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’L.

s/

e v~

N * :
) i
vx\ /1 /;’ﬁz % y

B il
e
LAY 2

WA
iy /;,o**-’fﬁ// =

-
- /
-
-

e

o o A

P

Walter A. Petersen

Earth Sciences Office, ZP-11
NASA Marshall Space Flight Center

walt.petersen@nasa.gov

AGU Fall Meeting, December 14-18, 2015



GPN) Framework

Premise: Ground and satelllte estimates should converge

~ IFloods 2013 Precipitation regime
6-Week Rain profiles and types,
Totals atmospheric and land-
surface environment
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GV Program
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GPM Core L1 Science Requirements

* DPR: quantify rain rates between 0.22 and 110 mm hr-1, 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 Dm to within +/- 0.5 mm.

* At 50 km resolution, instantaneous rain rate estimate with bias and random error <50%
at 1 mm hr-1 and < 25% at 10 mm hr-1, relative to calibrated GV




Instantaneous Rain Rate: Product Consistency Checks (V3)
http://gpm-gv.gsfc.nasa.gov/

MRMS (Q3) and GPM: 03/14 to 06/2015 : 0.5° grid; Liquid only; RR Threshold > 0.2 mm/hr;

Mean MRMS Ramnrate [mmvh) (0.5°, 032014 - 06/2015) Mean MRMS Rainrate [mmvh) (0.5°, 032014 - 06/2015)
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* Matching GPROF values are biased slightly lower relative to DPR, CMB and MRMS Products.
CMB NS, DPR, MRMS similar- CMB NS a bit higher in mean.

* Level 1 Requirements: Mean relative error generally falls within requirements; RMSE......




Minimal/no rain rate thresholds, footprint scales, and “reference” MRMS

April 2015 (J. Tan) July-August 2015 (P. Kierstetter)
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GPROF lower rain rate thresholding approach and regimes

GPM-era POP variable
2(HC - FM)

HSS = ———
F +M*+2HC+(F+M)(H+C)

Partition by land-surface types and beam filling

Positive Reference % vs Probability of Precipitation
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VN Radar Architecture
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DPR + Select network and other research polarimetric radar 3-D geo-reference database
Profile Z.-comparisons, DSD comparisons in liquid, Hydrometeor ID

Stratiform precip, ice above melting level: General agreement with DPR (within +/-2dB)

V3 88D tendency to be a little “cool” relative to DPR; looks to be a slight “warming” in V4

Page 6




Gp» How is DPR performance in Convective Precip- especially at low levels?  na<a

- Convective comparison in liquid/low-levels (Ku—aquusted) |
VN Radar Architecture =

DPR ray centetline
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CR—-DPR bias chonge (dBZ) from V3 to V4
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General tendency for convective 2ADPR Z,, to be reduced at low levels in V3 relative to GR
Situation for Z,, seems to be improved (in the mean) in preliminary V4 analysis

-Need to break this down a bit more by Ku PIA algorithms (e.g., NS, MS...)



MEASUREMENT

PRECIPITATION

GLOBAL

,{E,/sz gggsfsmmhmﬂon of Convective Impactsion DPR Products @
DPR and NPOL 9/7/2014: Impacts of 3-D spatial variability and column processes?
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Max = 48.2 dBZ, Mean Bright Band = 4.0 km

15 b




—"w-‘”-—“‘“”:“;,":‘a’”'&"&-—-
% _DPRNS | v3ys V4 DPR/CMB
........... ?\f? ........ ........ Rain RateS

wmarsudm linm/h" Vo4
125 n,o

2BCMB Ng 2014-09-07 01:03:53 UTC

NearSurface {mmlh" Vo4
. 125 1”’

7580 [ se0 /-7 520 7500




DPR/2ADPR/NS Dm, mm

Associated DSD and changes?

V4 2ADPR vs. NPOL DSD
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Task: Need to isolate/partition parameters in and between the algorithm version
implementation(s) that are responsible for collective changes- more digging

required...................
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Snow- We CAN “detect” it! Ny

" . Winter storm with mix of
i . liquid, freezing, frozen
~ precipitation

Qg

GPROF and D3R
... delineate snow and

But not always uniformly-

Can we adequately and
routinely capture physical
variability?

How well can we estimate
SWER (threshold?)




o

..... GCPEX Intra event Z- S variability - good SWER
rp _ _

-~y
e TV
i

U.S/, Canada Snow §tudy Sites ' 'f ?’J“ =

) . f\ & 1 — 3 | ¢ _‘:v 3 .
! : “ 7 , | ™
" ) \"-/ ¥ A0 fpm 2120 S5 pl Sem P | l iy " _ el
#Hurncane Ridge PIP ” : ol 'YYII ot o HAETT ) | B
: 5 il ‘
£ s EC MO Al P4
44 ‘;Z C Mount Pearl PIP 'YYYT ! | ] |
Marquene PIR (U. Wisc) U, LR LA S L L AL BN T

tLLARtPIP . SRABEAg A 3
5 e Period 1:

N(D)= 44/39xp[ 1.19D)
Z =178 SWER!

Period 2:

N(D) = 661 exp(-1.23D)
Z =235 SWER!74

Shfpem NI20L W22 pl Som ey

--,i_.;gwrr PIP . B

Finland Study Site

EMI'Hyytiala PIP (SNEX) ,:&,
‘V»f’n.

PRECIPITATION MEASUREMENT

= i: o i 3
. = } . e LPVEX (Finland)
- - — Z-SWE low/high
- § . . 3 E s . - ;-------?-reglme use:'d
e g ~— S = ﬁ‘

T UT )



| Integrated Validation: IIMERGE Improves on 3B42 NASA

IMERG and 3B42 “Final” Products
Space-time correlation trends demonstrate improved GPM Product
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‘Bridging L2-13: GV, MRMS, J\/J Jd_ev—»J JJ

accumulation = 1 hr
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7/16/2015 Convective System:

~ 60 mm in one hour; Propagation of 2AGPROF SSMI/S estimation error into IMERG Final
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NASA GPM OLYMPEX Field Campaign

Olympic Mountains Experiment
No v 10, 2015 - Jan 15, 2016

B WSR88D

Science Goals: m eouose
@ Physical Val. (rain, mixed, snow) in cold-season o =

O SNOTEL 1400

frontal precipitation in ocean to orographic ¢ Qullaye

rawinsonde

gradient S w0
@ Level- IV product experimentation t”c:“:;?wok
@ Testing of hydrologic applications J ot o
€ ACE/RADEX Radar instrument and cloud physics 1 > .

Instrumentation: o

Citation

@ Surface: Rain gauge networks on Quinault and O BYNIPES L
Chehalis, SNOTEL, Snow cameras, Disdrometers, 125°W 194 123

Pluvios, PIPs

@ Soundings: AVAPS (DC-8) and Ground-based

€ Radars: NPOL, D3R, EC-X, DOW, KLGX(88D)

@ Aircraft: DC-8, Citation, ER-2 (ACE/RADEX): CoSMIR,
AMPR , W, Ka, Ku , X-band radars, CPL, AirMSPI

@ Airborne Snow Observatory flights planned
Status:

@ |n progress with unprecedented airborne and ground-
based radar sampling of frontal system precipitation




Olympex snow estimates and airborne snow observatory domain

SWE (threshold = 10 mm) Cumulative Precipitation since Nov 1
2015-12-06 2015-12-06
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Olympex Chehalis River hydrologic observations and Nov. 2015 discharge
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OLYMPEX Conducts first ever 3-aircraft stack (DC-8, ER-2, UND Citation) directly
under the GPM Core satellite track within ground-based polarimetric radar coverage

12/3/2015: A complex orographically-enhanced heavy precipitation event over the Olympic Mountains

Env. Canada
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Summary

* Post-launch first cut: GMI and DPR are
performing well.

* Expect improvements with V4 in 2016

* Level | Requirements assessment

: S.Korea: OPE, Radar Data e g ™
— 1 x 1 k' hourly gauge Ve 0

adjusted radar QPE

o 0 7 0

* “Drill down” in Direct GV ave " 3eam | enc
EUMETSAT HSAF: Establishe: o
drect and integrated htwe-—l y ﬁi "

- product valdation activity

— Regimes (international!)

C-SPICE and Finland SNEX
Sites: Intensive snow cbs sttes
nclude GPM GV instruments

— Bridge Level lI-lll error propagation
—Snow (SWER), mixed and light rain

* Field and Tier-1 datasets to focus on column
behavior, e.g., correlation structure, NUBF,
complex mixed phase, light rain measurement

* Complete OLYMPEX campaign 2015/16
* Regime field campaign dataset analyses [“Build the column” ]

* Integrated GV: Hydrologic analysis/application of GV and GPM datasets
in existing and emerging tools/models (e.g., GFMS, NUWRF DA)



