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Problem:

= Residual lonospheric Errors (RIE) in RO data
due to 15t order ionospheric correction

[e.g., Vorobev and Krasilnikova (1994)]

= RIE varies with solar cycle 45
[e.g., Danzer et al. AMT (2013)] _40;
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Goal: < ol
= Increase RO data quality in 15t

stratospheric altitudes
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IResiduaI lonospheric Error Model (k-correction) | (¥ %7
N Wegener Center

"  Healy and Culverwell AMT (2015) calculate Formation of a Chapman layer
residual error for Chapman layer p Dansits
lonosphere
— Intensity of tl
Aa = ac(a) _ aN(a) = K(a) (al (a) — (a))z Tonization i:)lll‘;‘ia;-li?:;}1';?(]1;1:'.?011
a.(a) — ay(a) ... residual error < TEC? T s q

(a,(a) — a,(a))?... rapidly varying factor « TEC?

k(a) ... slowly varying factor, independent of TEC

"  Simulation study (NeUoG) Danzer et al. AMT (2015)
"  Kimproved! KkK=a+ bfw7s+cy+ dh Angling et al. AMT (2018)
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" Monthly Metop-A RO climatologies from 2008 - 2015
" 3 modes:

* zero-K: k=0 radl; standard 1st order ionospheric correction
* scal-k: k=14 rad!; reasonable approximation
® func-k: functional modeling

" Reference data: Mipas, ERA-Int, ERAS
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Combination

= K-correction with average profile inversion (API)

Ao et al. GRL (2012), Gleisner and Healy AMT (2013)

1. Individual Profile Processing == Background information!

A(p%@ N p P T q

CHAMP: Jan 2007, no QC

2. Climatology

Idea — NEWCLIM:

1. Climatology at bending angle level

Impact Altitude [km]

2. Processing of averaged profiles

u
o
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—> Data can be used up to 80 km as|
—> Avoids complicated statistical optimization 40
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Combination

= K-correction with average profile inversion (API)

Ao et al. GRL (2012), Gleisner and Healy AMT (2013)

1. Individual Profile Processing == Background information!

A(p%@ N p P T q

CHAMP: Jan 2007, add QC
Lat: 5.0

2. Climatology

80

Idea — NEWCLIM: 70}
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1. Climatology at bending angle level

Impact Altitude [km]
[=)}
o

2. Processing of averaged profiles

—> Data can be used up to 80 km asf
—> Avoids complicated statistical optimization 40
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®  K-correction on temperature level: T-T,

scal-k vs func-k
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Sensitivity
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® kappa-correction — solar cycle dependent correction

" Sensitivity analysis:

» Altitude range 30 km — 35 km: 0.2 K up to about 1.0 K
» Altitude range 40 km — 45 km: up to about 2.0 K
» Largest correction over tropics

" Comparisons to ERA-Int, ERA5, and Mipas

 Warming of RO temperature climatologies

* Negative biases decrease — positive biases increase
* Tro— Tera < 0 : agreement tends to improve

* Tro — Tuipas > O : agreement tends to decrease

® Mixed results

» Biases in reference data
« Small ionospheric correction value

Thank you very much for your attention!

Wegener Center

| GRAZ|

13



UNI

| GRAZ|

—
2
c
@
O
—
]
c
]
o
=

T

T'TERAInt: March 2008

1 ’ v
—60

TERAint: May 2008

L eee——

A

a0

T
60

[P

—60

—90

| ——

T
60 20

—v
30

T
0

T
-30

-390

100

— T —
4] m m

[edy] @inssald

Latitude [°]

Latitude [°]

hV4
MNNCNoLNoLN
LNOLNONOM NG Sr—irimmm
[aa aaTaN ot Lo len anTan TN R T I I IO B O
L e—
o
)
r '
=)
w0 )
o |
o |
o~ R
- |
©
= -o
._._.l_ '
M o
i 7
_|_ |
= i m
- =)
F T 0_..

[edu] ainssalid
A¥4
MLanoLnoLn
OO O UIMNO OO
mricinH—ocoo | T
L ——
&
S -8
Q i
N 3
o
| -
(18] o
=
A o
< 7
Ly
= s
= | - 7
o
r T LN BLELE R L T @
- 28 R g
=1

[edy] @inssald

Latitude [°]

Latitude [°]

hV4
~NONOLNCLN
LNOLNCNOMINNOO MMM
eriedr——ooo | LT T
L es——
&
0 -3
o L
0 L
N R
WJ -
= -¥ Lo
-M ' L
2 L&
= I
= .
| e s
o3
- |
—— o_,
[edy] ainssaud
hV4
~NNononon
LOOLNCOUNO PN OO =N
rrire——ocoos T T
D ——
- &
[e0] L o
o )
o
~ L
~ |%
m L
a o
P
g &
s L
1 s
= [
[=]
T L LR T T 0_1

[edy] @inssald

Latitude [°]

Latitude [°]




	Dias nummer 1
	Dias nummer 2
	Dias nummer 3
	Dias nummer 4
	Dias nummer 5
	Dias nummer 6
	Dias nummer 7
	Dias nummer 8
	Dias nummer 9
	Dias nummer 10
	Dias nummer 11
	Dias nummer 12
	Dias nummer 13
	Dias nummer 14
	Dias nummer 15
	Dias nummer 16
	Dias nummer 17
	Dias nummer 18
	Dias nummer 19
	Dias nummer 20
	Dias nummer 21

