An Initial Comparison of NASA GPM Precipitation Products to NOAA Operational Products
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l. Introduction CASE 1 - Arizona Floods — September 8, 2014

, : : S Retrieval challenge — Monsoonal flow over arid region
NOAA/NESDIS generates several operational satellite derived precipitation products to serve SO AR (i
various components of the NWS who require low latency, high temporal and spatial resolution SIEGHEL L 2 (G14) SISO ALY SR (G S-NPPATMS (MIRS) S-NPPATMS (CICS-MD)

products for weather forecasting and warning, but also longer latency, global scale products for SPROF2014 20140608 085600
climate monitoring and prediction. eV | ‘o &Yy A |

In addition to orbital based precipitation “snap shots” (referred to as Level 2, L2 products) that
are derived from both low-earth orbiting (LEO) and geostationary-earth orbiting (GEO) satellites,
the L2 products are combined in numerous ways to generate “blended”, mapped products
(referred to as Level 3, L3).

The LEO products are primarily derived from passive microwave sensors, including AMSU/MHS,
SSMIS, AMSR-2, ATMS, and most recently, NASA’s Global Precipitation Measurement (GPM) GMI
(which was first placed into operation in February 2014). Additionally, GPM is utilizing all I

possible passive microwave sensors to form a “constellation” of precipitation measurements, NN DB D g S W O ey T e T memweney
employing an inter-calibration method along with a common retrieval package. NOAA scientists

are active participants on NASA’s GPM science team and have contributed to both the L2 and L3
GPM products. NOAA is also interested in using the GPM products to support its own
precipitation product line.
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The purpose of this poster is to examine the GPM era products, along with some NOAA
operational products, on a variety of precipitation systems over the U.S., and provide some
preliminary evaluation as to the performance of the products.
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ll. Methodology and Results N B B .
1. L2 satellite precipitation retrievals over land were co-located with closest NMQ radar 9 g ol 9
rainfall product in time and space. We inter-compared the following: g : <
+ NASA GPM — GMI (GPROF2014 — G14); AMSR-2 (GPROF2014) — Kummerow et al. (2015) N . . N
e NOAA JPSS/GCOM — AMSR-2 (GPROF2010 — G10) — Meyers et al. (2015) T e AR T A O anrme bty P OB 0 ey
 NOAA S-NPP/ATMS — MIRS (Boukabara et al., 2011), CICS Bayesian (prototype for GPM . CASE 2 _ Hurrlc:a.ne.Arthur_'luh.’ 3,2014 _
approach) (You et al., 2015) Retrieval challenge — Tropical Precipitation/”Warm” rain processes & tropical DSD
GPM GMI GCOM AMSR-2 (G14) GCOM AMSR-2 (G10) S-NPP ATMS (MIRS) S-NPP ATMS (CICS-MD)

2. Statistical parameters generated — correlation, bias, RMSE; PDF’s of rain over the storm
domain; FAR, POD and associated maps. Units in mm/hr.
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Case 1 — Record Rainfall in Phoenix, AZ, September 8, 2014. Residual moisture from Pacific
Ocean hurricanes, combined with summer monsoonal flow resulted in over 3” rainfall at

airport; broke 119 year 24-hour record. STATISTIC | GMI | AMSR2 | AMSR-2 | ATMS | ATMS
(G14) | (G10) (G14) | (MIRS) | (CICS)

36 36 36

36

34 34 34

34

e G10 outperforms G14 (compa re AI\/ISR-Z) BIAS -2.46 -0.27 -1.29 -0.29 -0.17 2 . 2 .
R 0.56 0.62 0.45 0.55 0.59
. . 30 30 30
e G14 has large negative bias RMSE >4 3.90 4.93 200 1.80 &
POD 0.49 0.58 0.50 0.56 0.75 S & N
F AR O 2 1 O 3 8 O O 9 O 1 O O 37 -82 -80 -78 -76 -74 -72 28 -89 .80 78 76 74 ) 28 -82 -80 78 76 74 72 -82 -80 -78 -76 -74 72 28 o a0 A A s -
Th e tWO ATM S a Igo rlt h m S a re CO m pa ra b I e 0.25 0.5 1.0 2.0 4.0 8.0 160 320 0.25 0.5 1.0 2.0 4.0 8.0 16.0 320 0.25 0.5 1.0 2.0 4.0 8.0 16.0 320 025 0.5 1.0 20 4.0 8.0 16.0 320 HEE BT 4 2
Rain Rate (mm hf1) Rain Rate (mm hl;1) Rain Rate (mm hf1) Rain Rate (mm hi') 0.25 05 1.0 20 40 8.0 16.0 320

Rain Rate (mm hr'1)

Case 2 — Hurricane Arthur, US East Coast, July 3-4, 2014. Arthur became the earliest known
hurricane to make landfall in NC; landfall at 03:15 UTC July 4, 100 mph winds, 972 mb.
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Case 3 — Midwest Convective Complex — June 12, 2014. Produced widespread, damaging . N

storms, including large hail and tornadoes STATISTIC | O | aMSRe | AMSRD [ oarms 1 arms 5o 5 o 5 - 5> /

(G14) (G10) (G14) WIES) (CICS) £ oo £ co¢ £ 2 s g |

e G14 and G10 comparable BIAS 10.33 0.93 0.72 2.68 1.97
R 0.50 0.60 0.61 0.68 0.75 g ]

° CICS Slightly OUtperformS MiRS RMSE 219 422 445 232 415 8;25 025 05 10 20 40 80 160 320 640 0125 095 06 10 20 40 80 160 320 640 0126 025 06 10 20 40 80 160 920 640 8:25 025 05 10 20 40 80 160 320 640 0125 025 05 10 20 40 80 160 330 640
POD 0.77 0.74 0.72 0.81 0.78 - | - Rain Rate (mm hr') | - | - | - Rain Rate (mm hr'"). | | - - - - Rain Rate (mm hr') | - - ' ' | Rain Rate (mm hr''). | | | - - | Rain Rate (mm hr') | | |
FAR 0.22 0.07 0.06 0.05 0.05 o o

* ATMS outperforms AMSR-2 CASE 3—- Midwest Convective Complex —June 12, 2014

Retrieval challenge — Deep Convection with Hail
11N Summary and Future Work GPM GMI GCOM AMSR-2 (G14) GCOM AMSR-2 (G10) S-NPP ATMS (MIRS) S-NPP ATMS (CICS-MD)

Three different types of weather systems over the U.S. were examined to make some initial
assessment into the performance of GPM-era algorithms (G14, CICS) as compared to NOAA

operational products from GCOM (G10) and S-NPP (ATMS). As expected, the different
approaches perform differently under the different surface and synoptic conditions.

We will continue to evaluate the various products as we begin to integrate the GPM products
into NOAA operations, as well as continue our collaborations with NASA to improve the GPM
algorithms.
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