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Two Bands among Band A, B, C can be observed.
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At 600 GHz troposphere is opaque in limb.
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Scientific targets of SMILES

1. Inorganic Chlorine chemistry
e ClO to HCl ratio
(O, trend in the US)
e HOCI production
(O, trend in the LS)

¢ Global CIO
(background CIO)

2. Bromine budget (very short-
lived source gas issue)

3. HO, budget
etc.

Simulated SMILES observation
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Error estimation for the mid-latitude case
based on the single scan measurement
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ISS Orbit plane rotates in ~90 days, 45 days for diurnal coverage. It will
be good platform for diurnal variation study and solar occultation,

such as ISS/SAGE-IIl (2015 ?).

Actual Local Time Coverage of SMILES in
January 2010. Blue: January 1°. Red: not
observed.
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ISS orbit
* Low altitude: 350 km
* Moderate inclination: 51.2°
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Japanese HTV vehicle (big Beer can) just docke:

Single Scan Retrieval of 2°CIO

BAND C, a priori = MLS

Daytime CIO Retrieval Example.

(19-70km, ~.01 ppb precision in Nighttime CIO Retrieval Example

ClO

strstosphere)
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Validation of SMILES CIO with MLS 2.2
MLS coincidence, ASZA < 2°, SMILES ver.150 release candidate.
SMILES CIO (since ISAS L2 ver. 32) is adequate for science application.

Diurnal variation at equatorial region (10N-10S)
22 km, 25 ppt ?, 25 km, 80 ppt, 37 km, 400 ppt, 55 km
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Global CIO distribution

Fig. 6. An illustration of how the scale factors are
at z=40km. CIO diurnal cycle (black line) as a function of time (SZA). Satellite observations
Yops(Bops2) are symbolized by either an open small circle (SMR) or an open small square
(MLS). The observations are colour coded such that green = a.m. observations and blue = p.m.
observations. The vertical solid lines are the corresponding measurement uncertainties. The
large open circles correspond to Y;,,4(6,ys.2). The red asterisk is the
Bmoq = 90°a.m.  The resulting scaled measurements Y (6;,04.2) are shown as small filled
circles (SMR) or squares (MLS). Corresponding scaled measurement uncertainties are not

A. Jones et al, ACPD 2010
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The background CIOx level Is important to quantify the in-
situ O3 loss at mid-latitudes. However, its global
distribution has not been observed with high precision.

~90-60-30 0 30 60 90

.

SMILES provides global CIO distribution with high
precision. Furthermore, measurements of ClO, HCI,
HOCI, and HO, can provide important insights into
the Cly chemistry.
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from Eq. (2) for

Yinod(@moa: 2), Where
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Diurnal variation of CIO

SMILES at 37 km

201002-201004 level=37km
90

Moo nun
3 6 9 12 15 18 21 2
Local Time

CCSR/NIES Model Calculation at
2 hPa

CCSR/NIES : CIO : CLM@12Z : OCT : 2 [hPa]

5077100 150 200 250 300 400 500 00 700 800 900 [ppt]

AMS91 M. Suzuki et al 12



Diurnal variation of ClIO at lower altitude
SMILES 22km, CCSR/NIES 50 hPa

201001 level=22km
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BrO measurements suggest that in addition to long-lived source gases
(halons and methyl bromide), very short-lived (t < 6 months) source
(CH,Br,, CHBr;, etc.) gases /I\i!\/IkS?|¥ contribute to Br, by about 5 pptv.
This difference can be importan;t

Suzyki et .al

or 63 in the LS.

SMILES during final Electrical Testing

BrO

BrO retrieval
Diurnal variation
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Diurnal Variation of BrO

Akiyoshi et al.

CCSR/NIES : BrO : 12Z010CT2010 : 10 [hPa] CCSR/NIES : BrO : 12Z010CT2010 : 10 [hPa]
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Brightness Temperature, K

100

Altitude (km)

Band A: 81BrO is not good.
Band C: 8'BrO is workable.

band A (091012000062)
2009/1012 03:22:14, N23.30 E173.83, SZA 5.8 deg at 30km

BrO Spectrum (30km, 100410000786, lat:12.0, lon:12.0, sza:-5.1)
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Single Scan Retrieval of BrO

BAND C, a priori =

NIES/CCSR 3D

BrO_C_005-06-0150 (rev_091012000882, lat:49.65 lon:-59.81 utc:16:55:52 sza:59.05)
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B0, vmr

BrO: Spectrum fitting at Band C

55
5
45
4
3.5
3
2.5
2
1.5

0.5

0.5

-0.5
-1

6.501e+11

30 km

wit
[with BrOJ-[without BrO]

LB — |
without BrO - -
ith BrO

6.5015e+11 6.502e+11

aRreguency [Hz] |

6.5025e+11 6.503e+11

BrO diurnal variation at equatorial region
(10S-10N), ver. 150

25 km, 20-30 ppt

higher group: Nov. Jan., lower: Apr.

BrO diumal variation (25km)

25011
2011
% L tsett
i 4
g
@ te-11
w3
: se12
v Zmg” Toagites o
0 o 1 2
Lot e
COSANIES o) 0020) 201004(0)
200910(A) = (A) - zﬂlunsA
200910(D) —=— 2n|00|1DD —=— 201003(D)

200911(A)  +

Soi00an -+
& 005-06-0150, bandC

AMS91 M. Suzuki et al

31 km, 10-20 ppt

Br0 diurnal variation (31km)
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Brightness Temperature, K

Brightness Temperature, K

Diurnal variation of BrO

SMILES, Feb.-Apr. 34km CCSR/NIES CGCM 10 hPa
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Band B, C: Internal Consistency Check for HO,
Band B and C, HO, Spectral Fitting.
For ISAS operational L2, Band C HO, looks more stable.

band G (091012000062)
2009/10/12 03:22:14, N23.30 E173.83, SZA 558 dog at 30 km
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Single Scan Retrieval of HO2
BAND C, a priori = NIES/CCSR 3D

Oct. 12, 2009, SZA=59.1°, 49.7°N Oct. 17, 2009. SZA=172.6°, 6.5°N
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Validation with MLS HO, (underway)
MLS HO, averaged 2879 profiles in 29N-39N (Picket et al 2008)
SMILES single scans (9 profiles)

DI6sI0 PICKETT ET AL: O AND HO; VALIDATION DI6sI
ool 1 T
@
0.10f 3 ®
£ 1 £
7 f I
E £ 0f b
Day Night
10.00F 3
- o 1 2 4 [ 02 03 04
e ppb o
ool ool £
© @ 3
z
010f 3 010 3
7 10fF g 3 3 1op E
10.00F >—-<>4 el 10.00F 3
0 0 2 40 e s 10 0 10 20 30 W
density / 10° e density / 10° em”

Figure 7. Zonal mean of retrieved HO, and its estimated precision for 20 September 2005 averaged

over 20°N to 39°N. The average includ
and night (blue) overp a
(¢) The same data converted to de

HO2, vmr

(b) The same

ight difference for the stratosphere.

ences for the data in Figure 7c.

AMS91 M. Suzuki et al

HO2 (band C ), N10, day

V005-06-0032, 20091012, n=9

=
SULEs ——H | isn

-

@
g
\

RS SO,

0 1003 2009 3000 4000
Hoz.umr

500 0 05 15 & o
EnorRaio(§Sa)  Resoluton, km

25

SMILES HO2 comparison with CGCM
SMILES 150 ppt, WACCAM 80 ppt at 31km

HO2 diurnal variation (31km)
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HO, Diurnal variation: 31km (150 ppt), 40 km (200-250 ppt),
55 km (0.6-0.7 ppb), and 70 km (4-4.5 ppb) at Equatorial region
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Conclusion

SMILES can produce diurnal variation products of ClO, HO,,, and BrO as stated in
the mission proposal.

It will open up new opportunity to study chemical mechanisms of stratosphere
and mesosphere, which has been mostly tested models and limited
observations.

ClO looks to be usable for science immediately, since ver. 0032.

HO,, and BrO should be checked some more time before science application.
— We found not proper AOS instrument function: affecting all products above 50 km.
— BroO retrieval is very difficult and tricky in stratosphere.

Late proposal to SMILES RA is open !
— Some coordination might happen
— Sep. 13-14 at Tsukuba Japan. (Local meeting, but non Japanese are all welcome)
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