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ACD involvement in HIPPO Data Analyses

e

—

e GFS data to provide meteorological background
of the measurements (“flight information book™)

e Trajectory calculations for identifying air mass
origins and process studies

e Using HIPPO data in evaluating chemistry-
climate models - design of diagnostics for
process oriented validation - CCMVal3




STARTO0S, HIPPO & WACCM

—

e How do we use aircraft data (START08/ HIPPO) to
help CCMs (anticipating CCMVal3 requiring full
chemistry)

e Design diagnostics for “process-oriented
validation”

— Cross section comparisons (CTM, met field dictate, large
sampling differences, representativeness)

— Tracer space comparisons, exploring information content
of each pairs, model-data integration via tracer space
behavior




WACCM4 Model Description

MODEL
Framework

WACCMA4

Publically
available!

Meteorological Tracer Resolution Chemistry
Fields Advection

Fully- Flux Form Two Mechanisms
interactive, Finite * 57 species

i.e., dynamics  Volume

consistent with

model derived :

* 125 species, >300
photochemical Rxns

Specified

Dynamics (e.g., Anal. Met.

GEOS-5) Defines




Specified Dynamics (SD) Version

ssMeteorologicalfields

 Resolution:
ssHorizontal:

s Vertical: 881




HIPPO vs SD-WACCM in Progress...

—

Species: O, CO, CO,, CH,, N,O0,

Cross section comparisons for H1,H2,H3, both NB and
SB.

Tracer space comparisons (H1-3):
— Single flight (all flights)

- Regional aggregated (NH extratropics, NH tropics, SH tropics,
SH extratropics)

— UTLS or UTLT separated for the four regions

Flight data from Harvard (SCW and JVP), curtain data
from NCAR (Britt Stephens)
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Nov. 2009 - HIPPO2 southbound CO,
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Mar/Apr 2010 - HIPPO3 data northbound curtain: CO,
~ RFO7 . _ RF@8 __:  RF09

Altitude [km]
o
T T | T T | [ | T T

5 ,,,,,
0 . I . . . L . . . . —-— [N . e . y ’ :
-60 -40 -20 0 20 40 60
Latitude
Mar/Apr 2010 - WACCM simulation of HIPPO3 northbound CO,
20 —
15

Altitude [km]
o
T T | [ | T T | [

Latitude
CO, [ppmv]

378 379 381 383 385 387 388 390 392 394 396 398
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Jan. 2009 - HIPPO1 data northbound curtain: CH,
| __RF09 . — RF10 .

RF 08 RE 0O

—
., S0

Altitude [km]
o
T T | T T | [ | T T

5
0 L | L L ' L i f i i ! L - A L L L L 1 L L L Il
-60 -40 -20 0 20 40 60 80
Latitude
Jan. 2009 - WACCM simulation of HIPPO1 northbound CH,
20 — ] ' I 1 rw‘ ]/ l I I l I ]
15— =
T ]
= ’
% 10__ |
2 - ]
< N
5— .
0 L ! . . . 1 { ! 3 A . . . ! B
-60 -40 -20 0 20 40 60 80
Latitude
CH, [ppbv]

1400 1500 1600 1700 1800 1900 2000



Altitude [km]

Altitude [km]

20

15

10

20

15

10

Mar/Apr 2010 - HIPPO3 southbound CH,
RFO6 : RFO5 ___ RFO4 = RFO3

J
«»
N

2 /\

......
i
il

[l
(1=

i i i A iy

Latitude

Mar/Apr 2010 - WACCM simulation of HIPPO3 southbound CH,
14/01/2 1Q  ———

Latitude
CH, [ppbv]

1400 1500 1600 1700 1800 1900 2000



Altitude [km]

Altitude [km]

20

15

10

IIII|IIII|IIII||III

Mar/Apr 2010 - HIPP03 data northbound curtain: CH,
'~ RFO7 RFO9

-60 -40 -20 0 20 40 60

Latitude
Mar/Apr 2010 - WACCM simulation of HIPPO3 northbound CH

| { 7T4?% JH H‘LL'DA

Latitude
CH, [ppbv]

1400 1500 1600 1700 1800 1900 2000



Jan 2009 HIPPO1 southbound 03
2007"""RF07” | | RFO6 _ RE ¢ RF 04

386°...f..".

15—
T L
ﬁ -
3 10'—
2 L
=
S5
0 - : .
-60 -40 -20 0 20 40
Latitude
Jan 2009 WACCM S|mulat|on of HIPPO1 southbound O,
20 — ; :

15

10

Altitude [km]

IIlIIIIIIlIIIIlIIII

-60 -40 -20 0 20 40
Latitude

O; [ppbv]

4 40 400 4000




Altitude [km]

Altitude [km]

20

15

-
o

IIIIIIIIIlIIIIlIIII

(33}

N
o

Y
[3)]

iy
o

IIIIIIIIIIIIIIIIIII

Jan. 2009 - HIPPO1 southbound CO
'RF 07 'RFO6__ !  RFO5 &

® 38(’"";'..“.

RF 04

....

-60 -40 -20 0 20 40
Latitude

Jan. 2009 - WACCM simulation of HIPPO1 southbound CO

-60 -40 -20 0 20 40
Latitude
CO [ppbv]
S

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280



Jan. 2009 - HIPPO1 southbound CO,
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Tracer Space Comparisons — Example from STARTOS

—

Chlorofluorocarbons
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Single Flight Exam
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Aggregated view by region
—»

HIPPO1 (Jan 09): CH, & O,

WACCM during HIPPO1 (Jan 09): CH, & O,
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QCLS CH, Concentration [ppbv]

CH, Concentration [ppbv]

1400

1600

1800

2000

2200

HIPPO1

(Jan 09)

n.-\ " -

A
'\v-ﬂ.
<«

e NH Ext.
e NH Tropics
o SH Tropics
e SH Ext.

PO NI T W W T W W W T S W AN ST SO SO U A

375 380 385 390 395 400 405

1400

1600

1800

2000

2200

375

QCLS CO, Concentration [ppmv]

TTTT

llllllllllll

PRRUIN (U T S TN W W T W VT W N AN SO SO A A

380 385 390 395 400
CO, Concentration [ppmv]

405

QCLS CH, Concentration [ppbv]

CH, Concentration [ppbv]

1400

1600

1800

2000

2200

HIPPO2 (Nov 09)

\ ]

PO (PR T TR TN N T TN T W WO W W N O A

375 380 385 390 395 400 405

1400

1600

1800

2000

2200

QCLS CO, Concentration [ppmv]
WACCM during HIPPO2

TT T T[T T T T T

PO U T TR T N T TN T T WO W W W O S SO W O

375 380 385 390 395 400 405

CO, Concentration [ppmv]

QCLS CH, Concentration [ppbv]

CH, Concentration [ppbv]

1400

1600

1800

2000

2200

HIPPO3 (Mar/Apr 2010)

PO PRI TR TN T TN T T TN T T W N W 0

375 380 385 390 395 400 405

1400

1600

1800

2000

2200

375

QCLS CO, Concentration [ppmv]
WACCM during HIPPO

TTrrr [ rrror oo

PO (PRI TR TN (TN TN T T N TN T T W N W W

380 385 390 395 400 405
CO, Concentration [ppmv]



Extratropical Stratospheric

Extratropical Tropospheric
Tropical Lower Tropopspheric

Tropical Upper Tropospheric

1000

O, Concentration [ppbv]

0, Concentration [ppbv]

800

600

400

200

300

250

200

150

100

50

0

HIPPO2 (Nov 09) and WACCM

NH Extratropics

AN AN R RS RN R B

- [ HIPPO o
' | WACCM »

e
L -

0 20 40 60 80100120140

0 50 100 150 200 250 300

CO Concentratlon [ppbvl

200

1501

100

50+

140}

120

100}

NH Tropics

IRERIRERE RS T T

0 20 40 60 80100120140

0 50 100 150 200 250 300

CO Concentration [ppbv]

140

120

100

80

60

140

120

100

80

60

SH Tropics

TTTTT T T T T 7T T

T

Il ERRE PR PR FRTE AR R i

0 20 40 60 80100120140
CO Concentration [ppbv]

800

600

400

200}

(1]

300 [T

250+

200}

150+

100}

50+

oL

~SH Ext'rat'robics

R LR B R LR R

0 20 40 60 80100120140

'l N ARTE RS FRWE PRl NETe i

0 20 40 60 80100120140
CO Concentratlon [ppbvl




HIPPO3 (Mar/Apr 2010) and WACCM
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Summary

Aircraft data sampling provide good regional

representation of tracer behaviors and contain a wealth
of information for CCM evaluation

Tracer space provides a unique path of data-model
integration

SD-WACCM well represents the general tracer behavior
Question of CH4 -




