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Project objectives

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 unique new whole
atmosphere model, which shall provide estimates of both climatology and space
weather variability.

A Toprovide new highcadence geomagnetimdices WpxxQs A Vit hodatadt 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.
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Project approach
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Hp geomagnetic indices

Geomagnetic activity index K

Only regard horizontal components
Subtract quiet curve from magnetogram

Determine range (it is a Range index)

OO O O o

Translate range into quasi -logarithmic K
value (see table)

o K: Kennziffer o
12 15 18 21 20T (= planetary index)

Fig. 1. Record section for 12 h (four 3-h intervals) to illustrate the elimination of the regular daily 3-hourly index, values from 0, 1, e to9
variation Sz (indicated by the dashed curve). The difference between the lower and upper envelopes o Previously hand -scaled, now algorithms

of the actual trace, parallel to Sz, determines the maximum disturbance range a within every 3-h to derive it from 1 -minute data
interval

o IAGA: Method to determine K considered
ol T SO (N R S R . N 200330...500 nT... good ifdisagreement with an established
K= 0 1 2 3 4 5 6. 7 8 G method is maximum 20 % of values by a

maximum K difference of 1
Fig: Siebert (1996)
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Hp geomagnetic indices

— X Y Developing H and Hp : new, high -
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MEA I | 1 “"“‘--»-»;/f— - o "] o 30 minutes just to investigate properties
SIT —— < | .. 41 o Aclearadvantage of a high  -cadence

0 3 6 9 12 15 18 21 24 index is the improved time resolution to

Time [hours]
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better define timing of geomagnetic
activity, especially onset time.



Hp geomagnetic indices

2017-09-07 Method 'Range’
m— Kp Hpoo === Hpeo —— Hpso General problem of high - cadence range
indices

o Ifwe just keep the algorithm for K and
use it for lower time resolution, then the
resulting values are generally lower

U N ™ ©

o Such values can notreasonably be used
for models that have been developed
using Kp

+

Geomagnetic index

o Either, new models have to be developed,
or the algorithm for high -cadence index
needs to be modified to result in an index
with a Kp -like frequency distribution.

o = N W

.00 03:00 06:00 09:00 12:00 15:00 18:00 21:00  00:00
time [d]

o
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DTM model

Model predictions at 250 knkKp< 2:
0 200912-14 (mean F10.7 = /&u)
0 2011-12-14 (mean F10.7 = 144u)

DTM is a semi-empirical model:

Low resolution

Easy and fast in use (point-wise predictions)
Relatively accurate

Climatology

Temperature and constituents (i.e., the winter
Helium bulge is present) are modeled:

Concentration at
120 km

p(z) = 2

Height function

(120 krT)f(Z)exp;G (L))

Spherical harmonics



S\AA N DTM model

Atmospheric density distribution at 19/11/2003 00:00
Altitude: 500.000 km
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DTM model: data

Data used in the construction of: DTM2013

VCHAMP

VGRACE

VGOCE

V Starlette & Stella
V Deimos-1
VCACTUS

VOGOG6 (T)
VDE-2 (T, He, O, N2)
VAE-C (N2)

VAE-E (T, He, O)

V Swarm

* X %

* *
* *
* *

* 4 *

05/2001 - 08/2010
01/2003 - 12/2011
11/2009 - 05/2012
01/1994 - 12/2012
03/2010 - 09/2011
07/1975 - 01/1979
06/1969 - 08/1975
08/1981 - 02/1983
01/1974 - 04/1977
12/1975 - 05/1981

(-)
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And possibly:
GUVI, LYRA O/N2?

A
A Microscope?

A Dellingr?

A GOLD O/N2 & T?
A SABER NO?

A APOD?

A Cryosat2?

A

é ?




DTM model: data

Very few HiRes density
observations:

A Below 200 km

A Above 500 km

A For strong cycle max

Spectrometer data:

A Biased

A Eccentric orbits

A Before EUV (SEM)

A No current data
(satellite model!)
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