Extending the Satellite PMIC Limb Profiler (LP)
Data Record With OMPS Overview of Measurements Ildentification of PMCs Iin LP Data

Polar Mesospheric Cloud : :
_ _ « Accloud located at 80-85 km can be seen In LP radiances down
Matthew Deland, Nick Gorkavyi to 50 km (sometimes lower) due to line-of-sight viewing
il - effects.
Science Systems and Applications, Inc. (SSAI) :’/{7 / * LP Level 2 ozone processing generates forward model radiance
j',',';*;i.f'l | profile (no cloud) for every event, but only up to 80 km.
STAR JPSS Science Team Meeting ;s  Residual difference between observed and calculated radiance
College Park, MD 24-28 August 2015 B i (> 20%, evaluated at 65 km) provides a very sensitive indicator
i of PMC presence.
T —
Ozone Mapping and Profiler Suite (OMPS) | | LP Level 1B radiance data
LP slit on Earth limb o Spectra of Singl Sit Image of Earth View Data
« OMPS instruments are designed * LP limb scattering measurements give snapshot of atmosphere over 0-80 km (Az=1
ol Bt bt to continue long-term km) and 290-1000 nm (AX = 1-30 nm) every 19 seconds (~125 km separation between Igs
' N e monitoring of ozone. Launched profiles). | =k
— . on Suomi National Polar- * Three parallel slits look backward, oriented along-track and 4.25° (~250 km) to each AT ' i
~ Downlink orbiting Partnership (NPP) side. B 2 . B
Y R satellite on 28 October 2011.  Center slit observes same atmospheric region as NP instrument approximately 7 minutes ‘ 1 E
| e All sensors use hyperspectral later throughout every orbit - Continuous “common volume” observations. | | : = e
| k- s CCDs. LI_3 radiance data for single event
| T . < \‘\\ _ (interpolated to regular spectral LP radiance data for single
250 kmx 10 km_ g )i ok km ™ ‘[ * Nadir Mapper (NM) measures : : and altitude gric) orbit at 353 nm
(7 HCS(nadithR) total ozone using backscattered Operational Constraints
N o UV. 2800 km swath, 50 km X |
e 50 km pixels (adjustable), onp T S S S | »
spectral range = 300-380 nm. « Maximum altitude coverage varies : B '
L e e » Nadir Profiler (NP) measures between slits, along orbit, and during e | T E m b
 — — _m_ stratospheric profile ozone season. Southern Hemisphere 2 5 ool ; £ ;
S using backscattered UV. 250 measurements typically capture full E E E
vo-14 seov/e N N km x 250 km footprint, spectral PMC vertical extent, Northern : : : I I
e R - range = 250-310 nm. Hemisphere measurements may not t b i BT age From Botstes” BT T o on -
/= * Limb Profiler (LP) measures capture PMC peak (see examples AE o rave et Gt 10028 s
woas-19 souv/z D profile ozone and aerosols using below), e LP PMC occurrence frequency LP PMC occurrence frequency
Suemd e ours v D limb scattering in UV/VIS/IR. e Scattering angle covers large range L . (residual test), NH 2013 (residual test), SH 2012-2013
o :Z;; O:PS . ) Altitude coverage = 0-80 km, along orbit (high in SH, low in NH).
T R S o spectral range = 290-1000 nm. Ice phase function varies by factor of
“lese  isss  19s0 196 so00 2005 sot0  sots  20e0 ~30 at UV wavelengths over LP 05 L fertpei wavelions2s .
observation range = Observed PMC — R EarII};tes;s_ based
signal will vary substantially between S %E ggak d;?eé?irg)cne
hemispheres (similar to SME and FrrE ST :ﬂz:}m:::::ﬂﬁﬁz demonstrated
_ _ » SH PMC analysis is affected by South AN LpFZES het L3I; 9
Nadir Profiler (N P) Atlantic anomaly (SAA) effects on ' N NePVI\;(Ie\serl: .
CCD pixels, since tangent point Is ~26° | N —— observations
« Designed to replicate SBUV/2 functionality (similar viewing geometry and southward of satellite at mid-latitudes. ° ‘Scattering Anglo (deg) e e B v
spectral range) for measuring stratospheric ozone profiles. Ice phase function for 325-1020 KRR -[ = -
e Hyperspectral measurements maintain ability to use legacy SBUV PMC nm (r=45nm, o = 1.4)
detection algorithm, but also allows for testing of other options (e.g. use
more or different wavelengths). Characterization of PMCs In LP Data
e Current results are consistent with concurrent NOAA-19 SBUV/2 data. _ o _ _ _
. Next NP instrument on JPSS-1 satellite (planned launch in early 2017) will  Current LP str_ay Ilght c0rrect|on_|s less accu_rat_e at high a_ltltude, longer wavelengths = Subtracting
conduct normal operations with 50 km x 50 km pixels within current calculated radiance Is problematic for quantitative analysis. | N Future Work (lots!)
footprint = more ability to detect fine structure. e Determine bac_:kground by averaging non-cloud observed profiles at lower latitudes, normalizing to
 NOAA plans to operate additional NP instruments through 2040, which observed pr_oflle below PMC signal, _ « (Create seasonal processing code for NP
would extend SBUV-type PMC record to 60+ years. » Calculate difference to estimate strength of PMC signal. data and compare 2012-2015 results to
OMPS LP LIG Radiance Profiles: 2014/12/21, orbit 16311, centor sii, 353 nm ooMPS LP 116 Radiances: 2014/12/21, orbi 16311, center sit, 353 nm OMPS LP L1G Radiances: 2014/12/21, orbit 16311, conter sl 728 nm NOAA-19 data.
. o T e  Incorporate OMPS NP data in long-term
| trend analysis.
NOAA—19 SBUV/2 V3 Data for 2013/187: 96 PMC detections  OMPS Nadir Profiler Data for 20713/187: 88 PMC defections é o : %, f’: : E - } * Evaluate changes In NP PMC detection
s | results when different wavelength
fa— fu e selections are used.
al s o o e i | oL » Refine background determination and
T % “ R N NN RSO I - application for LP observations.
‘m s Radianice [W/m*/nm/ster] | -Difference [Ln(observed)-Ln(oackground)] | ence [Ln(observed)-Ln(oackground)] o Implem ent calculation of PMC peak
: SH raw data, 353 nm, C slit SH difference, 353 nm SH difference, 728 nm . . .
Intensity (parabolic fit?).
(FS 1P L1G Ragionce Profies: 2013/06/24 ot 08573 e o, 355 OUPS L7 116 Radiance Profiles: 2013/06/24, ort 6975, ft s, 720 o A5 1 G Focances: 013/08/24, r Q8575 et st 355 . » Create seasonal processing code for LP
o ’ I » Begin common volume studies.
RN EEE S L L amnL . » Note that LP instrument is not manifested
R 7o m B et 07 e - on JPSS-1 satellite, but is planned for
o T o E i JPSS-2 satellite (launch ~2022).
NOAA-19 SBUV/2 and S-NPP OMPS NP PMC detection results for 6 July 2013 U " SEDUREIUIIN S | 43_: SO ? SOPTUETUNIUNT SOOI

NH raw data, 353 nm, L slit NH raw data, 353 nm, R slit NH difference, 353 nm
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