


Intro:

 Ubiquitous dry, high ozone layers observed during CONTRAST
« Comparisons of CONTRAST H,O profiles with GFS analyses

« Climatology of dry layers in GFS data

* Origin of dry layers: high resolution RDF results
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Comparisons of CONTRAST profiles with nearby GFS (and CAM-Chem)
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Pressure altitude (km)

— o o
O = N W B~ OO N 0O O = N W

GES 189
GFS background 215
CAM-chem 244
CAM-chem background |277
— CONTRAST data 315
359
f ‘&.? 408
i 463
—_— oo
— 599
681
774
880
. - 1000

—
o 1

U
10
Water mixing ratio (g.kg'1)

Pressure (hPa)



Pressure altitude (km)
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Pressure altitude (km)
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Pressure altitude (km)
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Pressure altitude (km)
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PDF's of H,O vs. altitude
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PDF's of H,O vs. altitude

CONTRAST

10
Water mixing ratio (ppmv)

(2) CONTRAST

18421

12676

&

—
e
=

Fressuwre altitude {md)

3545

4087

2853
1785

| B3

in a region near Guam

v

GFS

FPressure altitude {m)

on 18421
0631 1%
0552 10%
0413 20
0304 %
0316 — 40
— 50
0237 i, 1876
0i88H _ =1
i =R0%
<0 — W% Loy
007814 5 —100%
i
H
© o 790
500 5545
B0 487
70 0869
R00r- 1785
000 313
0% 10w 2 3 ; 0
1 , 10 1
Water mixing ratio (apry)
(b) GFS



0
0.3
0552

0473
0.304
0.3

0237

0.158

0.07r

FPressurs (hPa)

PDF's of H,O vs. altitude

CONTRAST

10
Water mixing ratio (ppmv)

(2) CONTRAST

18421

12676

&

—
e
=

Fressuwre altitude {md)

3545

4087

853

1785
43

on
083

0532
0473

0.394
0316

023774

0158+

0079

Fressurea (hiFa)

CAM-Chem

100

=3
=1
=

.
=
=

500

600

100

800
400

1%

10%

W%
0%
—40%
— 0%
—60%
—70%
— 0%

1000

10
Wiater mbdng ralic (opmy)

(c) CAM-chem

1

18421

12676

tude {m)

ik

7350

Frassure alt

5545

487

253

1785
843




GFS frequency of very dry layers (<8% RH)

January - February 2014 340K
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GFS frequency of very dry layers (<8% RH)

100 18421
an
&0
T0H
12876
60 B -E'-
o
=
E0H = !
@ BRI2
@ §
40HoC
7330
30
GE45
20 4087
2853
10 1765
843
410
0 K

-0 -B0 -4i) =2 0 20 40 a0 B0
Latitude (degrees nTh}

Guam

Prassure altiude {m)



100 18421
a0
&0
70H
128768
=
BOH— =
& 5
= 2
s0H & £
2 o
3
40HE 4
o
5 5545
o0 4087
2855
10 1785
843
410

-850 -60 -40 20 Q 20
Latitude (degrees north)

fah O

Pressure (hPa)

20 0 20
Latitude (degrees north)

Pressure altitude (m)

frequency of
very dry layers

background
H,O structure



[
=
o

Pressure (hPa)
Pressure alfitude (m)

0
80 -E0 -40 200 0 20
Latitude {degrees north)

LT

2 altitude (m)

=4
i
ressure (hPa)

404 o©

-15 0 15
Latitude idegrees north)

(b) CAM-chem

GFS

CAM-Chem



Latitude

Latitude

Global climatology from GFS at 330 K

Theta level 330K, 0<WMR anomaly<0.1
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Frequent dry layers fill tropical regions outside of precipitation
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Note dry regions are also regions of downwelling Hadley circulation
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High resolution Reverse Domain Filling (RDF) calculations

from Ken Bowman, Texas A&M
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High resolution Reverse Domain Filling (RDF) calculations

from Ken Bowman, Texas A&M

340 K 5-day RDF SH and u (m s™) for 201401-11 00Z
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340 K 5-day RDF SH and u (m s ) for 201 01 17 Z
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and 8.000—-day RDF 5H at 150.0 dag for 2014-01-17 007

January 17
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Vertical slice at longitude near Guam
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Key points:

GFS analyses agree well with dry profiles in CONTRAST

Dry layers are ubiquitous in subtropics in all seasons, max near 330-340 K

Trajectory calculations suggest quasi-horizontal transport from
extratropical UTLS (through westerly duct for CONTRAST)

Not a new result: extensive literature on dry layers and mechanisms
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Extra slides
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Pressure altitude (km)
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