MONITORING
on thahasts of Standard Predpiation [adex (P10 . ) THE FOLLOWING AGROMETEOROLOGICAL BULLETINS, REVIEWS AND ANALYSES (In Serbian) CAN BE
Moisture conditions estimated on
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ity performznce and figldwork operations,
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B. Karlovac MV N w uv MV
Vriac uv My N N N Slselh & el e
= The review of numerical values of agromateorological parameters or their qualitative assessments given for the previous
Loznica N N N MV uv ;. . 5 f R
- . ten-day period, Chosen parameters relate to heat conditions in near ground air layer and surface sail layer, precipitation and
S. Mitrovica MV MV N N N moisture conditions as well as sunshine duration, During the winter resting period, spacial review of the dynamics of il
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?je'car production in Serbia, as well as their consequences during the period of ene year, The analysis relates to the production year:
Dimitrovgrad UV~ MV N N uv the period from the beginning of October of the previous year until the end of September of the current year, that is, from the
Vranje uv MV MV uv N beginning of sowing of the most important wintar crops until the time of harvesting/picking of the most of spring agricultural
crops. Annual agro metesralogical analysis contains 2 number of relevant cartegraphic and graphic presentations prepared on
MOISTURE CONDITIONS ON THE BASIS OF STANDARD PRETICIPATION INDEX FOR THE PREVIOUS 60 DAYS. the basis of the values of agromet=orological parameters from the territory of Serbia,
Index value calculated for the mentioned period can be used for the estimation of seil moisturz conditions in the surface ground layer, as well as
agricultural draught indicatar, More about SPI calculation and use... e
The analyses of moisture conditions on the temritory of Rapublic of Serbia for the vegetation period, season.
R e s s Annual agrometeorological analysis archives: za0s/2010 +

Symbaol Moisture conditions Value

| NEW . [ Productsof the model CRG

| . On the basis of agromet=arologic: from osen stations on thetamtnrv o s appl\catlun of agrume Euruluglca\
| . model CROP-SYST in the period &pril-October simulated the growth and development as well as yield of corn hybrids. The
Usual moisture | I...M 41 bullztin contains the assessment of the influznce of weather conditions on the duration of vegetation period, water balance
conditions =T . compenent and com yield,

Slightly increased moisture +0.524 < SPI < +0.935 ins
Moderately increased moisture +0.935 < SPI < +1.282
Considerably increased moisture +1.282 < SPI < +1.645
Extremely wet +1.645 =SPI < +2.326
Exceptionally wet SPI = +2.326

Location: Sambor -




Products from agrometeorological bulletins

Seven-day, ten-day, monthly, CropSyst bulletin and annual
agrometeorological analysis
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& Drought monitoring and early warning ®

The Republic Hydrometeorological Service of Serbia has established, within its Terms of
Reference in the field of agrometeorology, an operational drought monitoring and
forecasting system based on the actual and forecast values of meteorological parameters
from short- and medium-range ECMWF/RHMSS forecast. The system provides constant
monitoring of the state of deficit or surplus of soil moisture, and issues analyses, forecasts
and alerts about the occurrence and intensity of drought in certain regions of Serbia.

The drought monitoring system of the Republic of Serbia is included in the regional drought
monitoring system coordinated by the Drought Management Centre for South East Europe
seated in Slovenia.

Within the National Program of Implementation of the UN Convention to Combat
Desertification and Drought, RHMSS has actively participated in the preparation of the
National Action Plan to Combat Land Degradation and Drought, which clearly defines
the role of RHMSS in the implementation of that Action Plan.

For the needs of the assessment of drought vulnerability and risk in agriculture and
other economy sectors, RHMSS has performed, within its mandate, a drought vulnerability
and risk assessment and produced drought frequency maps based on the three-month and
six-month SPI index, in line with the “Instructions on the Methodology for the Production of
Vulnerability Assessments and Plans for Protection and Rescue in Emergency Situations”.



Example of drought monitoring and early warning

Monitoring
29.07.2012.

I Extremely wet
B very wet
I Moderately wet
[ Normat

[ Moderate drought
I severe arought
B Extreme drought

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

Heavy drought in 2012

Forecast
29.07.2012.

Moisture conditions in

basis of the
Standardised
Precipitation Index
(SPI-2) forecast for

precipitation forecast
(ECMWF/RHMSS)

B yrcemely wet
B very wet

gofv [ Moderately wet
[ Normat

[ Moderate drought
I severe drought
I Extreme drought

> N Forecast

Monitoring
16.09.2012.

s ‘\A;h\ -
g °

Pl
[ severe arought L g

I xveme drought

B cxvemely wet b <
i [ very wet N
I voderately wet
[ Normal

] Moderate drought

wirad

Extremely wet
B very wet
I Moderately wet
[ Normal

[] Moderate drought
I severe drought
I Extreme drought

Serbia estimated on the

next 30 days, based on

®

- Extremely wet
- Very wet
- Moderately wet
I:I Normal

:l Moderate drought
- Severe drought
I Extreme drought

Moisture conditions in Serbia
estimated on the basis of the
Standardised Precipitation Index
(SPI-3) determined for 90 days
period

(July, August, September)
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LRF ECMWF — SP| forecast

* Drought monitoring and forecast for Europe
« Severe drought in Serbia — 2000, 2003, 2007, 2012, 2015

GPCC
verification
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Drought frequency

“Climate characteristics and analysis of meteorological hazards

for the Republic of Serbia”
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For the needs of the assessment of drought vulnerability and risk in agriculture and other
economy sectors, RHMSS has performed, within its mandate, a drought vulnerability and
risk assessment and produced drought frequency maps based on the three-month and six-
month SPI index, in line with the “Instructions on the Methodology for the Production of
Vulnerability Assessments and Plans for Protection and Rescue in Emergency Situations”.



b4 Drought monitoring and early warning (o]

« Climate Watch System (CWS) is an 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.

« Climate Review aims to inform users (one/two weeks, month ahead of time) about the
probability and severity levels of climatic hazards (monthly/seasonal temperature,
precipitation and SPI forecasts) in order to ensure execution of mitigation plans and
avoidance of severe events.

« The main CWS product is the Early Warning Bulletin on extreme climate events and
anomalies, issued once a week: each Friday for the national level and each Monday for
the region of South East Europe
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b Future plans and needs &

Optimization and automatization 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;

Defining the criteria for identification of disasters caused by drought and frost and re-ionization of
Serbia according to the degree of risk of the occurrence of those disasters;

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;

Development and improvement of the agrometeorological early warning system based on
integration of meteorological forecasts (short-range, medium-range, long-range — seasonal) and
agrometeorological models as well as land surface models;

Participation in the implementation of international development projects;

Training of personnel in the application of remote sensing data from satellite and radar
observations in the field of agrometeorology, with the view of obtaining a comprehensive review of
crop growth phases and spatial characteristics of elements of heat and water balance in the plant
cover in entire Serbia, especially in terms of extreme hydrometeorological phenomena (floods,
frosts, droughts...);

Training of personnel for the operational use of agrometeorological simulation models (crop-
weather, crop-plant diseases), and for the use of products of regional climate models in assessing
the influence of expected climate change on agriculture.



i Future plans
implementation of SEEVCCC seasonal forecast é

SEE VCCC

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

« 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

* initial & boundary conditions: ECMWF, ~75km

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

* operational forecast available in GRIB via WIS-DCPC-Belgrade www.seevccce.rs
b Member Of Med'CORDEX Initiative Monthly mean temperature B RCM-SEEVCCC
Forecast start at: 01-03-2010 E normal (1961-1990)
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& Future plans — agrometeorology and climate change

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 orography and bathymetry (m)

RCM-SEEVCCC

®
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SEE VCCC

NMMB
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