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PMM history in Korea

> KMA/NASA GPM/PMM joint research (no-cost proposal)

— "Algonthm Development, Calibration/Validation, Scientific Research”
—  Approved August 2009
— (Collaborating efforts to contnbute GPM ground validation
* Providing Real-time adjusted Radar-AWS rainrate (RAR) data for 11 KMA radar sites
» Korean QPE data 1 x 1 km, 1-hour resolution
 Comparisons between IMERG(V05) and Korean QPE since Mar 2014 (https//gpm-gvgsfcnasagov)
—  Publishing the GPM ground validation report using KMA obsenvation network
* Twice a year: Whole year and Summer (Snowfall report using GPROF)
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Updates since last
meeting




Ground validation over Korea

RAR in KMA

Computation of adjusted
Z-R relationship
in real-time
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Rontal Redecivity

Make Z-R relanan(Z = ax®)] in real-1ime

l:adzu AWS RAR Ground Radar
Obs 11 radars 642 points in Korea | Composition of 11 Schwaller and Morris, 2077
Range (All sites : S-band) Peninsula KMA radars
Spatial 1km*1km N
Resolufi (240km range) about 13 km 1241*1761(1 km)
Resolui 10 min 1 min 10 min
Unit dBZ mm/hr mm/hr
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Problems

70% of Korean territory is covered with mountains and it causes severe radar beam blocking.
Beam blockage leads to considerable under-estimation, even worse observation gap in QPE.
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Solid line: Dual-Pok
Dashed line: Single-Pol.
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< Topography of the Korea peninsula and the observational area of the




Hybrid Surface Rainfall (HSR)

Rainfall Estimation Technique PPIO
based on Hybrid Surface

: the rainfall estimation technique base on the
lowest-observable elevation surface, in radar
volume scan that is immune to radar partial beam
blockage, ground clutter contamination, attenuation
in rain and non-meteorological echoes
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Courtesy of KMA/WRC

The application of radar data based on single elevation (angle) has limit in QPE
and a proper technique to overcome the effects due to mountainous terrain is necessary
for improving the accuracy in radar QPE as well as good quality control process.

@National Meteorological Satellite Center 7




Ground Validation with RAR
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IMERG (Early) Estimates for 2019.05.31 KMA RAR Analysis for 2019.05.31 Diff. (IMERG vs. KMA RAR) 2019.05.31
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Ground Validation with HSR

B ImageMagick: hsr_imerg_early_20190531.png
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»Monthly mean rainfall is 712mm which less than over recent 30 years (1981-2010)
| Total | Jun | Jul | Aug | Sep _
30-yr Avg 886.0 158.6 289.7 274.9 162.8
2019(mm) 712.0 143.1 216.6 140.7 221.2
ratio 80.8% 87.4% 74.8% 52.4% 136.3%

= Typhoon activity

— Annual mean occurrence is 11 (direct impact 2)
— 7 out of 24 typhoon occurred are impact to Korea this year

<Typhoon occurrence rate by month>
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GPM Ground Validation (2018.3. ~ 2019. 2)
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Rain rate scatter plot by cloud type
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GR vs GPM GMI
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Example validation

IMERG Early

IMERG (Early) Estimates for 2018.06.30 KMA HSR Analysis for 2018.06.30 Diff. (IMERG vs. KMA HSR) 2018.06.30
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Example validation — cont.

IMERG Late

KMA HSR Analysis for 2018.06.30

Diff. (IMERG vs. KMA HSR) 2018.06.30

IMERG (Late) Estimates for 2018.06.3
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GPM IMERG(V05) vs Korean QPE

All-Area-Averaged Hourly Rainrate
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PyeongChang 2018

Q6

ICE-POP 2018

Snowfall rate retrieval

Ocean flux
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1. Snowfall rate validation
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Comparisons with GPROF

X compare ground radar with GPROF(NASA) and KMA(NMSC)
e Period: '17.12. ~ '18.2.

POD FAR TS NMSC ( or NASA) around 33 cases
Yes No
N M SC 057 083 O 1 4 RAR Yes 26,591(14,819) Hits 20,271(35,185) Misses
NASA O 29 O 81 O 1 2 no 139,241(64,061) False alarms 203,524(290,077) Correct negatives
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2. Ocean surface heat flux based on space- = A
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Comparisons
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NMSC vs. UM Latent Heat Flux (Wm?)
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NMSC vs. UM Latent Heat Flux (Wm?)

2018.03

NMSC vs. UM Latent Heat Flux (Wm?)
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NMSC vs. UM Latent Heat Flux (Wm™)
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Example validation images — cont.
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Example validation images
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Example validation images — cont.

GSMaP NOW

2018.06.30

018.06.30

Diff. (GSMAP vs. KMA HSR) 2018.06.30

—
-

GSMAP (NOW) Estimates for

vl

.

KMA HSR Analysis for 2

>

No data <l 1=2

GSMAF (mmiday)

0 s % 14 152
KMA HSR (memiday)

510 10-20 20-50

Daily Fraction by Occurrence

20 40 &0 =0 100
Arcal Fraction (%) o
ﬁ
Daily Fraction of Total Rain Z
%

Rainfall Accumwlation by Amount

S0-100

<l

100200

200 <

(mmiday) -100 -80 -60 -40 -0

100

0 20 40 ol 50

Verification Statistics for 20180630 (N = 6775, Venf. Grid = 0.10°, Units = mm/day)

GSMAP (NOW)
<| 21

Correct False
Repection Alarm
138 659
Miss Hats
53 5598

Grid Points Raining
Average Rain

Conditional Rain

Rain Volume (mm*km'x10")
Maximum Rain

Mean Abs. error = 33.64037
Correlation Coeff, = 0,78397
Probability of Detection = 0.99100
Hanssen & Kuipers Score = (1.15796

KMA HSR GSMAP (NOW)
5948 6584
2143162 5393726
244114 55.50196
1419309 35.71995
119.07 188.40

RMS error = 44.36147

Frequency Bias = |.10693

False Alarm Ratio = 0.10465
Equitable Threat Score = (L13387



