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outline

• a little bit of history

• oPerational Weather foreCasting in different sCenarios

• meteorologiCal serviCe nWP

• Private seCtor

• researCh

• exPerimental CamPaigns

• researCh in Weather and Climate

• addressing unCertainty

• inCreased ComPlexity

• digital tWins

• ai

• Weather maP of euroPe, deCember 10, 1887



Weather foreCasting faCtory

• leWis fry riChardson (1881 -1953)

• use laWs of PhysiCs

• and a foreCasting faCtory

• numeriCally unstable results but on the right 
traCk

• artist’s vision of a “Weather foreCasting 
faCtory” by stePhen Conlin, 1986. 
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slide by vladimir Đurđević, university of belgrade



south environment 

and Weather 

agenCy (seWa)

• ~25 years in business

• in-house built beoWulf 

Cluster 

• dediCated servers

• tailored Weather ProduCts



exPloring the aCCelerator 

oPtion - datafloW

• meteos/maxeler/sChool of 

eleCtriCal engineering, 

university of belgarde

• Porting a system of shalloW 

Water equations

• a rotating reCtangular Pan 

filled With Water

• strong dePendanCe on data 

inPuts

• (ivković et al, 2013)



Chaos in the atmosPhere

• deterministiC non-PeriodiC floW (lorenz, 

1963)

• PrediCtability of atmosPheriC floW

• ensemble PrediCtion

• variable initial Conditions

• sPaghetti Plot from grönquist et al, 2019



see-grid-sCi fP7 

ProjeCt

• institute of PhysiCs belgrade 

(iPb)  / seWa / national 

observatory of athens (noa)

• multi model multi analysis 

ensemble on the grid (kotroni et 

al. 2009)

• distributed hPC infrastruCture 

(balaž et al, 2011)



Can We add a feW 

more equations?

dust regional atmosPheriC model (dream)

● ničković et al, 1994

● radiation interaCtions

● iCe nuCleation

● algae bloom

● health imPaCts



rePubliC 

hydrometeorologiCal 

serviCe of serbia

• southeast euroPean virtual Climate 

Change Center (seevCCC)

• sand and dust storm Warning 

and advisory system (sds-Was) 

• World meteorologiCal 

organization (Wmo)

• high-latitude dust - iCeland



atmosPheriC researCh 

at iPb

• environmental PhysiCs 
laboratory

• sCientifiC ComPuting 
laboratory

• dream model develoPment

• dust researCh

• oPerational foreCasting

• lidar measurements

• model validation



Climate serviCe 

at iPb

• vi-seem horizon 202o ProjeCt 

(vudragović et al. 2018)

• ClimatologiCal assessment as a 

serviCe

• use-Case of dust Contribution to 

Pm2.5 Pollution



researCh and 

Weather serviCe 

Collab.

• oPerational and researCh

• even more ComPlexity

• mineralogy of dust

• iCe nuCleating PartiCle ConCentrations

• ničković et al 2012, 2016, 2021; 

ilić et al 2022

• Pre-teCt CamPaign in Crete, aPril 

2017



sCaling-uP even 

further

• barCelona suPerComPuting Center (bsC)

• monarCh model (klose et al, 2021) 

• mineralogy (gonçalves ageitos et al 2023)

• dust and Chemistry (sousse et al, 2025)

• radiation interaCtions (obiso et al, 2024)



baCk to sds-Was

• ComPlex models, 

atmosPhere and 

aerosols

• multi-model 

ensemble 

Contributions from 

several regional 

Centers



digital tWins

• eCmWf / esa / eumetsat - the destination earth initiative

• the first Pre-exasCale suPerComPuters in euroPe

• oPerational ProduCtion of global Climate ProjeCtions 

• globally Consistent earth system and imPaCt seCtor information 

• from global to loCal sCales



maChine learning and ai 

in Weather and Climate

• sPeed

• effiCienCy

• skill

• (still) dePendent on PhysiCs-based models

• aifs: a neW eCmWf foreCasting system (lang 

et al, 2024)

• dustnet (noWak et al, 2024)



outlook on hPC in Weather and Climate

• Provide sPaCe to imProve on Weather and Climate researCh

• inCreased ComPlexity of the models, CouPling

• addressing unCertainties

• faster and CheaPer oPerational foreCasts

• availability of models as a serviCe

• PrediCtability
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