Second Generation CMORPH Satellite Precipitation Estimates: Real-Time Production

Pingping Xiel, Robert Joyce'?, Shaorong Wu'-, and Bert Katz*~
1 NOAA/NCEP/Climate Prediction Center, 2 INNOVIM, LLC

1) 2nd Generation CMORPH Overview 5) Evaluation of Real-Time CMORPH?2 (b) Temporal Performance (b) Scatter Plots of 6-Hourly Precipitation
m CMORPH We conducted a comprehensive examinations of the CMORPH?Z real-time production through comparison Comparison with MRMS Radar Observations
o CPC Morphing technique against ground observations. These include [0-25deg/Hourly; Jul 2018 — Jun 2020] Scatter Density Distribution of 6—Hourly Pecipitation
. . L : : . : : « Global land 09 CONYS Land Jeean : : [ 01 — 31 July, 2019 ]
o High-resolution global precipitation estimates constructed by integrating information from multiple _ _ _ _ ; ; ; | :
GEO and LEO satellites o Comparison against CPC daily gauge analysis = High correlation of ~0.7 for daily e s e o aa
. Main Features of CMORPH? o Daily gauge analysis on 0.25°lat/lon grid over global land precipitation over a 0.25°lat/lon grid box, BIAS 677 QIAS - 30 8% = Only data pairs over 0.25°lat/lon grid
_ _ _ _ o 24-month period from July 2018 to June 2020 indicating CMORPH2 capable of - . boxes with one or more gauges are
o High spatial / temporal resolution (0.05°lat/lon / 30-min) . Taiwan capturing spatial variation of precipitation 20 20 included in the comparison;
oQ._ 0 . 18 18 - . :
© fomplet; glc_)ballcoverag(e: (90°S I9O N) ) o Comparison against Taiwanese Central Weather Bureau (CWB) radar precipitation estimates ;\_/er C(_)TUS Lhrough(zut the sealsons, 10 16 _CI\:I;)RPHZ_ (W'tr;] no gguge correction
o oW pro_ uction latency ( urr_ent y one hour) o o 30-min, hourly and daily precipitation over 0.05°, 0.10°, and 0.25°lat/lon grids over and adjacent to the 15 €XIS s.an Presents seasona v ]i ]; n f'S versmn?]s OWs DELET h high
o Greatly improved representation of cold season precipitation Taiwan Island variations; £ 0 performance than Q3MS, with higher
o In addition to the total precipitation, fraction of solid precipitation also estimated o 24-month period from July 2018 to June 2020 - B . . correlation and smaller bias;
= CMORPH2 Real-Time Production + Alaska £ ; )
o Started real-time production three years ago o Comparison against CPC daily gauge analysis and Stage 1V radar-gauge analysis (virtually based only E O A & 8 10121416 18202224 D 5 4 & 8 10 12 14 16 18 20 22 24
o Generated at a latency of one hour, updated once an hour with newly available inputs until 12 hours on gauge observations) @ CMORPHZx Q3MS
after the target analysis time o 6-hourly and daily precipitation on 0.25°lat/lon grid 001 0.0z 0.03 004 005 0 02 05 1oz 5 02 (=
o Pushed into AWIPS for field operations o July 2019
. : c) Sample Daily Precipitation
( )S ial Perf CPC Gauge CMORPH?2 15 Jul, 2019
. _ a) opalial Ferrormance
CMORPH2x_NRT_RAW vs CPCGAG_ADJ CMORPH2x_NRT_RAW vs CPCGAG_ADJ agreements with CPC daily gauge and
g0oM [ Jul 2018 — Jun 2020 ] [ Jul 2018 — Jun 2020 ] _mi
PC Gouge [mm/dey] i 30-min 0.577 0.580 0.628 Stage IV precipitation analyses, with
= P p—— afr = = - " C%'V'_(I)RPHZt _SV;OWS very Hourly 0.603 0.604 0.667 more details;
G0N BON| ™ g : Al s S :g BON{ ™ o @ ‘ 8:25 Similar Spa Ia i . ) . . .
M % M - menn precipiiaNon bis orographic enhancements;
e o5 ws ot under-estimation over :
] 0. .l 035 tropics / extra-tropics: 30-min 0.489 0.533 0.621
EQ ] P 190E 30 [ Quite h|gh correlation Hourly 0551 0593 0676
CMORPHZx NRT [mm/day] (>O7)f0r dally Daily 0788 0806 0841
i x aon precipitation on a
R ! 0 ' : : : L :
oo 0.25%at/lon grld box; = Correlation between real-time CMORPH and MRMS radar precipitation estimates;
§ m o Iggr\;vec;)rrgglsa(téon over =  MRMS estimates for 30-min precipitation are from the uncorrected raw radar data while hourly and daily
w . ! equatorial Afr.igc.a W precipitation is derived from gauge corrected estimations;
g;? ;‘22 e corner of S. Amer’ica) = Qver ocean, only data over grid boxes within 100km of radar sites are included in the comparison; _ o
005 - ttributable t (d) Scatter Plots of Daily Precipitation
a &0E 120E 184 120W 0w ] . attributanie to poor - -
Liquid Precip Mixed Precip Solid Precip 0 PO 1208 e 1o oo gauge anaIyS|S’ 5.3) Evaluatlon Over Ta.lwan
00205 1 2 5 10 15 20 30 00205 1 2 5 10 15 20 30 Q0205 1 2 5 10 15 20 30 (b) Temporal Performance (a) Spatial Performance Scatter Density Distribution of DC]I|}/ Pecipitotion n Stage AV radar’ which is
Comporison of CMORPHZx NRT agst CPCGAG _ADJ Comporison of CMORPHZx NRT agst CPCGAG _ADJ . . . 01 — 31 Jul } 2019 VIF'[U&“ a gauge anal SlS Of
. : N " CMORPH2 presents L e e 25aeg / oty o 2018 = s 2058] | - | 8-houly precipitation by
3) Comparison of CMORPH2 with GFS Forecast 3-/7-day Precipitation very high (>0.7) e P g S B CORR:  0.669 CORR: 0570 CORR:  0.942
) : : j j j j j j j j j j j j j j Correlation Bias [mm/hr] BIAS : —7.5% BIAS : 34.2% BIAS :  3.3% gauge, shows the best
Accumulation correlation with the ¢ U U NS 5 — ~ = \ery good correlation over Taiwan, v ’ agreements with CPC daily
CPC daily gauge $ s except the NE corner where low - gauge analysis, with a
3—Day Accumulation (mm) 7—Day Accumulation (mm) analysis; S S correlation (<0.3 for hourl > correlation of 0.942. and a
(2020.10.14 00:00Z ~ 2020.10.16 23:597) (2020.10.10 00:00Z ~ 2020.10.16 23:597) . . S o y = ) . ' !
omPH e omPH - " The correlation is precipitation) is observed:; 5 3 bias of minor magnitude;
: quite stable_throughout = Overall under-estimation is observed 5 . = CMORPH2 exhibits quite
Fhe_cor_relatlon, 3 3 over virtually the entire domain; al - L gy good correlation of 0.669, and
Lo wEo
— — 23N 0 10 20 30 40 %0 60 /O 0 10 20 30 40 50 60 /0 O 10 20 30 40 50 6O /O - P H
CMORPH in £ T T £ — CMORPH2x Q3IMS Stage IV IQ3MS analysis prﬁsents quite
representing cold = arge scatiers, Wit @
season precipitation uts 2019 e DQ‘%) Couge 0.01 0.02 003 004 005 01 02 05 1 2 5 10 20 (%) correlation of 0.570 and |arge
even over high %) B : . over estimates of 34.2%j;
|latitudes; f f _
- BlaS eX|StS and é ?3 119E 120E 121E 122E 123E 119E 120E 121E 122E 123E 6) CMORPH2 Captures Hurrlcane Sal Iy
eXhibitS Variations &2 &2 ] . ‘ . ‘ | ‘ ‘ 0.2 0.3 0.4 0.5 055 0.6 G.8507 07208 -2 =1 =05 -0 01 95 1 2 ] .
with season: A R R T = Movement and evolution of Hurricane Sally well captured by CMORPH2

= Spatial pattern of precipitation very close to that in the radar observation (bottom-left, composite
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(c) Scatter Density Plots between CMORPH2 and Daily Gauge
Comparisen with CWB Radar Observations = Diurnal variations in mean precipitation detected very well (bottom-right, mean precipitation within 500
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1 = QOverall very high correlation with the radar precipitation (bottom-right, correlation for hourly
precipitation on 0.25°lat/lon grid)

CORR: 0.687 BlAS ¢ —6.9%

= Under-estimation by a large percent;
= Quite high correlation for most of the
seasons with rainfall;

= Quite good agreements between the CMOTPH2 real-time
production and CPC daily gauge analysis with a
correlation of close to 0.7;
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CMORPH2 Real-Time Production Improves with Production Latency but Maintains Good
Quantitative Consistency among Productions of Different Latencies
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