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1. Introduction

4 H SAF P-IN-MWS/MWI (H70/H71)
H SAF Goals: c e . 2022 2023 2024 2025 2026 2027 2028
) , , . Precipitation Product by EPS-SG MWS/MWI H70- H71
> to provide satellite-derived products from existing and future T TR development H
satellites with sufficient time and space resolution to satisfy * Level 2 products providing instantaneous precipitation rate, on a SAF CDOP3-
the needs of operational hydrology; identified products: global scale, from the EPS-SG MWS — MWI brightness temperatures. CDOP4
> precipitation (liquid, solid, rate, accumulated); * Desighed as the Day 1 operational precipitation product for the METOP-SG-AL g Lissemination
. . . . . . . Metop-5SG-Al
> soil moisture (at large-scale, at local-scale, at surface, in Metop-SG series (A&B), include different modules specifically Metop-SG-B1
the roots region); designed for the detection and estimate of rainfall and snowfall. METOP-5G-B1 launch
> SnNoOwW parameters (detection’ cover, me|ting conditions, * DGVE'OpEd using the ATMS cross-track radiometer and the GMI conical
water equivalent); scanning radiometer, similar in terms of channel frequencies and wro-mws P2V @ayl Operatioral (M2 CaIiPration and
spatial resolution to MWS and MWI, respectively. > S ‘ i | 2'7"(;"9’_’ ‘;f; the
> to perform independent validation of the products and * Different modules are based on machine learning approach trained s Cav1 Dy B
. . . . . . . o . H71-MWI = -/ Day 1 Operational = algor ithms
evaluate their contribution in operational hydrology. using GPM-CO and CloudSat spaceborne radar precipitation products Develop. Calib. Oper.
\_ as reference | | | Y.
/ 1Nt isti MI and MWI Characteristi inci \
2' Tra"“ng Data set ATMS and MWS Characteristics GMI and Characteristics Coincidence Datasets
Advanced Technology EPS-SG Micro-Wave Sounder GPM Microwave Imager (GMI)  EPS-SG Micro-Wave Imager CPR-GMI DPR-GMI CPR-ATMS DPR-ATMS
The two datasets are built from Microwave Sounder (MWS) (MWI) Period 2014-2016 2015 2014-2016 2014-2016
L : : ATMS
coincident (in space and time) ( ) Central Pol. IFOV Central Pol.  IFOV Geographical area | Global Global (up to 65° | Global Global (up to 65°
observations of spaceborne cloud Central Pol. Central Pol. freq. (GHz) (km) freq. (GHz) (km) lat) lat)
and precipitation radars and GPM freq. (GHz) freq. (GHz) _V,H 19x32 raets — 00 M T T
. ataset size .
GMI (or ATMS) brightness 23.8 Qv 23.8 QH 18.7 VH  11x18 18.7 V, H 50 —
temperatures averaged to match 31.4 Qv 31.4 QH 538 v 9915 e V. H - Training/Test 90%/10% 50%/50% 30%/60% 30%/60%
MW!I (or MWS) spatial resolution. 50.3 QH 50.3 QH/QV 36.5 VH  8.6x14 31.4 V. H 30 |
The GPM Dual-frequency _ QH _v ; 20 Reference Rainfall | 2C-SNOW- 2B-CMB VO7A Ku |2C-SNOW- 2B-CMB VO7A Ku
Precipitation Radar (DPR) is used ' product PROFILE (NS) PROFILE (NS)
> (DPR) is u — ali AL QH/Qv 89.0 VH 86x14 |  89.0 V, H 10
as reference to develop the rainfall _ QH/QV
modules. _V 10 Time window Within 15 minutes | Almost Within 15 minutes | Within 15 minutes
The Cloud Profiling Radar(CPR) is >3:6 o 035 S}ty 166.5 V,H  4.4x7.2 | 165.5+0.725 V 10 simultaneous
used for snowfall modules _ QH/Qv 183.31+7 V 4.4x7.2 | 183.31+7.0 V 10 Spatial Resolution | CPR and DPR averaged to 10x10 km CPR and DPR averaged to match
54.4-57.3 (9 ch) QH 54.4-57.3 (9 ch) QH/QV _ v 10 pixel ATMS (90 GHz) resolution
89 5 Qv 89 Qv GMI brightness temperatures 15.8 x 15.8 (nadir)
The dataset has been used for 1655 QH 165 QH _ v 10 averaged to match the corresponding 30 x 68.4 (scan edge)
training and test of the Neural 183.3 (5 ch) QH 183.3 (5 ch) QV 183313 V. 4.4x7.2 | 183.31+3.4 V 10 MWI channel resolution
Networks modules e av | 18331£20 v 10
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3.Algorithm Flowchart ) < .
r ~N SNOWFALL DETECTION NN |CE PRECIP ESTIMATE NN
INPUT DATA _
‘ ice Cloud Detection ‘ ‘ Snow Water Path (SWP) estimate ‘
‘ MW!I Brightness Temperatures (L1B) ‘ SNOW i . —
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] . _ i \_ J \L J
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Total column , Classification [ - N [ . \
integrated water BTs and ancillary parameters space- | || l RAINFALL DETECTION NN Mixed PRECIP ESTIMATE NN
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4.Training and Test Results
/ H SAF P-IN-MWI (H71) H SAF P-IN-MWS (H70) \
Test DB RMSE 0.18Kg’m2, CC 0.84’ BIAS_O.os ” - - 100000 101 J‘f.....h.."
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1010-1 ) | 100 101 10°" 10° 10" o PR s« . e
DPR LWP [Kg/mz] DPR Rain Rate [mm/h] ...... q .. T st e ..... : 1
| Training RMSE 0.209 mm/h . 3'10.1 1' 1'0 . 1 10:0#-;'1‘ ! 1_2 ! 10110[}101
3 Rainfall Rate DPR (mm/h) Snowfall Rate CPR (mm/h)
6
= g CSlI ME CC RMSE
L = L 3 . GPROF GPROF GPROF
T v G 33 Rainfall 0.70  0.30 0.50 0.01 0.74 0.98
2 52 : Snowfall 0.85 024 0.67 000 092  0.07 S
2 ;g 3 B T FAES 018 010 182 158 165 114
= - E - H70/GPROF vs DPR ===
0,006 0,002 0,08 0,40 0,15 -0,02
1
T — 055 0,80 059 071 055 0,69
CPR Snowfall Rate [mm/h] CPR Snowfall Rate [mm/h] E‘ims H70/GPROF vs CPR [—c 0,20 0,76 0,59 0,64 0,54 0,69
0,55 0,22 0,56 0,30 0,44 0,33
Rain Rate 658% 23,0% 66.4%  Snow Rate 744% 234% 660% . n oo | mse
DPR Total Precipitation Rate mm/h r 1 O — .
Rain rate+TWP 69,6% 23,0% 695%  Snow rate+SWP 80,3% 264% 67,0% o BB =100- /
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