
Waves to Weather ïDFG Collaborative Research Center 165

ISDA 2018, 5.03. - 9.03.18 ïM.Schindler@physik.uni-muenchen.de

The impact of dropsonde and extra radiosonde 
observations during the field campaigns NAWDEX 

and SHOUT in autumn 2016

MatthiasSchindler, Martin Weissmann
Hans-ErtelCentrefor WeatherResearch (HErZ), Munich

Andreas Schäfler
Deutsches Zentrum für Luft- und Raumfahrt (DLR), Oberpfaffenhofen

George Craig
Meteorologisches Institut  LMU, Munich

Thanksto Gabor Radnoti, Cristina Lupu, Massimo Bonavita,Χ

- <1>

mailto:M.Schindler@physik.uni-muenchen.de


Waves to Weather ïDFG Collaborative Research Center 165

ISDA 2018, 5.03. - 9.03.18 ïM.Schindler@physik.uni-muenchen.de

NAWDEX campaign

ÅDiabaticprocessesdisturbingwaveguide

ÅDisturbancescangrow, resultingin HIW 

affectingEurope

ÅSystematicerrorsin waveguide

representationtranslateto errorsin fc
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Motivation

Figure1: IdealizedweathersituationduringNAWDEX 
(from Schäfleret al., 2018).

Gathercomprehensivedataset

No objectivetargeting, but observationsin synopticallysensitive regions
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SEPTEMBER

Unique Dataset

ÅDropsondeobservationsfrom four research

aircrafts(N- andW-Atlantic)

ÅAdditional radiosondesoverCA andEUR

ÅObservationsfrom cloudradars, 

radiometers, wind lidarsΧ όƴƻǘ assimilated)

Figure2: Dropsondeandradiosondeobservations.
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Favorable Conditions

Å13 intensive observationperiods(IOPs)

ÅEvents with low forecastskillandbusts

ÅIncreasedfrequencyof relevant weather:

CyclonesΣ ²/.ǎΣ 9¢ǎΣ Χ
Figure3: 5 dayACC for 500 hPa geopotential height, 
NA region(from Schäfleret al., 2018).

Motivation

NAWDEX
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Unique Dataset

ÅDropsondeobservationsfrom four research

aircrafts(N- andW-Atlantic)

ÅAdditional radiosondesoverCA andEUR

ÅObservationsfrom cloudradars, 

radiometers, wind lidarsΧ όƴƻǘ assimilated)
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Favorable Conditions

Å13 intensive observationperiods(IOPs)

ÅEvents with low forecastskillandbusts

ÅIncreasedfrequencyof relevant weather:

Cyclones, WCBs, ETsΣ Χ

Motivation NAWDEXSHOUT/ RECONNAISSANCE

NAWDEX

Figure3: 5 dayACC for 500 hPa geopotential height, 
NA region(from Schäfleret al., 2018).

Figure2: Dropsondeandradiosondeobservations.
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Approach

ÅCycleddatadenialexpswith global model of

ECMWF (currentversion, includingEDA)

ÅCycledoverwholecampaignperiod
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Experiments

CNTRL: Assimilatingoperobs+ extra obs

DNL:     Assimilatingoperobs

ÅEvaluation of dataassimilationdiagnostics

(e.g. FSOI, First guessdepartureΣ {DΣ Χύ

Downstream impactof collectedobservations

Model errorsandtheir sourceasrelatedto specificweatherfeatures

Goal

Figure4: Dropsondeandradiosondeobservations,   
denial: greenbox.
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ÅSmall improvementup to 96 hrs(denialregion)

ÅConsistentfor different levelsandparameter
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Figure5: Meanabs. forecasterror (left) anddifference, 500 hPa geopotential, denialregion

Mean absolute forecasterror
Meanabsfc error Differencein meanabsfc error
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ÅDifferencebetweenCNTRL andDNL relativelysmall

ÅHowever: severalcaseswith significantdifferences(e.g. Karl)

Figure6: Timeseriesof RMSE (500 hPa Geopotential), denialarea, 48 hrs.
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Timeseriesof RMSE

Karl

Matthew(?)/ 
Sanchez

NA development

Initial Date
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Figure7: Timeseriesof total FSOI andimpact-codeddropsondelocation.
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IOP KARL

ÅSignificantnumberof beneficialSH dropsondes

ÅNAWDEX flight on 23.09.with beneficialimpact

Date
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IOP KARL

Figure7: Timeseriesof total FSOI andimpact-codeddropsondelocation.

ÅSignificantnumberof beneficialSH dropsondes

ÅNAWDEX flight on 23.09.with beneficialimpact

Date
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Figure8: Differencein analysisspreadandin absolute forecasterror 12UTC, 24 hrs, 25.09.
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IOP KARL

ÅReducedanalysisspreadfor control, presumablyrelatedto cycledSH drops

ÅSmallerforecasterror overwidespreadNA area

Differencein absfc errorDifferencein analysisspread
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