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Introduction & Background New Geophysical Retrieval Equations New Equations Compared with 1DVAR AVAPS In Situ Comparisons

The Olympic Mountains Experiment and Radar Definition CLW (mm) = a, + [a,*In(290-Tg,g,) + @,*IN(290-Tg 9,)] + [25*IN(295-Tggs,) + 8,*IN(295-Tggep)] 24 November 2015: mostly clear-air and light precipitation overpasses « AMPR and AVAPS flown on separate aircraft during

Experiment (OLYMPEX/RADEX) took place Fall 2015 — [ o OLYMPEX/RADEX, so spatial offset between the

“110.7 GHz v = B :
Spring 2016 in Washington, United States (Houze et al. 2017) WV (mm) =ay+ [a,;*Tgo, + az*Tflghll;([Zaggl?r(29o)inla9V7)k(g ?:)'”(290""51%)] + [a5*IN(290-Tg4m) l ' T H | . \ . i ' . . . nstruments when AVAPS reached its min. height
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The Advanced Microwave Precipitation Radiometer (AMPR) :. il - 2-l | ' | . ﬁ  Also temporal offset between AVAPS reaching min
was flown on NASA ER-2 aircrait during science flights WS (m st) =ay + [a,;*In(285-Tgyq,) + a,*IN(285-Tgygn) + 83" T10,° + 84 Teion® + 85" (Te1ov™ Teion)] + o T —T— oo _E' _ he|ght and when AMPR passed over that location
This poster summarizes advancements in geophysical [86*Tg10y + @7*Tg1on + 35" Tg10,° + a9*TI319h2 + 10" (Tg1ov™ Toion)] + [Q11*Tasry + @12 Taazn + 813" Tean” e P b - MR B B 2% 111l B R B«

. . +a, T + ;¥ (Tran® Trarp)] + @,:*(SST) JAENT I Y™ . H i 'R R il B BB EE _ _ , _ _
retrievals using AMPR data from OLYMPEX/RADEX 14 "B37h 15 A 'B37v. TB37h 16 i b N 0 I o T T — T " e dsae  mose mim  mhe Differences with Spatial Offset Differences with Temporal Offset

Calm ocean has low emissivity at microwave frequencies; Texny = Tp &t Xx-GHz frequency and h, v polarization; SST = a priori sea-surface temperature (K); i e B e ot O et et e et i e s o
wind creates foam — increases emissivity (wilheit and Chang 1980) a, = regression coefficients (function of AMPR Earth-incidence angle) — see figures below T e |1l o .- i
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qul’”d hydrometeors In atmosphere ge_nera”y yI6|d hlgher a, for CLW H-polarized AMPR T, (K) New Equation Results 1DVAR Results
brightness temperature (T,) due to their higher reflectance .5 3 6 ) | 0 e e e i, e — e B 22 5%

Effect of liquid hydrometeors depends highly on frequency — o 0 N v
Mie (1908) resonance increases with increasing frequency, as N : X megaes ceasesmepzes  cedfesnoyzes <o E13 December 2015: stronger convection; gust fronts observed in new WS Eq.
does absorption (e.g., due to water vapor) (wilheit and Chang 1980) T T - K - O ' ictiune o v ﬁ O VR L ERE 71 |-
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Distance between AMPR and AWAPS ot Min. Height

Retrieve cloud liquid water (CLW), water vapor (WV), and
10-m wind speed (WS) using multiple T,, (e.g., Spencer et al. 1994)

AMPR Scan Position

TTERETT OTTRETC RV N SR Gl | TR TR R S Y [ Overall MedAD — Spatial: Overall MedAD — Temporal:
AMPR System TR T 1 —— TN GO U WV: 2.10 mm WV: 1.80 mm

Four frequencies: 10.7, 19.35, 37.1, 85.5 GHz; orthogonal — - EEm e S Tmm
receivers for each channel = dual-polarization deconvolution Cloud Liquid Water (CLW) H-polarized AMPR T, (K) New Equation Results 1DVAR Results

20-km altitude; data sampled at 0.6 km cross-scan intervals

Summary & Future Work
Masked AMPR pixels where CLW >

0.01 kg m2 plotted these relatively Nev_v equations hz_alve_been developed and tested for
high CLW values (blue colorbar) retrieving cloud liquid water, water vapor, and

Plotted WS where CLW < 0.01 kg m2 10-m wind speed over the ocean using AMPR data
(red colorbar)

WS maxima fall outside of CLW _ _
maxima (i.e., are not an effect of rain New equations compared well with 1DVAR and were

impact on T, signal) able to detect finer-scale features (e.g., gust fronts)

Spatial offset from higher CLW values :
suggests presence of gust fronts Fairly strong agreement between new WV and WS

resulting from post-frontal convection equations compared to AVAPS In situ values

Hot and cold calibration targets = raw radiometer count to T,

Corrected for error caused
by receiver gain & offset
estimations, antenna
pattern, polarization mixing
geometry, and cross-

polarization fraction (Biswas

tewpggwess “eseggaeess etal 2017; Lang et al. 2019) Atmospheric Water Vapor (WV)
Source for Figures: Biswas et al. (2017
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Data & Methods o |
se  wwe  sen o wen  nbe | o Reductions In retrieval error, crosstalk error, and data
523,176 globally distributed atmos. profiles from Global Data Median Absolute Deviation (MedAD artifacts compared to past methods using AMPR data

Assimilation System (GDAS; ncep 2000) — get T, dataset, S N S s e s [ s S s Sy s S | £ osg

o) -1 Water Vapor (mm) " Cloud Liquid Water (mm) Surface Wind Speed (m s'1) e(® . E E . . . . .
randomly vary SST from 0 — 30°C and WS from 0 —20 m s . * Future work will include: analysis of additional cases
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Simulate AMPR-viewed T, data using RTM (veissner and Wentz 2D Histograms: New Egs. vs 1DVA from OLYMPEX/RADEX, testing the new equations

2012: Liebe et al. 1991: Rosenkranz 1993; Rosenkranz 1998); derive multiple- _ November December 23 Nov 24 Nov 10 Dee 13 Dec ' ' ' 2
linear regression equations for CLW, WV ar)md WS i 10-m Wind Speed over Ocean (WS) T ST— - : m othe.r.CIIr.nate regions (e.g.,.CAMP. I.EX data fr.om
J . T : the Philippines), and developing additional retrieval

Compare AMPR-calculated CLW, WV, and WS with GDAS equations (e.g., rainfall rate retrievals)
profiles; evaluate retrieval and crosstalk errors

Test new equations on four OLYMPEX/RADEX cases after
removing rain- or land-contaminated data and plane roll > 1°
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Compare new retrievals with one-dimensional variational S S A . I T ekt o
Inversion algorithm (1DVAR; buncan and Kummerow 2016) results,
provided by Colorado State University, for same AMPR Retrieval Errors Crosstalk Errors
dataset; examine median absolute deviation (MedAD)

WS Med. Abs. Dev. (m s

WV - 1DVAR (mm)
WV - 1DVAR (mm)

Overall MedAD values: Anthony Guillory, Eric Cantrell, Kurt Dietz, Dave Simmons,
and Karthik Srinivasan — project management and
CLW: 2.88 x 102 mm ' STiniv PTO) g

Compare WV and WS with Advanced Vertical Atmospheric _ o _ L O v ] b engineering support during OLYMPEX/RADEX
Profiling System (AVAPS; Hock and Young 2017) sondes; calculate Retrieval Root-Mean-Square Deviations: Retrieval MedAD values: : B o _ WV: 1.14 mm

WS only if data present below 500 or 150 m (uhihorn et al. 2007): CLW: 0.11 mm CLW: 2.26 x 102 mm WS: 1.82 m s1
W10 =0-8 - Woo, 500 WV:1.28 mm WV 0.22 mm Generally good agreement between

WS10=WSq 150 - [1.0314 — 4.071x 1073(2) + 2.465 x 1072 (22) - 5.445x 1078 (28)| WS: 1.11 m s WS: 0.55 m s 5 o ~ New Equations and 1DVAR;
’ LI T S E IR R e difterences in methods and masking Contact Information: Corey Amiot, ca0019@uah.edu
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