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AT HRASEGRLERRT—9 2 HOTEWEEIC L 3
FOHBEHE T T IV DOEAF

i

1. FUsIC

HOFAIC X 2 HEOE(IE, ERE - P - ik
EAHEZEICEWT, BArEERI s, R
LI REREED Y 2 7 2B T 572 0121F, &
WIEEEZ & o 7R HIE - FRIOEMPABEL 2 5.
MEORRATE T, A B KL[BRICHEWAE O
JERBtZEEATE D, Fillo HEMLORE R _Eicm
FERABER SN TS (B2, fEEs 2019;
Hilburn et al. 2021 ; Itoh and Mouri 2021). i35 £
ThEERBLCERBTHHATE L2 RGHRTHD,
B E oA b IR T E 2. H A THGD EIREF D
BEFHIBNIfTHbN T B h (RARIED 2020), FiC
BILClER4U7564% 0w, — AT, [ART—2Z2HV
WA EHIC L 2FBORETHIIAALSNTE TS
(1 2.1, Negishi and Kusaka 2022), Wf2es=slid %72
WOTHHEVEVR S, ZITAIIZRE, KERICH
D= REMTCHAET ZHEEERGIC, HRERRT—
Y ZNZFNITH LT EIC X 25 ORHE 23
A, FEEEGHM L 72

EXREHNE, JRERIGERICAIE L, HPUF940km,
Jb#25km OFIEE DD (BB 1 X). —MRicREM T
KEFE O WM B FAE LT { (B1Z12, Roach
et al. 1976 ; Gerber 1981 ; T/ 1992 ; YT % - Fil [
2004 ; Ohashi et al. 2012), =X4HZE H AR THRAM
BEOBOIRKDBFHET B ETcaI6GND (EH 1994 ;

R LR AR B A Y ER R A SR (B kR &

AR TAARRIET) .
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PN
A)

PElEIE 7> 2020). Z o@MINICIE, )1 OKAEE %
BT 254 7 H A5 HE ;AW A v E DB e 1
FoTHBEIN TS0 (F2X), Z2oM&sr» 5%
DIREZERZ DT EDPARETH 5.

ELIMC, R 7o—2pRd. —oHELT, %RE
FERCHLEAAAL =2 —F V% b7 —2 (Convo-
lutional Neural Network, BL'F, CNN) ZMHw, 1
A4 THASHEBEPS) T VE A LOEBREHEET
EOUBHEET VERMAE L., Z2HELT, 3
fiCHNT 2 A EEOEMAE 7 VY X L%
T, ZHNTEUNEINZEKRT =056 07 VI A4 L
OHEEHEETE 2 HBRHEE TV ERIEL 2. 1R
SNTBTOVICHR U IR BRI 2 17\, SRR 2
T2FEELCOEMEEBE L.

T4 T H A THEERIC Kk BZHRBEHEEFVEATE
g T, [REMT— 21 X 2 EBRHEE TV
ERELT LT, HRRE DR il cHET
2BOEEE ILHPICHEE T 2HIfFIC O R 5

2. AT HXFERICE ZREBHESE

2.1 54 7Hh AT & B EBRHE
BRI, E3O8EE =200 | EEEEHT O
WEB %4 + (http://www.cgr.mlit.go.jp/miyoshi/
2023.3.1201&) AR ENT W BHIIS 4 7 A J
GAEBERLE LTIV, C05b, ZRAHLE (8
1 KoHRFOAMN) 5 EEPEA~K 8 km B 72 A
(B2 LN kD 5 4 7 A TG % @ L
7o, RFREARIZ, 201948104 1 H~11H18H &, 2020
£10H 1 H~11H18H D 3 »HTH 5. 2D 32 H
DOHEGRD 5 5, AN BE B HA L 7220194E11H
9, 10, 12, 13H® 4 HENC & 7- iR 2 G EE 7
IV OB A EEAT FH R (DA%, 7 A iR & ER) L L,

3
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k]

=R
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10km

] 1 22 3 A ] B SR 1 & o TRRE
NS4 THASONE (81 K4
DOV TP A 7 S A K.

2K

50 DR A HEEGRE Lz, Anko47Hh 2 I
BoOREMERIZI09TH b, HEROMBBENL13, 0641
(Hflidif512,9841%, 7 A b iHEif580H) I DIF 5.

PRI E COABE L 7o 2 HMHIR I, H 50 U oPitE
TEIHELTCHEBEL TBLALENH L. AfET
i, HRICE B RERHL £ ©oREE X _ETHlE
L, ZOHEYOHEDNBZECRNS L2 HEICHTRE
ZHHIL 7z, WRELZERDIA 7T H X JHET
1%, 100m, 600m, 1,000m, 1,000m LLiE o Hh g iz 5t

4

RY MR SN 720, 100m A, 100~600m,
600~1,000m, 1,000m LA ko X5y THEEZHGITE
5. AtRTREE LIS E, HHE (VIS) [VIS=
100mJ, [VIS=600m], [VIS=1,000m], [VIS>
1,000m], [FEFAE] @ 5 7 5 R L T ARG %
L7 (B4 K). 25 2L TER L 7-HR
OEGEKEE, 1 RIORT.

2.2 CNN % HWw 7= HERHE T 7L O

CNN %, B ICHERFR D7 EF © & HaE % FaH
T2 ETHohIEEEEO—D>THD (Al
2018), A8, BAAAEE T —V v V@R EHER
7orpfERE, MBI X > CEE P E 5. CNN I
o TR E N EE TNV OIMAETEICIE, -5H
RAEMGEEE FWic, k- BIRKEGEE T, BT — 2
Z REICEIL, i-UEOF—2 2T —2, Eb oD
1o F—2 2GEE7—% £ LT, T —2 LHGE
T—=2 & ANEZ D5 kEIFGEEIT, RENICZ
DV % T OVOFHIME L T 5 (RALRIED 2020).
COFETHNE, KT —5 » SMEET— 2 % it
THELEEI, TRTCOMAGEDLEEZRITT 2720, X
DEE LT ' TV AIRE L 72 5 (A1 2018). A
WECld, k=5t L CHANEERZE 5 5L, 5EoOkR
AERE R A U CHRAREIE OV O HiE 2 B H L 72,
CNN DO ##51213 Python DIEEAE IS4 75U TH
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% Keras Z vy, CNN & AAE 1/E - d i
8/ - 1 BRI E L. Zd CNN %
Ao, =Xy 78 (FEEE) 210013 E L T8y

H A THEER ETHETE 3 HiEY £ o Rl L EEEC
HOK BB TH 270, EBRICHFHEEELIET 28
FREFIc K 2R L 3B ME L TV L AJHEED B 5.

Z I CiF o 25 BT, #fEFHc X 28RO
EEB LSS0 2 5 2 i FEoEEE, Bt
HICSEM L 7z, BB, 20214E11H 5 H~12H13
HoRt38HIETH 5. BHNCH L 7-HifdEt & & Ol

7T 5 L, 20WIIFEOFH TIEME (Accuracy)
(TRCOHEERD 2 CIEMR L 28D EE) HSHETT
b Elholalzh, TRy ZE20ICEE L T CNNIT &
LHRHEE TNV RS 5 2 LT L7
2.3 7AVMHEGREHOZ
FARREIE T 7OV O
2. 281 CERL L 7= R HIE
7V E VT, HATE©SRIC

HMEIO—

3 FATHASEBRER ALY [RT—FEMALIEWFEE
FOL o T ANER | ONNIZEHREHEET L OBE || ICkHRZHEET L OHBE
(20194:11A4 9, 10, 12, 13 (28 (B35)
H) #8227 7 2 L1220/ || I
TOHBEHEL, ZDIEMRE {%L\T:*%M$—E|]
FETRTREMLE. BE RO E) YR RYE—T Y

L. 7R FHGOMETIZE [« BaAH=1—TFI)LRvrT—4 || - REK
FL100m Ao 72 2% (a5B) (CNN) s SURLIFLAR
WIHELEDP ol d, - LightGBM

VIS=100m @ #¥-iffi 13 5247 T

¥ ¥

Ehho T, . _
2.0 WEgh LTSNS RIBHEET L OB
RO (AT

HHEE T VI, 5947 53 PPREE I & o THEBHE T T V2T 211787 v — DL

STONAFIDN A2 150, 4k T@NEEAEDN FE 180, 4k SE@ARERTED) 180, &k

(c) VIS=1,000m

SRTHA WA HRHES

(a) VIS=100m

SRS WA Pk S

(b) VIS=600m

SRTHA  MAHKHE

DNKEHT@N FR 180, 8k

IONARION HE 150. 4k

g A s ey
B e

- - — = L "

() JERAE

SRMHA MaHkHS

(d) VIS>1000m

U Shoms WATAAS

F4 MG L 72 Z X000 & 237115 4 74 A S#ig (http//www.cgr.mlit.gojp/miyoshi/) &
. (a) 100m i, (b) 100~600m, (c) 600~1,000m, (d) 1,000m BUE, (e) FEFED S5 7 5 R
B (VIS) #90%E L 7-.
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1R HWEIEGICHWES 25 AOWRED

L DMGBEL (Hif5 o R 1X105).

EGITETES 7 A b
BirE (VIS) (D100m @600m ®1,000m @>1,000m GFFAE (4772 (@~OB)
[ETe 71 773 761 2,319 9,060 X 201
af 12,9844 (FIRIEHE © 80%, MEELMEIE : 20%) 80tk

MRHE 13,06442

g2k BIICHEM L GREF O

NEi==3 ) MIHIBSV
AR (74 « 7=« AT L)
HE = -y ciM
THI 8 B 20m~ 4 km
VNI i 109

H3E BHICHERLZESH A T OBEE.
X 2UT4Hh 2T (400-CAMO67)

I TE R B (H v ¥ 75 A ki)
# L BRAR 4,608%3, 456 7 % )b
\ Frft : AR
i R Wl AR
BRI 1077

AR BT o fo ARG ELI OB

ERIE] 20204£108 21 I ~11 51911

HEE E i (C) S (hPa)
o FEREE (%)

i SHTDL-3 TR-73U

WERS  (uecon#H80) (T & D 4EM)

- W +0.2C -,

WERSEE ) sg  AUE D £1.5hPa

T2 b 547 1093

SR aY 8,561 4,282

G A5 OMEE, H2RBEEIOEIRIORT. HE
AR L OGN A Jick BEMESL GB1X) HE
Mo sd EIChET 2L/l TEBL, h
SOV TNO R USGINCRE L2, £/, 5%
7 A ZHGOEROHGFEE, 2. 18 iRz 54
TH AT EBRDOEA RN, HE»SHETESH
EYRNIRGE 2 HEE L. 272U, % h 2 I K
PHESNZHRBROHIHIZT A 7 H A THGRE IR
79, 100~1,900m T - 7=.

3. KRRBAT—YIC LI ERBHERE

3.1 M ARG N

TIEHEE TV OBMHAZRICH W 25K T — 4% 2 H
BT 20, ZXREMNTHEA ICH ERRE %175
7z. 20204E10A21H~11H19H o, &iE (°C) -
FRHEE (%) - KJE (hPa) @ 3EEZHE L2 (58
43). ZoLEoBANE, 2. 18 CHEBL RS 4
7 Hh AT OFRESFTH 5 FEPEICK 1 km B 72 g T
Hb.

3.2 #fiT— 2 OIER

RRUER 2 HHZR, FHEG»SHR L5275 R
OFEE HNERIC L-EBRHEE T VERBET 2 /-
DITHBERHKE T — & 2y F2ERL 2. SHHEHIC
&, BEHBORECEET  LHEFEMRTREATY
% (Ohashi ef al. 2012 ; Negishi and Kusaka 2022),
L[IEEE (C), ¥ (°C), KFESE (hPa), JEH
(m/s) ®4BHEEZERL 2. [REEMEER, Hhick
b RIRHE T B AR R A ICSRZ O RIRAE L L
7o, KA OAR T & - A - AKZEKE D 3THHE %, 3186
THRAR 7B OB 7 — & 2 5 FH L, FE BT
E o 2 JAERIZERITO=ERT A P A e O EBHME %
HwzZ liclz, O TFNORREERD 1 IFHT LT
BHL 727, 7 — 2 BUIIREFE6IE 755 7.
—HCTHWERZ, PFEAZEEE LK[RT —7 28
BN oEEE L, FICIER 1 REE o fEc
BHL 2 HEF =213, 2. 18I ChR7I54 THRA T
HROHEBEEFT 5275 2L L3, [1,000m B
T ] IBERE CHIE T A EE L, [4,000m] O #fE
5z 7. Lkd->T, [VIS=100m], [VIS=600m ],
[VIS=1,000m], [VIS=4,000m], [FEF&4| &&E
L.

MM X, BB S N REREH A - 7z
2, Z OEERREMT — s oA TE L E L.
3.3 BEMAEIC & B HERHE £ TV O
Bk, nHMEETCL HweNS [HR—
FR7 & == (SVM) ], [RERL [0 L7 x
VAN, [ART—2A74 7] Oo4fEEO7 VY

YRA” 70, 6.
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L (BEFIED 2019) Z2RIL, & 7OVEOEEE
WEDE 21T -7, SVM %, 79 ZDEHRE2RET
2F— R ARDOEHE & 2ERREEE T T
(v—=Y ViR ZHOTHEEZTS . RERIK, K
BEIZ L > TT— 9 2 ERENICHET 2 FIETH D,
SUY LT F VAN HEOWRERZIMLIIIZH
52N FU)TEHOTFHIERES 2 FIETH S,
—HOHR T — A5 4 v 7%, REARZEINCEE T
5L TCHEBEAEDLFIETHD, KFETIEZ
DO BEFFEBE D 2 L TR S 115 LightGBM (Ke
et al. 2017) L WS 7L X LERAL .

BEHE T 7L O T X, 2,260 CNN I X
LEHRRHIEE T L R, - S MEE 2 5 L
To. k=5t LTHfi7—4%%59% L, 5IEOMIEHE
Ra g U CEBREE E 7OV DRSS 2 1T - 72

4. HREER

4.1 54 7Hh*7HEBRIC L DHEBHEEET I
4.1.1 =FVOREL T X MNEGE O HE
CNNIC &k o THEL iR HEE 7 VT, k-H
RAMRREIC & 2 HIERGE % MGE L 7 /55, I
1395.5%IELZ. Lid->T, +ohiEE2ELE
FUDBERTEREEL, COHRBHEETVICE -
T, BfE7 S AT L0 OHE L 72 (HAEfiigRIc
GOahrol) TAMEBROBEEHE S 7.
EH5MIC, 7 A MERICRNT B EE T oHER R
(IEfA3R) 2/R¥. #fE T L oIEMEIE, VIS=600m
T85%, VIS=1,000m T75%, FEF&ATIX100% DH
ENEENZhZNE SN, VIS>1,000m D27 5 A
WFIEfEHED30% & 72> TE D, BHRD 3 7 T A L ik
T2 LHEREENEP - 2. ZOBHEIF, TRC[IE
ol s h T, FICEEL TV EHFE LR
MICHAE L T 2 BOEIRD &\ 72 CHIERE % i
T2 L, REOBOHEGICH L CHEHEIS L 7t A1E
FA3 & 5 N7z, ARG L 72 &KMo mgix
VIS=100m, VIS=600m, VIS=1,000m, VIS>
1,000m ® 4 7 5 A CHEOBEGEKE L b b %L (KR
O HHGBUZ 2R D60~T0% L), B ARE A
HLTWw3 EEEZICL L., LizhoT, ®EIcA 3
LR DEE B HEEIC 7 B LR, BEOMERI
(B BHEPEZ LN DA, B O & o ifHE
ETFVEMERT 2 T & CHERE R LT 2 ArgerEs
5.

20234 6 H

4.1.2 WD S HEE S NI HRRORGE

56 Xic, FREHCHlE S NERE (Kh o %)
L, HEICRE L 25 4 5 TR I R D 5
fEE L 7R (Kb oihR) %l L 72 fRicown T
. HiTH D22KE 5 4 HAFRTI0RE £ T O RFETF IC &
2R TH 5. B TR 2 B L 7220214E11H 5
H~12H13H®38HMD 5 5, (a) 11H6~7H, (b)
11H19~20H, (c) 12H 6~7 H» 3 HEZHlici~
3.

WINOHb KB OHEZE N EAR B L, 5T
52 5 HEE S - HRE A1, 900m LLUE % 508k L T v
BoEbh b, TNRREOES S A THEERTIE, B
o 1 FA AT 8E 72 YR & © O iR R EEREAST, 900m
THoZ LICBELTWS. Ld-> TRMIE,
1,900m LUEDO R WK T 2 Z L8 TE o ik,
Z 2T, HEATL,900m A i o TV 3 R T
B 5L, HEHIE LG X 2 SR o 2 E R
BFEL—HKLTwdEtnz 3, FHoHEIR, HE
DEALDZEL T B RER E6X (b) 6:30~8:
30, (c) 6:45~7:45) T, MEDIFIF L Tz,
L2 L, EXHELES, HEOZIKEL ko
T, fi9H 2 SEROERDIZ S 235 75 B
A S 7.

I oEg,» 5, HoMRicKZ 2HE05HEHT %
B2 B, SRR CHIE & h e RGO &
A T EG D S HE X T R R o 2 E AN R U
LEZD. OF0, 54 7T H A SHEGERHL-EHRE
HEE TV CHIBT S N7 GRRIE, AR 78 E BRE &
KERENR L, KFROEBRHEE TV HE S
HEOHEFEL LTHIFTEL LR 5.
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FOX 7R MlfGREHWIEBHEE T VICK
LHBROHERME (EMFER).
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4.2 SREBNF—2I1C & s HEEHEE TV
LRT— 8 BT — % & LERHEE 7L ok
Fcomf 4 TR DM 2 H W 7 AR BRI
TEOIEREEREFSRICRT. BWEFOT LIV
X LETHE T 5 &, LightGBM TER L 72 EF LD
IEfFRBDLDEOHEIIICH - 72 (RIEELEZEN L
7 5559%, WE67%, KAKLIES6%, JRH55%). —
HT, = EMEEIE L o 72 BHEE0FEIRIZ R 5

(a) 2021511 A6~7H

4000 —_— '
3500 - = !
3000 - !

E 2500 1 i

1 2000 1 = ’

m i & 5

& 1500 HAS
1000 A
500 A

0 T T T T T T T T T T T T T T T T T T T T T T T T
[olololololololololololololololololololololololole)]
ONOMNOMNONONOMNONOMOMNMOMOMOMO
ANNBHOCSOS——ANANRNOL SO OO I~~OOSHS
AaNANANAN —

(b) 2021411 H19~208
4000 .
3500 RIEEH
3000 -

"E‘ 2500 -

E\E 2000 -

R 1) U

~ 1500 HAS
1000 A —

500 N\
0 T T T T T T T T T T T T T T T T T T T T T

T T
OOOOOOOOOOOOOOOOOOOOOOOOO

—

(c) 202151286~7H

2205 & BEH10KF £ CIc iR s TllE &
N-EE (ER) LE5H 2 IG5
HEE SN (BERR) oRFEZA . (a)
20214E11H 6 ~7 H, (b)11H19~20H,
(c) 12H 6 ~7 H DG,

75 61X

ThHb, ETFTINVDOIEMREIZSVM 2R 3EEHO 7L

Y XLTOTBITEL . Lieho T, 40@%%%
RO TIRIRBDHREE ORE 2 5 5 5 —ER
Kb tEZLNE. BEFREEBRREDETDH
b, HRJ/AOFMARELRTIHEL VWA, FOFEAFH
WHEEZTHETNVOREELZED L TER AT A=Y
Wb EnRBENG (Flz1X, Hiatt et al. 2012 ;
Gray et al. 2019).

FOoRICIE, ERORRER2MAGDE TERL
THBRHEE T VOIEMRE LR T, Hih IR
o Tl E R IR L, @@ﬁ%%%%&k(ﬁﬁ%
fn) U CIEME, EOBREZIT 2 »HER L Vg
h@???»:Ufo%,ﬁ%%ﬁkbf@ﬁﬁ%
WA EEZEMT 2 LIEMEN EFLTED, SVM
ZERVT2~4 % REOEE N LA SN (RE
K67%—69%, T > % L7 % L A F67%—69%,
LightGBM 67%—>71%). W% H O & 2 Tl
LightGBM TTEEL L 72 & F L D IR, W ofl
AGbETHEL D, LENIC m%uL%?TF%
35N 7. LightGBM 1%, 7% ZNUWEEDOH
DABLT = AT 4 ¥ 7 EWIEN 5 FEic IO < B
BHTHO, EFTNVEEOH I ST —2 L D=
R, ZTOEEEROFLFIHCSE L THE% E
FE7 TR LEDD (A 2019).  OFIC
X 5T, LightGBM @ E F A3 b iEE R Wik f2 5
leEEZONS.

[RBEOMALGDE T, [REE, B K
AT, FED 45T RCEHALTZEFILDIEMFR
2 (SVM 2R T) &b (REARTI%, 74
L7 F L A T7?hB%, LightGBM T76%), Ffic
LightGBM 12 & 2 €7V DIEMERA, 76% L i E Lo
M 5 7. Castillo-Boton et al.(2022) iz X B
7T, BMEEZECHEBOETVH S, RO T
HNZBI L C70~82% DIEE o TS, Lk
3o T, RIFROTBREEE TV b FAREORFEIC
BoTWVWHIEDPVR D,

M EOFETHERD L, HRE2ARERZ»LHET S
Wi, FBERTHE s NBEEZ T TR, [iRZt
B, KEKE, JBEE Vo R BEOIE T 1k 2
B INIEZEDMZA TN LT, XhEWEE
DEFNEREETEDL I EBbroT. TDH BIKK
[RUEDLHIBORIICHEFRTZEEZ N, HED
WEICEHER /ST A —F k> TWDHRMERD B
(566 5%).
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5. X&o

249

B5ER AMHEHOEBAEICL25RT -2 e 0EHEE

K I1x, KB %R0 L - Eob FOVD IR, SIHARIC 1 BEEEIR L 254 0 R.
g 2 _ - e v v (SVM) 7% LA b
7. BAAA =2 —F IV %y P T =7
_ _ . _ - R E 58% 54% 53% 59 %
(CNN) X354 7H A IFEEDDDH - Y%k 64% 67% 67% 67%
BEEET VI, BRI LOIEMRETAHRS - KSR 55% 52% 51% 56%
- JEGE 55% 54% 54 % 55%

&, VIS=600m T85%, VIS=1,000m T
75%, FEFEATIX100% OHIEREE D Z
FhEonl. Leh->7T, Bt 1km R
HOFREBOHEGRZ HVWKECHETE %
DRI N, RESHICHEET 5

Bk AMBEOEMAEICL 25487 -2 M HEHE €

T DIEMR, HHEBICAIRELERHAE L LT, B
FEIML T 2EBAORER.

PR—FPR7 Y — AN

A 7 A A ZEHGE R U 7SRO E 1B AL EL vy (SVM) EAYTEV/N 5 41 LightGBM
W BPER 2 FERELCHERL D Z 2R e 64% 67% 67% 67%
R DR E VR D. - B

A4 THhAIBHRBEBINTELT, b -Q%%M% 0% 0% 0% e

e - O E

bgﬁ%@wﬁﬁbMTm%ﬂ%fﬂ’% -§§§m2 55% 70% 71% 74%
RT =2 I & 2BOHBHIEE TV 2 HEE RS
TEFENER SN, KEL 513, % e
W2 DS 64T — 25T 4 v 2 AR 60% 69% 69% 74%
(LightGBM) EMEEN 2 7TV XL TH :ii
RUE S OEES BN (KRR mmspm o e 7 oo
2B 72 5A59%, WEK67%, KIERE - AKERIT ’ ’ ’ ’
56%, EHS5%). Xbic, AgF—v el AH
TH—EETIR AL, B, SiRLlE,
KR, R E Wo 2 BORKEICEHEL T 2 FEEE 106157.

TEILRUTSLLFEBEFNVICERATS I LR, BED
M Eico%3% 2 L b 6D E -7 (LightGBM T
TRTCOEREHOI5GE, IEFRRIZI BEEDM L
o ho 7).

i

ABFFE T, ZXWJIEEEBH A — L=
(http//www.cgr.mlit.go.jp/miyvoshi/ 2023.3.12%]
) TABEh TV AT A TH A SHEKRE, A
ERCHEASECEEE L. HEEES AT
RRIEICIE, =X AKERICEB I EZEZEE L. 20
BERELT, DEOEHOBEEERLET.

2 £ X &

Castillo-Botén, C., D. Casillas-Pérez, C. Casanova-Mateo,
S. Ghimire, E. Cerro-Prada, P. A. Gutierrez, R.C. Deo
and S. Salcedo-Sanz, 2022: Machine learning regression
and classification methods for fog events prediction.
Atmos. Res., 272, 106157, doi:10.1016/j.atmosres.2022.
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Development and interpretation of a neural-network-
based synthetic radar reflectivity estimator using
GOES-R satellite observations. J. Appl. Meteor. Clima-
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