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Leaving off from 2016/17.....
GPM “Core” Satellite Science Requirements
(Termed “Level -1” or “L1”)

*DPR: quantify rain rates between 0.22 and 110 mm hr-1 and demonstrate the
detection of snowfall at an effective resolution of 5 km.

* GMI: quantify rain rates between 0.22 and 60 mm hr-1 and demonstrate the
detection of snowfall at an effective resolution of 15 km.

* Core observatory radar estimation of the Drop Size Distribution (DSD)- specifically,
D, to within +/- 0.5 mm. [note- no N, requirement]

* Core observatory instantaneous rain rate estimates at a resolution of 50 km with
bias and random error < 50% at 1 mm hr'and < 25% at 10 mm hr?, relative to GV




Rain: General Behavior for L1 (50 x 50 km)

CONUS Mar 14 — July 16: GV MRMS vs. Combined MS, and GMI GPROF V4 and V5

(Liquid only, RQI > 0.9; GMI-GPROF- Conditioned on 0.2 mm/hr threshold at FOV)
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« Marked improvement in Combined Algorithm from V4 to V5; L1 Requirement is met!
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» V5 Radar-based products (both DPR and CMB) in good agreement with MRMS; GPROF V5 in "MCS alley" still a

little high, but bias and RE not necessarily uniform by region or rain rate.



@/ What about differing regimes? E. U.S. to W. Europe
Carefully-selected gauge-corrected radar (NIMROD, MRMS) estimates at 15 km scale

W. Europe (NIMROD) E. U.S. (MRMS)
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Need to continue to expand larger scale “reference” comparisons in other regions of the globe

Kidd et al., 2017, QJRMS



HSAF/Italy: DPR NS Comparisons and Sensitivity to GV data Conditioning
Quality-controlled Italy Radar-Gauge Network Data (HSAF 1x1 km grid every 10 minutes)

We need more diverse regional/global GV-satellite
data comparisons- but the comparisons must

% . consider quality metric(s) of GV data..........
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L1 Requirement DSD: Continental Scale VN-GPM Comparisons
DPRMS V4, V5D _ vs. GV Radar D,

. .
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Science requirement: V4 and V5 meet requirement (but more positive bias in V5)
* Core observatory radar estimation of the Drop Size Distribution (DSD)- specifically,
e |In stratiform precipitation, V5 DPR is aboub"‘Otg Wﬁhmgp/erot@aﬂ”gv (=~0.2 dB cold bias in ZDR), but..............

* 2ADPR Convective D, bias in V5 increases non- uniformly, secondary mode in convective D, at 3 mm(?)
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Closer look at V5 DPR MS: Convective N,, vs. D, against GV
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Impacts of Increasingly Positive D _ Bias in Convective Rain

Marked low bias against GV rain rates when DPR-Identified large drop regimes occur
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Only 10-20% of total sample, impacts one arm of the much larger DPR-GV comparison
scatter......but there nonetheless



@ DPR and GV in Disdrometer Space D, and N,

C/S Separation line

(e.g., Bringi et al., 2009; V5 Stratiform V5 Convective
Thurai et al. 2015; N logN,-Dy Conceptual Model . logN,.-D, Conceptual Model
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* V5 MS fits GV sample space (Assuming D,, = D,) physical behavior qualitatively.....though, overlap between C/S
existS............. sensitivity to how C/S is partitioned

Also see Dolan et al., 2017, JAS (submitted)
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Combined Algorithm: MS Swath with GV (DSD, Rain, Z...)

N, vs. f(D,,,Z) trend (slope) is different
from GV and DPR for approximately the
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@ Improving Snow Water Equivalent (SWE) Rate estimates for
a "Reference" MRMS L2 and L3 SWE dataset

Probabilistic SWE using Radar Observations and Ground Stations
Verifying GV-MRMS Probabilistic

QPE in L2 (instantaneous) and L3 (30
minute accumulation) Products
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Kirstetter, P.E., J.J. Gourley, Y. Hong, J. Zhang, S. Moazamigoodarzi, C. Langston, A. Arthur, 2015: Probabilistic Precipitation
Rate Estimates with Ground-based Radar Networks. Water Resources Research, 51, 1422—-1442. doi:10.1002/2014WR015672



@ Snow Water Equivalent Rates: GMI-GV: Hyytiala Finland Site
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V5 GPROF snowfall improved bias relative to V4 over Finland GV site.

Gridded datasets from Finland overpass subset available: Cf. GPM GV Website

I von Lerber et al. 2017, JAMC, submitted




Partner: Marquette, MI NWS
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ICE-POP: International Collaborative Experiment — PyeongChang Olympics-Paralympics 2018

*KMA-lead, WMO-sponsored winter precipitation research/forecast demonstration project (Jan-Mar. 2018)
*Main Objective: Improve understanding and prediction of orographic falling snow

NASA Objective(s): Collaborate with interagency/international partners to:

* Evaluate and Improve GPM estimates of orographic snow
* Test and improve NWP, cloud model orographic snow physics

NASA Contributions:
* Serve/test new satellite products in decision support environment

* Instruments- D3R, MRRs, PIPS, Pluvios, Parsivels
; R §, * SPORT GPM products (including NRT surface

| B SH/LH fluxes)
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Orographic Seasonal Precipitation: Verifying Multi-Sat. Estimates

Create a "best" estimate: Combine OLYMPEX [gauges], regional gauges,
SNOTEL, MRMS, MRMS-MM and constrain with ASO and VIC model

Compare to IMERG, GSMAP
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@ OLYMPEX Orographic Precipitation Challenges

Pre-Frontal/Warm-Sector mix Warm-SectorAR and Prefrontal
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@ OLYMPEX Orographic Precipitation Process
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@ OLYMPEX Orographic Field Campaign Challenges: Profiles
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IMERG in Hurricane Harvey

MRMS IMERG-L

start time: 2017 08 25 000000

end time: 2017 09 01 000000

total duration: 168.0 h

minimum RQI: 100

accum. IMERG when MRMS missing: False
colorbar scales with values: True

rain accum.
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Why the error
pattern in IMERG?

MRBMS precipitationCal IRprecipitation

IR- universally low
PMW (HQprecip)- low
at coast (area-1), high
inland (area-2)
Combination drives
error pattern



Summary

Level 1 requirements satisfied using select CONUS data.....however, exploration of high quality data from
other locations is also needed- where do/don't things work (and why)?

Extended mission and slower cadence to algorithm version updates permits more GV field and supporting
dataset analysis with anticipated impact to algorithms

Themes for extended mission:

Globally-diverse, but carefully considered, reference precipitation datasets

GV field data and analysis of profile physics for algorithms

Improved snow water equivalent estimation (ground and aloft)- datasets for algorithm benchmarks
Orographic precipitation- benchmark datasets, processes relevant to satellite algorithms

IMERG validation- broaden effort, establish a suite of core statistics/approaches for routine and timely
monitoring



v ® Thanks!
- Mc Joyage of the CSU-SEAPOL.Radar to

" NASA SPUR! Campalgn (S. Rutledge et al.)
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