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1. Objectives/Motivation 2. Measurement Setup
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* This work examines a rare occurrence of an overpass of the NASA Global Precipitation u-Band Reflectivity GPM OV?rPaSS 09/29 (.)503 UTC KuPR : th
- g : 10 | Reflectivity (Attenuation-Corrected) occurred on September 29",
Measurement (GPM) Mission Dual-Frequency Precipitation Radar (DPR) [1] matched with a | | 2022. At the same time a
ground-based mobile polarimetric radar (RaXPol) [2] sampling in the outer stratiform region of 3 | ' f
_ , | I G N . o o) V| [ rare occurrence of a
landfalling Hurricane lan (2022). I \ T o T T 1t
« The GPM-DPR is a dual-frequency precipitation radar onboard NASA's low earth orbiting GPM Core Es a5 of the spaceborne GPM-
Observatory satellite that is composed of a Ku-Band and a Ka-Band radar with matched 5 km horizontal g i - DPR and the ground-based ¢
footprints at nadir and a vertical sampling resolution of 250 m. The dual-frequency allows for an improved = | 30 g RaXPol radar was captured
estimate of satellite-radar precipitation rate and columnar particle size distributions, but it suffers from ! - * The freezing level for a '
a satellite blind-zone and attenuation effects near the surface. A ground-based mobile radar, like OU’s 2R o ':' 5B 2 15 sounding taken at 1200 UTC
RaXPol, can fill these gaps when deployed in a storm offering insight on precipitation (1) close to the , =N | | N\ : s at TBW [5] is near 4.8 km
surface, (2) at a high spatial resolution, (3) over temporal context. PO S O 84°W 82°W T 0w ' '
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« RaXPol is a mobile X-band polarimetric radar that can complete a 10-elevation-step volume scan in N RaXPol Differential Reflectivity RaXPol Specific Differential Phase
about 20 s and for the current measurement has a radar resolution volume spacing of 30 m with a 10 , RaXPol Reflectivity 0 - 10 !
1° angular resolution which allows for high resolution insight within the DPR blind zone (approximately | :
from the surface to 2 km in altitude) 8 | -
« Drop size parameters of normalized intercept parameter (Nw) and mean drop diameter (Dm) can be = - |
estimated with accuracy for the DPR using a dual-frequency estimation technique [3] and methods 3 so_ o < ! g
utilizing a combination of polarimetric variables reflectivity (Z), differential reflectivity (Zdr), and specific 8 sE 2 =3 ' g
differential phase (Kdp) have been evaluated as a more accurate way of estimating Nw and Dm for a = < < :
ground-based X-band radar for tropical convective systems [4] (biases may exist since this study looks at |
the outer stratiform region of hurricain lan).
« Changes in estimated number concentration and drop diameter lead to insights about processes ol QST 0 'Y
occurring within the blind Zone. -50 Distance from Radar (km) 50 -50 Dlstance from Radar (km) 50
3. Matched Spaceborne Ku and Ground- 4. Liquid phase processes
5 ; GPM Overpass 09/29 0503 UTC Dm AItitude Deriv‘ative 5 GPM Overpass 09/29 0503 UTC NO - Altitudegerivative
» Estimation algorithms 5 T =2 - 2O JENNT 5 3 T : .
9 Odeg B R l‘ ;’ g 0 degfs ; ?( e N . Altitude derivatives of Nw and Dm
5 GPM Overpass 09/20 0503 UTC logso(Nu) 5 GPM Overpass 09/29 0503 UTC Dy S0 were used to calculate g — | R .
0° CEE= — = =B = = - 0° Cb = = = = -3 K 1 . | ‘ I ' L provide insight into processes
isotherm N isotherm | the number ® % T | 9 ' . ] .
! i 25 . " . occurring in the liquid phase
) : 5 ) ' " concentration (Ny) g A - = . £ because they indicate how drop sizes
| I . the mean drop diameter Tt AV " g’ ! s e
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14 CE 4z £ 3 - (Dm) for the space- o p . ‘ g 8 7 :
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. The RaXPol algorithm Dm decreasing Dm decreasing
relies on polarimetric Size sorting
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. | NG I} . 2430 values is larger for | 04 o ' 12 5 ¢ Collision- Collision-
o) E 3 | 4.0 E £s3 1 | 2.405 € 3 | 02 =2 3 0.6 % o coalescence
a = | 57 B : | - RaXPol than for the < : wE 3 00 # and d coalescence
>¢<U E = =TI A% i\-I 1513 05 305 £ 2= = 1l TT1~ -2355H DPR Ep ) I 028 2 2m = — = — = an rop-
14 < \ ) 258 < 1 .. * Therange of Dm = 0 s < 123 breakup balance R |
1 1 . 1 { :/// e derived values is larger . " /’ - : e *Nw increasing, D AL
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5. Process Rates and the impact of instrument 6. Conclusions
Sam pl In g re SOI L t on « Radar measurements in the liquid phase were considered above and within
DPR Above Blind Zone ~ DPRnBlind Zone “RaXPol Above Blind Zone _ RaXPol In Blind Zone the DPR blind zone of a the outer-stratiform region of a tropical cyclone with
08 [ e corting 08 Drop Breakug] Size sorting | ... _ o o weak embedded convection, Hurricane lan (2022). The DPR blind zone extends
P up d 4 and @) 4> 1.75 . . . . .
an _ Evaporation c o : from the surface to 2 km in altitude. Changes with altitude of estimated Nw and
Evaporation 1.50 @) % ) S . . .
) . = S . , 150 Dm were performed on matched DPR and RaXPol profiles to identify process
14 5'c = : Y P yp
o = = 14 % oy = . signatures, indicating:
- E s 5 = L ] L B B3 QL E 552 § | | £ « RaXPol and DPR consistently show signatures of drop breakup and
E s — T "B : £ g % : Z ¥ o ' collision-coalescence processes.
O & . E N . S %S : 20 E o e « RaXPol detects more signatures of size sorting above the blind zone
© -l coalescence | . - o o e | T K e © L Hos than DPR especially at higher altitudes (> 4 km).
Z?:aﬂfl’op | conision- | B | and drop- Colision- | |+ x 25 L - From RaXPol observations, process signatures are similar above and within
- reaku -— 0.25 . ek e o - ]
|balance | coalescence | | v balance coalescence | s the blind zone. It indicates that missing DPR data within the blind zone
% o8 dlog(Nw)/dh 08 R Y: dlog(Nw)/dh 0.8 04 - dogiwydh 40 40 dog(Nw)ydh 40 could be estimated via translation of process information from the DPR
[log10(m*-3 mmA-1)] [log10(m”-3 mm*-1)] ' 4 AN ' S0 A ' .
[log10(m”-3 mm*-1)] [log10(m”-3 mm*-1)] above the blind zone. ‘ .
.
. :  RaXPol Dm changes with altitude display lower magnitudes than DPR, while
RaXPol Above Blind Zone RaXPol In Blind Zone RaXPol Above Blind Zone .4 . RaxPolIn Blind Zone J . > dispray mag . !
- A 02 N c 04 - RaXPol log(Nw) changes with altitude display higher magnitudes than DPR. It
0.2 Size sorting Drop Breakup] Size sorting o) is . . ’ . g
—_ .. Drop Breakup | and 45 and = 175 suggests that different instrument retrievals may imply different process
n? Evaporation ‘ Evaporation % rates for the same collocated observation. Such differences could be caused '
~ =0 0o T2 g € * £ | by the radar differences in operating frequencies, viewing angles, and PSD )
e < - % e 0O E B E 1252 parameter retrievals algorithms.
E —— - 7 E- — || ¢ © c:'< = 5 K = g, oo - The implications of this work are applicable for:
g . = fEJ M ¥ < & c E = £ < - Ground validation of satellite precipitation estimates
S e | 2 | collision- Sl S é © © " - This case study indicates a potential technique for blind-zone gap-filling
ollsion- . . - - . .
coalescence |- . coalescence 0.50 . 050  Numerical weather prediction modeling with process rates at various
..| and drop- Collision- | ..| and drop- Collision- scales
breakup coalescence breakup § coalescence 0.25 025 . . . .
o,  balance ¥ o 02 Dalance 0g O 04 . 04 L  The rates of processes vary with sampling resolution. Decreasing the
08 dlog(Nw)/dh 0.8 dlog(Nw)/dh 40  dlog(Nw)/dh 4.0 -4.0 dlog(Nw)/dh 4.0 . :
[Iog10?r?1("-f\3N2nm"-1)] log10(m*-3 mmA-1)] 0g10(mA-3 mmA-1)] log10(mA-3 mmA-1)] RaXPoI resolution to match the DPR resolution reduces the range of
visible process rates.
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