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SWAMI project objectives N Cnes

/). Space Weather Atmosphere Model and Indices :_

A Todevelop a model of the whole atmosphere (MOWA) with a science as well as
operationsfocusedapproach (MCM).Two existing models of the atmosphere, the
UM and the DTM will be extended and blended to produce this unigue new whole
atmosphere model, which shall provide estimates of both climatology and space

weather variability.

A Toprovide new highcadence geomagnetimdices WpxxQs A Vit hodatagt y 3
and predictions to be used in the UM and DTM.

A Todevelop steps, including provision of software, model output, or data sharing
facilities, to transition the improved model system into operations.



DTM2018 is an intermediate model that, compared with DTM2013, is based on:

A Same algorithm and drivers (DTM20H31, geomagnetic index)
A More data, different preprocessingd scaling
A Better data correction and editing

A lterative model development



Total density data

Data: CHAMP, GRACE and GOCE

CHAMP (2002010):
wSTAResolutiorn: 3-10° m/s3/Hz%>
wGPSnd SLR

winclination 87°

wAltitude: 466300 km
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GRACE (2062016):

wSuperSTAResolution 1-1019m/s?/Hz%>
wGPXnd SLR

winclination 90°

wAltitude: 496450 km

GOCE (200892013):
wAcc resolution 1-1012 m/s2/HZ0->

wion propulsion
wGPS and SLR
winclination 96.5°
wAltitude: 255225 km
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Scaling of data

GOCE/1.25 is within 5% of CHAMP Eelco

| 290k
(1,25 scale was applied to fit HASDM) goce 290km
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Scaling of data

Scaling applied in this version:

GOCE V1 5 (ESA DiBornbos (1.00)
CHAMP (EDoornbos (1.00)
SwarmAESA / BEDoornbog (1.00)

GRACEcaled toGOCE, CHAMP, aBd/armA 20022005 :0.76
2006 . 0.73
2007 (<9/10) : 0.70
9/2009-2016 :0.70
NB: Data rejected for 10/200-R2/2009

Stella Aerodynamic coefficient (1.00)
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Metrics

Mean, StDand R are
computed on several
time scales:

A Annual
A 27-days
A Daily
A Orbit

Mean anomaly (°)



Scaling of data: DTM2013

DTM2013 was constructed with data scaled to the HASDM model:

mean O/C StD R
GOCE (O/C all data) 0.98 11.6% 0.978
CHAMP (annual O/C) 1.02 19.6% 0.931
GRACE (annual O/C) 1.06 22.4% 0.928
SwarmA(O/C all data) 0.78 25.5% 0.962

Stella (annual O/C) 0.97 19.5% 0.925



Scaling of data: DTM2013 biases

DTM2013 was constructed with data scaled to the HASDM model:
With the present (not) scaled datasets:

mean O/C StD R
GOCE (O/C all data) 0.98 0.79 11.6% 0.978
CHAMP (annual O/C) 1.02 0.76 19.6% 0.931
GRACE (annual O/C) 1.06 0.77* 22.4% 0.928
SwarmA(O/C all data) 0.78 0.78 25.5% 0.962
Stella (annual O/C) 0.97 0.97 19.5% 0.925

* scaledto GOCE, CHAMP, agadiarmA



Results of the preliminary DTM2018 model

The model was elaborated in 3 iterations:

Apriori Estimate Data Result
DTM2013 O and N2 GOCE, CHAMP 202@05 & 2008010 DTM_ONZ2
DTM_ON2 He GRACE, StelldwarmA DTM_ONZ2He

DTM_ONZ2HeT, O, N2, He Al



Results of the preliminary DTM2018 model
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GOCE (O/C all data)
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Results of the preliminary DTM2018 model




