Surface Characterization for AMSR2 Precipitation EDR

Global Change Observation Mission 1st-Water

. e CCOM-WI )
Patrick Meyers!, R: Ferraro? |

Gooperative nsiue forg (1 ESS IC, U n/ \'/é.rlsli ty of Maryland, College Park, MD. (2 Center for Satellite Applications and Reseq re h/ NESDIS, N OAA/ College Park, MD. Q =/

UNIVERSITY OF MARYLA

l. Introduction _ it
I1l. Reaffirming the limitations of empirical screening procedures V. CICS-MD Swath Validation System

Validation efforts are underway to characterize and validate global rainfall AMSR2 & MRMS Precipitation Rate — 20150627—1758UTC
Zal\l/f:;aztions 1;rorr|1 thedAde?rr]]CEJd Microwzve Scannigg ﬁadi?.mEtAer 2 (AI\(/IJSAi?) GPROF2010 Precipitation Rate GPROF2010V2 Precipitation Rate MRMS Precipitation Rate GPROF2010V2 AMSR2 MAMS {OUNSSL) MG EFiC AOrea medt
wads aeploye Y the Japanese Aerospace cxplioration Agency e . T i Si20 !_:“_.‘_‘;!_2:; 80 S SUD IR i N e ey g 100,95 90 _85-80 75 70 _65 -60 _55 2100_95 -90_85 6075 -70__65 60 _35 100295 -90 -85 6075 -70 165 60 55
board the Global Chanse Obcervation Miccion — Water 1 (GEOMAWA) in 2) VIR Gl FTE i . FiG. 3 — Precipitation rates for (a.) GPROF2010,
aboard the Global Change Observation Missio ater 1 (C 1) A ls (b.) GPROF2010V2, and (c.) the MRMS radar
May 2012 as part of the JPSS program. The Goddard Profiling Algorithm o | product on 16 NOV 2014. GPROF2010V2
2010 (GPROF2010V2) was updated for global rainfall retrievals. L L automatically flags areas where snow is present
- ' S W sl gl R VN in 75% of days in the IMS snow record for the

given month (solid red line) and only uses snow
S screening procedures [FiG. 2 (c.) & (e.)] where

~110 —100 : ' : 120 =110 —100 ~50 : =70 ~100 ~50

—120

GPROF2010 & MRMS Agreement GPROF2010V2 & MRMS Agreement Daily IMS Snow Extent snow is observed in 5% of the IMS record T ?5 mﬁ. i v et
120 -110 -100 -90 -80 =70 -120 -110 -100  -90 -80 -70 < -110 100 -90 -80 -70 =60 . |
- VY B, ~_ 5 N (dashed red line). Agreement maps show (d.) 7 e SR R
" i : T 05 1.0 2.0 4.0 8.0 16 32 64 BMimaEmy  Imfgreement
18 1 GPROF2010 misses more areas of precipitation, Rain Rate (mm/hr
7 relative to (e.) GPROF2010V2. The observed IMS
S J e . 207 d 0.4 ’ ' erence Statistic
[, | ) snow extent (f.) shows precipitation is still able to : | GPRICVZ Referenc E-f;_‘_‘_gz__f
o e Ly G LR . - T ] | RMSD : .51 mm/hr
------- 'e be identified over snow surfaces. g o r ot 0.31
— e g E L lg 5 0 FAR : 27.8%
© 5
FiG. 1 — Example of Day-1 AMSR2 EDRs. Precipitation and cloud liquid water I : S z ] <
=120 =110 =100 = —80 =70 :
are overlaid on total precipitable water. Sea surface temperature and ocean
0 0.0

wind speed are also produced. Day-2 products include snow water 0 5 10 15 20 05 10 20 40 80 16 32 64
] ] ] ] ] GPROF2010V2 (mmvhr) Rain Rate (mmvhr)
equivalent, sea ice concentration, and soil moisture.

FiG. 4 — The screening procedures identify (a.) semi-arid

” G PRO F2010V2 SC reen|ng Procedures and (c.) cold surfaces, using the screening in FiG. 2 (e.ii) Semi-Arid Screen Frequency Rain Frequency when Scattering Observed AMSR2 & MRMS Precipitation Rate — 20150627-1758UTC
‘ N : : — 0 ==l S0% — 0 = — GPROF2014 AMSR2 MRMS (OU/NSSL) MRMS / GPROF Agreement
£ . < . . . . . Gnd (C'”)/ respecuve,y' In some cases, the Scatte”ng a.) s : \SE ’ b) R iR Rﬁ —100-95 -90 -85 B0 —75 -70 —65 -60 55 -100-95 90 -85 —80 —75 -70 —65 -60 —55 ~100-95 —90 -85 B0 —75 -70 -65 —60 -55
ldentification of precipitation is achieved through a series of screening . . . i . . O e g T - TN | R ey W -7 —— ey ——
. . indices (FiG. 2 a.) indicate rain is possible and rain is Nt - 5 o o 8 ! %
procedures intended to classify land surfaces. Snow, frozen or wet ground, . e ' 60% & =5 Y 5
. . . . observed by ground radar, but the pixel is incorrectly . g o ‘ 3
and semi-arid surfaces can have rain-like radiometric signatures, and are . . . i P s R
" . . flagged. For instance, (d.) precipitation is often observed S 2 B -
classified using the system below. Note: GPROF2014 determines the . . . 140% & > 8
. . . when the flag for uniform cold surfaces is triggered in the I : . .=
presence of rain through a fully parametric retrieval. southeastern Uit E S ol T g 3 B
N\ - | 20%§ ------ 3 410% g
GPROF2010 Land Screening Routine N —_———— e e T Pl . ]
(T89H > 257) & (T24V < 269) |  Flag Coast/Water Spatial Variability of T89 Screen Frequency Rain Frequency when Scattering Observed T T = MRMS Domain  m AMSR2 Only
|} E" 130 Z120 110 100 -90 -80 70__ -60 . __-130 120 110 1 -%0 -80 -70__ ) 0.5 1.0 20 4.0 8.0 16 30 64 m MRMS Only m Agreement
(T24V < 269) 2 c)| Wi | ) | P L AR o Ran Fate (mm/)
@
‘l( E s . : ’ i eo%g’a e '5 20 TT H o 0.4 Reference Statistics
(T24V < 262) & ¢ o’ il 54 A g 5 sl r s RS> © 6.7 mm/nr
(T24V < (163 + 0.5-T89H)) l el Ol Oy ¢ 0 z > o | Sith
) NG | P e Y 2= 140% & 2 E 10 8 4, FAR : 15.8%
= : | & - ' T §, 20% € S ¥ g
[P19 > 20] OR [(P19 >10) & . . £ : . : Hre L ._ z 3 S " o
> D t/S -arid = LA ot TN .o & S
(P19 > (70 - 0.25-T89H))] esert/Semi-ari 5 N T Y 2% § 102 . o
i E ol v LIS 0 5 10 15 20 05 1.0 20 40 80 16 32 64
: ; , : ._ , R ) : _, : __ _ s ) GPROF2014 (mm/hr) Rain Rate (mmvhr)
(089 < 30) ” (T24V > 262) > (I)AmbigUOUS Cold Sfc =120 170 =700 "50 fh‘-‘:ﬁh\ 50 ] 0% =120 170 =700 50 =30 =50 0%
: B f * , , ‘ FiG. 6 — Routine monitoring of GPROF2010V2 (top) and GPROF2014 (bottom)
(089‘< 20) g AT SRV AT CH— =8 0 9 &0 e ZW 680 &0 for AMSR2 is conducted as part of CICS-MD’s IPWG validation system.
) ! > ““)Ambiguous Cold Sfc b) No Precip / Surface Snow Present Precipitation Present C) Stratiform Scattering Index vs. Observed Rain Rate ;nSta'X;Z’Z\ZEL;S {aln rates measured by AMSRZ are Compared to near real
_ e y L — —— T —T——T——T— T : g4frmmTITIGET————T T T T [ T T T T T ime atd.
[P19 > 20] OR [(P19 >10) & = — |
(P19 > (70 — 0.25-T89H))] > Desert/Semi-arid - - - - - &
' 280 | 280 : - - F : :
B0 | 80_ __ Rain Unlikely_ | =50 _ E s V. FUtU re DI FECtIOnS
Land Precipitation Algorithm rein Fossibee | E{E_D
(T24V - T89V) < 8] OR . . % 40| 240l 1oaol § <o GPROF.2014 IS be.mg considered to replace GP.ROF2010V2 as NOAA/STAR S
T89H > 270 > Rain Unlikely =L L I 2 . operational algorithm for AMSR2 as the algorithm matures and stabilizes.
I | .7 | [ | s As part of NOAA’s contribution to the GPM program, regionalized
Empirical Rain Retrieval . . . . [ . . precipitation algorithms for the GPM constellation will be .developec.l to
=y 12000 12007 ‘_ oo gy : support National Weather Service regions outside of the continental United
| . | Snow Possible/Snow Unlikely . | . 5//\ 3 States. These regions have unique climates and surface properties, and are
@) ] [e)] [ ] (@] [e T . . .
240 280 320 240 280 320 240 280 320 | not always well-characterized by global algorithms. In particular, coastal
To4V To4V To4V Scattering Index [T24V - T89V] (K)

regions will be studied to reduce the frequency of erroneous precipitation
FiG. 5 — (a.) Average value of scattering indices (FiG. 2 a.) separated by ascending (day) and descending (night) orbits. Nighttime AMSRZ2 retrievals are degraded by retrievals

patchy precipitation features as a result of cold T89H values. (b.) Frequency of T24V and T89H for different rain and surface snow conditions and the corresponding
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resolve light precipitation by exclusively using the scattering index. Climate and Satellites-CICS) at the University of Maryland/ESSIC.

FiG. 2 — Flowchart of GPROF2010V2 surface screening for AMSR2. Scenes
where snow is observed for 75% of days in the IMS climatology are
automatically flagged. Deserts are also flagged because the algorithm
shows low skill separating rain from background noise. Similar screen types
are grouped and color-coded.
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