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The thermal tropopause
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Mean height of first lapse rate tropopause Is

latitude dependent
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WMO lapse rate tropopause definition

| in the meantime., The new definition
First tropopause of tropopause is as follows :
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“That is not a tropopause”

WRONG!
THAT IS NOT A
TROPOPAUSE!
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The Interpretation used In this work
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* Tropical tropopause domain extend over the polar tropopause
domain

Double tropopauses

* Polar tropopause domain extend under the tropical tropopause
domain

* Along the jet streams (especially during winter)
e Stratosphere troposphere exchange

* Rossby wave braking events

« Warm Conveyor Belts

* Mountain gravity waves (lee waves)

e Cloud tops

IROGW-7, 19th-25th Sept. 2019 Helsinggr, Denmark 8/30
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* Temperature profiles from the WegC OPSv5.6 data record (with

some exceptions). 100 m vertical resolution.

« WMO 1957 Lapse rate tropopause definition on all temperature
profiles (QC=0)

e Lower limit; 6.25km+1.25 kmX cos( ¢)

Latitude

e Upper limit: 25km <— (way above the tropopause)

* 5 deg latitude x 5 deg longitude grid cells
e DT % = 100X£ <« Number of 2™ tropopauses

N1 < ——  Number of 1% tropopauses
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Global view
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W.
Seasons |

All profiles within the grid cell, ((( ))) E:%T{Z?Z\s%
for the corresponding season included

CHANGE
DJF \

LRT2PCT all | All Time (DJF) [52] l

All year
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Still some left Gone
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Height of the first lapse rate tropopause:
2011-01 (La Niha)

40 |-

30

20 |

10 |-

ol

=10} >

Tropical,|
domains|

40 |-

Polar |
domain.|

1 _175-
€ ]

LRT,01-2011 150°E-180°E

25.0 T
] 1st

2254 ° 2nd
1 < 3rd
4th

20.0 ] Sth

7.5 44

| _S:ame ‘ | \‘ fr_‘_.- . "_ T
- p . domain? Ay |

Double tropopauses (orange)

5.0 L=

@

Wegene Center

UNI

DOCTORAL
PROGRAMME
((( ))) CLIMATE
CHANGE

il

-10 —-80 —-60 -40 —-20 0 20

-20 Latitude (° N)

30— —————————————————

i ‘ h & T ;
-180 -120 —-60 0 60 120

IROGW-7, 19th-25th Sept. 2019

No tropopauses
detected

Helsinggr, Denmark

180

18000

17500

17000

16500

itude [m]

16000 8
=]

Alti

15500
15000
14500

14000

18000
17500
17000
16500

16000 8

Altitude [m]

15500
15000
14500

14000

22/30



Height of the first lapse rate tropopause:
2011-01 (La Ninha)
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Height of the first lapse rate tropopause:
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Height of the first lapse rate tropopause: Ly
2011-01 (La Nifia) 1)) i
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Height of the first lapse rate tropopause:
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Height of the first lapse rate tropopause: Ly
2016-01 (El Nifio) 1)) i
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Height of the first lapse rate tropopause: Ly
2016-01 (El Nifio) 1)) i
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Height of the first lapse rate tropopause: Ly
2016-01 (El Nifio) 1)) i
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* Double tropopauses of “the whole” RO datarecord (WegC
OPSV5.6)

* During La Nina, there are generally more double tropopauses
than during EI Nino

* During La Nina, extra tropopauses appear below the
climatological tropopause just poleward of the Nino3-region
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THANKS!

IROGW-7, 19th-25th Sept. 2019 Helsinggr, Denmark 31/30



	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 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31

