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» Can we determine vertically resolved, robust trends from Radio
Occultation?

» And how does it compare to high-quality radiosondes and
reanalysis?
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Trends of absolute temperature
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Trends of temperature anomalies
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Trends of temp anomalies, sampling corrected o,
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“Conventional” indices: »
Singapore winds,
ENSO34 index, solar flux

|

Height-resolved indices:
PCA over gridded RO
temperature field
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Temperature anomaly (K)
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Multiple linear regression@12 km, tropics

How much of the total variability do the indices resolve?

RO Temperature Anomalies (lats: -20.0 to 20.0; altitude level: 12.0 km)
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Multiple linear regression@18 km, tropics
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How much of the total variability do the indices resolve?

RO Temperature Anomalies (lats: -20.0 to 20.0; altitude level: 18.0 km)
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Multiple linear regression@25 km, tropics
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How much of the total variability do the indices resolve?

RO Temperature Anomalies (lats: -20.0 to 20.0; altitude level: 25.0 km)

3

, Conventional

1.

1>

04 : ?‘f"”““'“'”‘”““rﬁ T o
_]_- "
—27 —— RO aNomalies —— PC2: Coeff=-0.42%0.25 —— |enso034: Coeff=-0.72+0.55 s :(1-0.47+9.37 K/decadse
_3l 7= PCl: Coeff=1.30£0.26 —— Solar: Coeff=-1.08£1.19 | —— RO minus total variability . y y

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Time

RO Temperature Anomalies (lats: -20.0 to 20.0; altitude level: 25.0 km)

He |ght-resolved

1 —— RO amalles

|—— PC1: Coeff=2.33+0.06

—— PC2: Coeff=-1.24+0.09

(1) AA\W’« 7 u‘\\ P ».\A\L, \\,‘ l.}\,\ A ,,,A» Al
1 \MTV«WU “ Vw ﬂm \' ‘WMW ™ '\"“" \\v , \vv £\

RO minus total_variability

.ML M

TrerYd: -0.2 11\J.OGVK/decade

2001 2002 2003 2004 2005

Sep 20, 2019

2006 2007 2008 2009 2010 2011
Time

F. Ladstadter

2012

2013

2014

2015

2016 2017 2018

Page 13 of 19



Temperature trends, multiple linear regression
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What is the advantage of the height-resolved indices? Here, e.g., tropics:
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Excursion2: ERA5 2000—2006 T

ERAS5.1 much improved between 2000 and 2006, compared to original ERAS.
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Excursion2: ERA5 2000-2006

i

Wegener Center UNI
www.wegcenter.at GRAZ

ERAS5.1 much improved between 2000 and 2006, compared to original ERAS.
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e Careful consideration of variability versus
trend signal needed for climate trend
detection over short time period.

* RO and RS trends overall consistent,
differences to be resolved remain.

F. Ladstadter

Page 19 of 19

0.55

0.45

0.35

F0.15

- 0.05

r —-0.05

r-0.15

K/decade



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19

