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Pre-Conference
Workshops

AM Poster Session

Oral Sessions

Exhibit Hall
Hours

Exhibit Hall Hours

Oral Sessions

10:00 -10:20

Dedicated Poster Viewing (Online iPoster's and Poster Hall)

12:30 -13:30 Lunch/Plenary/Town Halls

13:40 - 14:10 Dedicated Poster Viewing (Online iPosters and Poster Hall)

PM Poster Session

14:10 - 15:40 Oral Sessions

Exhibit Hall
Hours

Honors Ceremony, Town Town Halls &
Halls & Events Events

15:40 - 16:00

17:30 - 18:00

Town Halls & Events
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Select in-person only learning activities will be held during the week
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Machine learning-based convectively-induced turbulence intensity

estimation using geostationary satellite data for aviation safety

MBI AR [ T R RRHETTE N s R E R RIS SR BLRE fET - DU
ZETE

Yoonjin Lee, Seoul National University, Seoul, Korea, Republic of (South), Soo-Hyun Kim, NASA
Ames Research Center/Oak Ridge Associated Universities, Mountain View, United States, Jung-
Hoon Kim, Seoul National University, School of Earth and Environmental Sciences, Seoul, Korea,
Republic of (South), Yoo-Jeong NOH, Colorado State University, Cooperative Institute for Research
in the Atmosphere, Fort Collins, CO, United States and Dan-Bi Lee, Seoul National University,
Seoul, South Korea
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BILIT AR AR AR AT DAy Ry 2 A2 - (0 dERE 22 @l (Clear Air Turbulence,
CAT) ~ LHE R FI¥E 7 5 [ #EAY B (Convectively Induced Turbulence, CIT) - H.fr
CIT A DAE—25 71 By + ¥ ZE WAL (In-Cloud Turbulence) BUK A =M AT L
Jit(Near-Cloud Turbulence) - [EREHFE £ EE BRI EAVELA
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1. AP AU AR AR & LY CNN ZES VRSS2 1A - (5] GOES-16
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2. HEELTIRREAIIEAS @ FLt U-Net ZEREHIIRES 2 EHA - ] GOES-16

1 Leeetal. 2021: https://doi.org/10.5194 /amt-14-2699-2021

2 Geostationary Operational Environment Satellite Advanced Baseline Imager
3 Leeetal. 2023: https://doi.org/10.1175/]TECH-D-22-0137.1
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Airport Probabilistic Forecast system for the severe wind shear prediction

PSR TR S-SR R DI TR

Duho Jeongl, Eun-Chul Chang2 and Ui-Yong Byun2, (1)Kongju National University, Gongju, Korea,
Republic of (South), (2)Kongju National University, Department of Atmospheric Science, Gongju,
South Korea

JE\ U2 R s [ AR 22 fe] ERYPREREEE > BRI L 20 B E R FraliE
FETRPERH RGBS - BT ECR M2 R TH I T i B PR R H - SRR
— TR V) TR R & RN AN HEE M - PRI LR e R F Y P 2 e
5/ji8 24 (Stochastic Perturbed Physics Tendencies, SPPT)! » 277 —EFL N LETH
SN ESEETEN I

{8 R VIR TR 24 - TR | BUPR 57K ke 3 B R TH%
ST - B EAHIR S, © (SR Y% & R4 (Low-Level Windshear
Alert System, LLWAS) Kz 26405 [N 8185 2 = 4 B35 & p if(Wind Synthesis System
using Doppler Measurements, WISSDOM) &} i1 TEGES A28 o {6 A BE — 5=
TE R IR - FE AR TR B SR HEE - R TR R U A58 % Bl 4
MERBLL 15 0A S S AR - BRI Rk B Rt 2 A
BRI/ EER VIS - (W8 T REAER V)R EREEN -

R — U aHE R ETNERIE - R RSB AR VIER T - 5IAT
EHO MBI - (EREVSREERVIEE - 4550 - REHENMERS 7 daf
22 RAEMBTE S O (L B EERHERS - FIR FEMEAYRUD TR - 1£ 90% LA
EAVE LT - HaghRE&-F R IRAEAT R -

WE RERHRTA—CRENR VA THR - BRI L R E A
KE » (5 RS E TR T S S0 A PR (o " hE P a0 Sk Bl R U
HHEHEHITER

U B TEAREER R TR (NWP) YRS M BB EhR T - 885 | ABSHE A e e U R E My =
I o
2 Probability of Detection, POD =

3 False Alarm Ratio, FAR =

Hits
Hits+Misses

False alarms

Hits + False alarms



Modeling Precipitation Extremes with Neural General Circulation Models

{8 F NeuralGCM FEEERRIRRE K

Stephan Hoyer, Janni Yuval, Dmitrii Kochkov and Ian Langmore, Google, Mountain View, United
States

EHLE AR FEER i 5 (General Circulation Model, GCM)- 25 AR &2
BB IRV EERE - (B2 EE R SR - & S8 e ke
BeE AR A RERIENRE - BV STERRENER - Bt 2R A28k
i L1E - FIRE B RS R IR E A ERE - WIITERR RSN - 5
HNRASE B SRR U IRl B 2 (BB L VR 07 > B A R B 2 - B
MHEsZ e mEE A/ HERER - MIFERZEH - BPUETERREL -

AN S S B Ry KR TR Rt 7 — B 70k © s R E A
RHETTIIGR - FFEHEEET R ATHE - SLeht¥as 2 T HEAE MR R TR E
R - R R AT R A - R L VB EEE - BEAERIH
TR = PP e AT ST LU SR Y S FE AR - (R PR BRI E SR E
ek B TE R R R R R R F8E - Rl R At A SR S TH
M E - SRS R AT S DU e e R B AR BIS -

Google Research 1F 2024 4 7 Htha]jA Nature FisE 387 NeuralGCM! :
—{E&E & N TESMYEERARE S - TRHESATAR RIS B a3 22
BETESE & - EEEZIREN RS 2 BRI ES ER ri B By —30% -

NeuralGCM ZEH H Google BisFHYIREREEEHESR JAX? » FEITAYIEEHY
B /780 (dycore) SRAEHEA R LA REN 1482 - JAX HEZRANMERR AL v (o - 2
SAREREE A TET R - RIEFRT T ERRER o ATl M eiE= s B ghid oy
FOATHE Tl ETUm AR/ 9K > eSS 4 M fE AR RUEEA N OB e 2 FEIHIAH 7R
R~ T ARG BAL - ltt’?f\ NeuralGCM £ It 2522 E A 3K g FE {H 47 GCM
PERESEUCHNREERE - BB AT ERHEr TSR - B Y s
FEAEHEE -

T BEHENE L > NeuralGCM & 5L1E ERASSEEUA FOREREDR] - KiEE AR

AHVBN TR T TYIERAREE - &S & ARSI TR - SE A R afEKE

1 Kochkov, D., Yuval, ., Langmore, 1. et al. Neural general circulation models for weather and
climate. Nature 632, 1060-1066 (2024). https://doi.org/10.1038/s41586-024-07744-y

2 Frostig, R, Johnson, M., & Leary, C. (2018). Compiling machine learning programs via high-level
tracing.

3 BON IR A TR T L (ECMWERHEH VS A S ERRBERIR R T Sn » #EE 1940 £ 2 SIVE
o

10
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BRI ZEFEE—ENA —2 > T EBR R R BT R BT - A RERE
AR RCGEE - HIRImEIRA B -

NeuralGCM fE KRR TAERSE R RV R S TREASE AL - SRR EEes
PEAVEEER > RS TR IR AT R B ROH - (B SRS -
BUIEAE 95 BHorfHysRiE KEM: L o AR R RAVEUAIRE T - (B1E 6 /NKf
PURHY R /KT RS © NeuralGCM 55— THER B T /R/Z A SR e tbidse -
FRHEIRRAL RA — R RIRE s TR 40 5 > (BEOBRFERCUE - &
AR E EERBE RS - o] SR B RIAH A fAEAEE -

wiE R HET TR /K RAV RS RR © BRIl /K - BB B
SESRIH M SRS SR F T LR - NeuralGCM (YRR /KAE S-S R e K Rk 2 L
MR Rt 2IREK R R A A UR V4T 50% » LH AL SRR
T 9B 7K AT LUK B RS R B B R R B AT - S MER/KZE R A
RERFfE] YRR B NP LAY - fE4h NeuralGEM £ [#7KHY H 7§ (Diurnal
Cycle) LRE S Rt TE /K HERAIIRFR - Rl @ A RS gy 3R i Ry 28
o EHTHYBIFERF AT AAT - HURARFEERRE -
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Comparative Analysis of Aviation Radiation Models During Solar Energetic
Particle Events

Kb gEm BRI R R R I EL e A

Hazel M Bain, University of Colorado/CIRES, Boulder, United States, Kyle Copeland, Federal
Aviation Administration, Civil Aerospace Medical Institute, Oklahoma City, OK, United States,
Christopher ] Mertens, NASA Langley Research Ctr; Hampton, VA, United States, Guillaume
Gronoff, NASA Langley Research Center, Hampton, VA, United States and Yihua Zheng, Community
Coordinated Modeling Center, NASA Goddard Space Flight Center, Greenbelt, United States

TR RRERL T3 2RI - BRI & 8 SR AR A B R R
RENSEN TR R - W R - EREENEE - hEREE
SPEITRAE N B RORE ARV - 22 S I S ARt AT AR R B~ &
TBEITRATETEE » ENTTTIEIITRATIR ] ~ R EERA -

R 2R R SR (NOAA) YR ZE KSR TH i L (SWPC) ) = BRI ZE
FHR LRI R RIES RIS - Wit K22 KA E#H (Space Weather
Advisory) ° HRIZEIFEECATRHAK (ICAO)HIRAE R B3R 77 Ry H<F(30 pSv/hr) Bl58
%1(80 pSv/hr) W {E 4R - feftHizEH A B A2 -

PRI B = B S BT REE - e 2 8 D A T R I & S 5
R o SEEFATZE B /5 (FAA)RY CARI-7AFISSB B R AN R ZE4EE
(NASA)HJ NAIRASZZ R {lE 7 R » @ AT oe P /B R ELRRA R - AbT5E
BEHL GLE63 Sl Ry K » LRI TAE 41000 SRS FEHYHRIN T E RV TH
ot o BREERT S - EMEESE RIS E A —ERRN—2: - B
PEATREILEELY 5 FERIEI » EZUFRHRGRI(80 pSv/hr) YA ELR IR T IH#AYZ
B o i AR FTRE RMiE S EROE LHYER ¢

1. SEPZ-THEH : CARI-7A {51 GOES AU ZDRE - A6 BHaEa(r i,
500 MeV (I single power laws » 41 5 oh F-B MBS Acke (EAE

1 Kyle Copeland, CARI-7A: DEVELOPMENT AND VALIDATION, Radiation Protection Dosimetry,
Volume 175, Issue 4, August 2017, Pages 419-431, https://doi.org/10.1093 /rpd/ncw369

2 https://ccmec.gsfc.nasa.gov/models/NAIRAS~3.0

3 GLE (Ground Level Enhancement) &2k 5 K578k TR R B SF - SIEMIBREREES 1]
MIEAENE - & WE LA AL ER RS (EiE 20— i) Bn iasa
YRR R - DURARFERY ZE RS R B 5 E T Sy 58l - BIF]5EEC A GLE Hf -

GLE69 JZ 2005 4 1 H 20 HE ALVt AHEH IR E(: - LR R @i Ayt - (R85
PNZEFE(E - rEfo B RIRED 0 hfE S 8 T E 7tk -

+ SEP Proton Spectra #5{f K5 & eil T-HFH - BTHREE S HEN -

S N(E)xE™“
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HISRERD 7Y - HEBRHEAESEIEIR - i NAIRAS #EZ(ER 7835 GOES Hyfd oy sifs
SrimE LT o B fEREE 4SS single power law, Ellison-Ramaty, Ellison-
Ramaty double power law, 1 Weibull distribution #&f& /7,415 » FEiEE
HRHEEL B IR R E -

2. LI (Cutoff Rigidity, Re) © ‘ERAE RAEN BT & MREF BRI
HEEER > BT EREEEHIMER A REE AR RS - CARI-7A fHz(HY
LI W PEE 73 AT 2 R A S48 1 (A ) A BafR (2T 3R - 45 & Dst 1
BCRIERRRS ESEBIHIENRERTES - 1f NAIRAS AYFE E#{1E M2 E
CISM-Dartmouth f&zURERY © 1£ GLE69 PR Slhy - Wit Ealul
el FEE A B Y A= SRR R A i i

ZiBbT5E GLE69 RS - KELBRURRIEA/E ICAO 5TE5:71(80
uSv/hr) F ISR W7 A A AR FE AN REE 1 - TSRl e PR T 22 1SR A
SEMRBKIG SRR T BRI T B S - (FER R R A
TR - ATAREAZEREE A B EEAEE EATEE - ARt MIETERE -

1 Invariant Latitude ¥}AZE[]FH TR —BE > o DAEREHIKTE S 2 — ([ DA ER b O A (B AR
5 WA ERG4 B E HBRFRIA o XA ERTR Y E BRFT FE AN BG4 T WA o a2 b
AR RGBSR ORI R -
2 Disturbance Storm Time Index A &HERIIGEEIEREAVIERE - [EHIRRE T Dst feUAH
1£+20 %(-20 nT(nano-Tesla) [ » EFEHUEA-50 nT Bf > AIFRREEA TR - HEEIERIERE
& > BEFRSEERE > S -
3 Rc = 15.062 - cos*(Ac + Dst/19.11) — 0.363
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Moving Towards Decision-Support Tools for Space Weather Hazard
Communication
BESHRARNRERRKEERETLR

Katherine Ross and Rachel Parker, IDA Science and Technology Policy Institute, Washington,
United States

ESEEALLIEREEIE - ERHERENRZE R R - RZERE
FALEME R 7T RZE R SRE R B ISR B - (B H A FIRAI(E &
B R ZE R SR A5 E R TEI GRS T 2 PR, -

AN —IHE RS SRR — T L EA RS E AR E R RE
KRS ETH > RTRERNEER - BSEEER - FIZEEEA
BE..  BNARKIERKET S ARENERERRER -

HEZR H AT A9 — RO E M R 2z KRR SE B R R - H A
TR ERE(E BARZE R RERAYEHE T2 > AR R AEREYE B e 7 2 (5
BRI - BELEERET HEIFF RO E > B AR TRER
R CH RS ZNE AR - (RERE I EEENNEEERK
FIRESRAAIT TEY B IR = B AGAT T8 - (A& T Re i
R E I o RN T VBN - EEERE Y AT RE AR B
i

H AR ZE R SR 8 Tk = S s B b Tl - A E R
b an{a] AAe s BT ZEE RN - DIFTZEIER BB > IR SRS HR MR A
ARERA T E R EREE - (BEERANBHRZITEESER > FIRETREAA
EAMARE L E N b R BAGTE SR E -

EENABRERERRELER - MEHESHEAE RS A EN
FEan > DU (S S 1EHEE S AR R G, - (FEE B AR M - EEET
AHEE HEECRAVERN - e AR HE A HIERRE DT -

SMERE B EE R PR % B AE B B (58 FH B i AR - BB
—HERE - HIEARHER @ EZERELSE NBOE R BT A &2
AR [RIEIR A (P B SRR T - R 5 U A SR TR b o S FE AR
TS S - A RE R BN E R AT - DR AHRK -

& aa A PR R TR ZE R R b A VUTH B B A

1. FRZERAHRALAGEEN T RAUTHN R RS - BB &R

BRa & -

T [

REfLE
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2. stHERHEESEFERNE
3. FETHIER T R e MR
4. A e B S 2 T A T e P Y B L |

NOAA Space Weather Scales

Geomagnetic Storms
s o £ Physical Average Frequency
measure (1 cyche = 11 yours)

Extreme Power systems: voltage and ¥ problems can occur, Some gnd sysiems may expenence Kp=9 4 per cycle
compiete colapse or biackouts. Transformers may expenence damage (4 days per cycle)
Spacecraft May exponence problems and tracking
Other systema: Pipeine currents can reach hundreds of amps, HF (Wgh requency) radio propagation may be mpossibie in many areas
for one 1o two days, satelie navigation may be degraded for days, low-frequency radio navigation can be out for hours, and auror has
been seen as low as Flonda and souther Texas (typicaly 40" geomagnetc lat )

Severe Power systems: Possible widespread voltage control problems and some protective systems will mistakenly trp out key assets from the | Kp = 8, 100 per cycle
ond inchuding 8 8- | (60 days per cycle)
Spacecraft operations: May experence surface charging and tracking problems. comections may be needed for ornentation problems
Other systems: Induced pipeline currents affect pr HF sporadic. satelie navigation degraded for
hours low-frequency radio navigaton drstupled and aurora has been seen as low as Alabama and northern Calfornia (typecally 45°
geomagnetic at )

Strong. Power systems: Voltage corrections may be required, false alarms inggered on some protection devices. Kp=7 200 per cycle
Spacecraft operations: Surface Charging May 0CCur On satefite COmponents. drag may iNcrease on low-E arth-or satoldes, and (130 days per cycle)
cormections may be needed for onentation problems.

Other systems ntermtient pQaton and low. may occur, HF y be intermutient,
and murora has boen seen as low as linors and Oregon (typically 50° geomagnetc lat )

Moderate | Power systems: High-latitude power systems may expenence voltage alarms, long-duraton storms may cause transformer damage Kp=6 600 per cycle
Spacecraft operations: COmectve actons 10 oNentation may be equired by ground control, possible Changes in drag affect ordit (360 days per cyce)
predictions
Other systema: HF- radko propagation can fade at higher latitudes. and aurora has been seen s low s New York and idaho (typically 55°
geomagnetic lat )

61 Minor Power systems: Woak power grid fluctustions can ocour Kp=5 1700 por cycle
Spacecraft operations: Minor Impact on sateie operations possibie (900 days per cyce)
Other systems: Migratory animals are affected af this and hgher levels. aurora s commonly visible at high latdudes (northern Michigan
‘and Mane)
Solar Radiation Storms
Physical
Mmeasure
Scale | Description | Effect Frcioveior | Aversee Praquancy
(1 cycte = 11 yours)
»= 10 MoV
panticies)

Extreme Blological: Unavoidatio tgh radistion hazard 10 astronauts on EVA (extra vehiular sctivity). passengers and crew in hgh.fiyng arcraft | 10° Fewer than 1 per cycle
a1 high lateudes may be exposed 10 radabon rsk
Sateliite operations: Satelites may bo rondered Useless, Memory Mpacts Can Cause koss of CONIOL My CAUS SMOUS NOBE M IMage
Gata, star.trackers may be unable 10 locate SOUTCes. permanent damage o solar panels possble
Other systems: Complete blackout of HF (igh Tequency) Communcations possile Ivough Te polar 1gions, and posaion emors make
navigation operations extremety dMcul

Severs Blological: Unavordabio (adabon hazard 10 astronauts on EVA. passengers and Crow i hgh-fying arcrafl at high lattudes may be 0 3 por cycle
exposed o radiation risk

May expenence y and nome 0n maging systems. star-tracker problems may cause
‘onentaton probllems. and solar panel eicency can be degraded
Other systems: Bisckout of HF (adio communications through the Dol 16gONS d INCIEASEd NEVIHELON BTON aver seversl days are
oy

Strong Blological: Radwbon hazard avoxdance recommended for astronmuts on EVA. passengers and crew i high fiyng arrcraft at high lsttudes | 107 10 per cycle
may be axposed 1o radtion fisk
Seteliite operations: Single.event upsets. norse in Imagng systems. and sight reduction of eflcency n solar panel are ety
Other systems: Dograded HF 83 propagation IHrough e polar 10gIoNS aNd NAVABON POstion erTors ikely

Moderate | Biological: Passengers and crew in high-fiying arcraft st high latitudes may be exposed 10 elevated radetion nsk 10 25 per cycle
Sateliite operations: Infrequent sngie. event upsets possble
Other systems: Smail effocts on HF propagation IHough the polar 1egioNs and NaVGAbon af pokar Cap locations possdly aflectod

s Minor Blological: None 0 S0 per cycle
Sateliite operations None
Other systems: Minor impacts on HF- 1do in the polar regions
Radio Blackouts
Physical Average
Scale | Description = Effect ‘measure « = 11 yoars)

Extrome | HF Radio: Compiete HF (high requency) radio blackout on the entire sunkt side of the Earth lasting for & number of hours. Ths results in | X20 Less than 1 per cycle
70 HF rado contact with manners and en route avistors in this sector @x109)

Navigation: Low-trequency navigation signals used by mantime and goneral aviabion systems Gxperence oulages on the sunit side of the
Earth for many hours, causing loss in postioning. Increased satefite navigation erTors n pasitioning for several hours on the sunkt side of
Earth, which may spread nto the night side.

Severe HF Radio: HF tadio communication blackout on most of the sunit side of Earth for one 1o two hours. HFF radio contact lost during this tme | X10 8 per cycle
Navigation: Outages of low-Frequency navigation sigRals Cause NCTeased error in posiioning for 0ne 10 two hours. Minor disuptons of | (10%) (8 days per cycle)
satoldo navgaton possiio on the sunkt side of Earth

Strong HF Radio: Wide area blackout of HF radio communicaion, kuss of radio contact for about an hour on sunit side of Earth x1 175 por cycle
Navigation: Low-frequency navigation signals degraded for about an hour oY (140 days per cycle)

Moderste | HF Radio: Limded blackout of HF radio communication on sunit side, loss of radko contact for fens of minutes. M5 350 per cycle
Navigation: Degradation of low-frequency navigation signals for lens of minules. ®x10% (300 days per cycke)

Minor HF Radio: Weak or minor degradation of HF- radio communication on sunkt side, occasional loss of radio contact M1 2000 per cycle
Navigation: Low.-frequency navigation signals degraded for brof infervals. 0% (950 days per cycle)

https://www.swpc.noaa.gov/noaa-scales-explanation#
15



Meteorological parameters prediction over Northern India, with a focus on
Fog, using LSTM model
£/ LSTM A TR L EIRE B HBIRE 2

Uma Das, Tanushree Roy, Oishila Bandyopadhyay and Dalia Nandji, Indian Institute of Information
Technology Kalyani, Kalyani, India

HINEENS - LR R ERAENZE % R EA 38 EE R E REEFHER -
B 2011-2016 A ahh H st BPEARSS (DEL) INGEE T £ 653 /NIFHYIRTE
A 2.48 (RIELEAVEORRL - 559ME 2021-2022 ] - RFF GV ES
WA T 18% - HNRBHVIE B S (ER L 2BV RIHE(LARE - E4H
BEERTE A RIFHCHERA (% - RILFE TR DA RS2 G H A P R AR IR

#(Long Short-Term Memory » LSTM){E BTHRIFZHV AR 2 TR -

LSTM &R 4L 4% (Recurrent neural network » RNN)Hfy—F& » F
#i AF9(Input Gate) ~ #iiiHiI(Output Gate) ~ SLIEE T (Memory Cell) UK S
(Forget Gate)4Hp¥ - FAFIARYRR 451 » 7] AR E AV BB IR FEETE
{50 FL & FH PR R B A FEORIRSE R e 71 P R PR AR B A R RV EE B B - BE AR
HRIFHE Y PRYBRSER R > BT RSB B 2 05 2 RAVE R -

FE LA ZE o {5 P BT RS 8 B SR Gk 2014 4F 1 H 2 2015 4 2 H IR RS
ERL - feBdR R 4 R EEARRR ES R - ZBORE - YR - 58
BRRE SRR - (EE S BB ERHEA L (Min-Max Scaling) BR B » BR4FEFT
ARHEEIE R 0-1 2R - i op HEHE A SRS mT A & (E AR R FBOH B R
E’Eé’%ﬁ  WEEAR EIVRES B A A MEE R EIEEGE - (FEBRA R LSTM 1%
R B BREE AR EEN - B e RS - BRI AR T
fE/EJ  FREEE 64 (HETER: - HERIZEE 2Tl - AR5 f s
SRS - BERAE 3 /NF—F > BEERIAE 96 /NF(32 EER)ZK
TR B R 9 /NF (3 FEERNAVIE I » 23ISR AR - 5 R EYHE TR /N (Batch
Size) 5 16 - 3|4k 100 {E[E] & - DA% EER = (MAE) #r S A TR RIEL H B H#IE
HI P mzE o (O RR SR UM BR R R VR A (2 - HER ERZBORE K
KARBHERA AR E BT - MAEERERFN T ERER A - B EEEERS -
HZBROREE S /KA EREIRGF et - (B BRI TN AR SOE
ZEf] -

T’E%ﬂlﬂﬁﬁé@ﬁﬂ%ﬁ“ﬁf’aﬁ%’iﬂﬂ@%%ﬁm@*ﬁ_ﬁ t Z e alER (Multiple
Linear Regression Techniques) ~ #&Ef& = (Recurise) L &z CNN-LSTM FIAHF5E
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FYRAJE LSTM LL#Z - SERBUNMERE RN K /KRB FMIZSR E - R TRty
LSTM =3 EffE - EAEFZBRORERYRIFNSE CNN-LSTM 812 T4 4 (R
2\ o FEARSTEEE B TR M IR ey RIS A A B B 22 R - AHEEHE
AL - ARHZE Y LSTM a][ERF A% (E R R 28 AR B R EA _EEEH MR
A EEES -

LH AT FERER > (2 4 (B H BB - EBERAI(E 2 AER A]
RER e - BEERAEIISREE BRI B4 (EENEEIE R A AR
I o FIMGE B B AR E SRR T Ry DR - T
MISERFTREG R RRAES - HINRZE LAV TR A € - stHREERE
FEIMEAER S > R B RHE R Al RE G AT IR b R AR N
RIERRFBIVRHIR R - 1 HERTRIEURREFAIRK 9 /NEF AR RE 2B (H2
BR/BERERE ~ AHENRE ROKRBR) G E1(L - fEftERE AR R REN: - A
A HELHEESBHE R EGH#4RE - EBEEB LERTA RSN
FyZEfH] -

B & A AR

Q: Rt TEEEEH] 2014 F] 2015 FHVER? BB EITFEAERHIEZ AR AV
T S 4F?

A TIE—(EE R A R DEV NS B AT - S35 2014-15 FRVEIRE S
TR BERATE © FFIEAE DT BARELR - R EMAHRRS R -

Q : £ poster FHE A EA 8 R - AESHRTHAML 4 (EZEEE?

A HMEAE SRS « BEUR - A7 o BRI A N 45
(information gain)#EfEHY o

Q : MRIBIHSAIREA - JLENREEFZHIEE R 22750 LA
- EEMARREEAR » A5 REHREERMAE R TAhRE?

A gsE o ILHIEEA SN ZREEIS AW E - M N —FRERaIHsE S
RHAA PM2.5 1 PM10 - WERHTHFTAE2E - ZINZRILAE S RHEAREER
o BEHEE—ATREN: -
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Marine Fog Study using the Weather Research and Forecasting (WRF)
Model and Machine Learning.

{2/ WRF R B a3 22 i T BRI 5T

Piyush Teeloku, York University, Toronto, ON, Canada and Zheqi Chen, York University, Earth and
Space Science and Engineering, Toronto, ON, Canada

BHN R L 2N BRER - HATFF S KRR HBIESTHREER A
& - WEE SEEE AT a R KEE(LWC) - ARiH7E 2K RHFEFITH
#H i = (Weather Research & Forecasting Model, WRF) Ei {828 E2 33 1 il 2l 040 22 ¢
TR TR AR -

BRI KRR AN E/EHY Yarmouth B St. John's FE A1 THFT - $RA 2012
g 2023 FHIREF 4 HE 8 AR/ NFHYEE RSB EHE AT E
KL o MBFZ7ERHEREENEE ~ TR ~ 2m AYBREERE ~ 10m Ay e VR K
SABAE » F WRF HilmHE 2:4t0(WPS)HI ERAS Bt &E i Az mk -

b &
S
&
&
&
cherihcd
wLEh Rz
Québec FRMEE §
R

_Montréal
g O

&
IR~

;ta\//va AL E
v

Yarmouth
o

L oata
/--Boston

149
o

L mnns R
%mvﬁ °Nelwport

R
/" Philadelphia

(i Fl — 7Tt #¥i<s Binary classification {F RBa B 825 775 HHIE T (BE RS
<1.2 AB)BFERHZ(RERE>1.2 A H) - WRF fyaest RyWi 8 - AR R 9km
PR FE IR KRR - R4S SR A SR S B HIH TR B A - HNEEFR S
A PRI RN IR R - EREE A PRI o (EE A T AL
(Random Forest) ~ fii[EfEE£E T (eXtreme Gradient Boosting, XGboost) ~ ZE4Msf
414825 (ExtraTreeClassifier, ETClassifier) fl{= 55 HizC [EHE A (LSTM) 2 faiff a3 223
Bk IRFpPIERHZIR 0.875 HIELEI> Feall SREEATRIGENEE - B 2012
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2022 FHYERIAR SRR - T 2023 FRYERH TS HIEEES « WA R R
51|28 Y E5izE (Time Series Cross-validation) {738/ XGboost f{1 ETClassifier $% 2|57 {£
SEOETHEANEL - B BERS I HERE -

HEAPEEL(E 2024 4 4-8 AAVERETIRER - DL WRF IBREHY R PR
A2 EET - BREER2K 24 /N AT BEREZHYIE N © (M fl-scorel{E Rya¥ oy
w3 SEREUR ETClassifier FETHEAE 7R HUSA (£ f1-score » BLEI{{HH
WRF ARG RAMLE - JRE AR TS H THEETERE -

BRAAY R SR S I T S A BV RSG50 RA R SR
ENETS RAFRVIISRT » S HEGERTHEREE R - AUTFTie Al WRF BEiEsE2
BHNE A BER T S Y TR AR o (B ERETVERERRE R B AR RS
ERRIAEREATE L o RAATHEA] DAE 5 GraphCast F iRy 2 B2 15
N » BEATERE R AEAEZEANRE K S '] 52 -

1 f1-score= 2 LICCHIONTECAll -, sy pscs foh P A it 25 B FTSS o S S ST ORMEE © 1 iy

precision+recall
EESTEL -
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Tropical Cyclone Track Prediction over North Indian Ocean using a hybrid
Deep Learning model

{58 PR AR R B B 1 A TR I L EN R R B SR

Uma Das!, Soumyajit Pal?, Surovita Bose? and Oishila Bandyopadhyay?, (1)Indian Institute of
Information Technology Kalyani, Physics, Kalyani, India, (2)Indian Institute of Information
Technology Kalyani, Kalyani, India

B R i AR MR R SR H 2 — - AR AEFRT T E AR HY
THERAE ST - BB BUREFTSERTAYRR HIELESE - DU ARy ARV E AR
K o HEBFE PR TR LS th i B G R A IR RN e B B R A AR BRI E
FEEV RUTEHY BN -

{5 VB RMEL &2k B EFE K225t 4H4% (Indian Space Research
Organization, ISRO) T~ SR G EL AL 15 2 45 th0(Meteorological and
Oceanographic Satellite Data Archival Centre, MOSDAC)$2 (it 2 5215 - BFfE]
€ 2013 £ 10 AE 2023 F 12 A » 45 30 738 —2 - fRET ORVEEETE
BRRFR 5 A EIE {22 3P (India Meteorological Department, IMD) | {9 & f5 2¢
P95 % 4.0 (Regional Specialized Meteorological Centre, RSMC) - [EfEZHE 2013
10 HZE 2023 4 12 A - BrE&EMNEE 3 50 6 /NFEH—X » EHFTRHL
BEMEHSMES 2F 30 o8 —% -

B FERY A SS S e TR R AHEC B A (ConvLSTM) ARG B EC IR AY
(LSTM) - LSTM ERAIEAM4EE - &l R HSE Y] ~ e iR
RZEE R HIRIREAL - (BB IR 2 G E B EEIIN K Ty 22 4
&N - BRI R A R eSS - B LSTM REER e Hir
@B FTPAEEZEA ConvLSTM - SRR FANECIRIFAL R — eSS Gt e
(Convolutional Neural Network, CNN)EZ LSTM HYHEE4EFE&fEAY o ConvLSTM HY
Ze k& 515 (Convolutional Layers) ~ B A ' (Input Gate) ~ #5H[(Output
Gate) 5z 3 = F(Forget Gate)HRY, - &/ & FH1LH A PRV BRI 22 %
&l o 10 LSTM Z R pE B P51 7047 - ConvLSTM REEMESES » AEEIRFER
B 5 7 P B R AR P R 0 AT

JFEWFFE ConvLSTM HIRBRER SR 2 &5 © 55—/& ConvLSTM H& 32
Bt FEEE 64 HEIT - S BERANZRIVERE » K5I ARG MR
M EAEIESR B T (ReLU) /E Ry Ut 3 (s AT fi S ESR MR (% > FRTHIEZLRY
RIS - MEJE LSTM f.& 64 {EEiR: - FZREEIREEAVEN - PRATEE
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(tanh) Ry %Bhek % - ConvLSTM B LSTM 4: gV a 48 HF 1% - @il —(EE
& 4 (EETRHY 2 BEE Rl PTE S W EETR - R S A - 8
P 2013-2019 F B3Ik » 2020-2022 4E1E BBREHER 2023 4E{E RIS,
% °

SEAETUAEER L 12 /NP - RETEURIISRZR 3 /R N B - 1B
i B RS R DL 5 5% 7% (mean squared error, MSE) K -9 48 #1557 (mean
absolute error, MAE) £ 3 -

ISR ERRRAEIRE R » BRI AVE S IRE RV R - Brsgieny
srE LAl S S HET S - U RE A AE — EIR R BB G T S - Ml EAY =
B AR - A ERN BRI ZALRE I LR - B EH EED
R ATEHNERE -

IO BB AR I B — A P il fE 20 SRUER Y 22 ] R I Rt -
REFIHF TR RIERS (R - i — PN BRI TR BB - 7] S R
AR BTN » ARACGE—SHIE0E H AR RE ERF FUAR e R RS (L - DU
RV S BUETTEREE DU HRE -
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The Frequency of Autumn western North Pacific Tropical Cyclone Linking
to Spring western Pacific SST Anomalies

EFEILR R RISRR AR R AR EE 2 Bk

Xuan Ma, Fei Xie, Xiaosong Chen, Na Liu and Rizhou Liang, Beijing Normal University, Beijing,
China

PEILAC R A RV EVT e £ RN =0 2 — » A3 E R
6-10 H - H /53 A% (Sea surface temperature, SST) L4 2 58 e m 2 20GF
SRIEERCHIRASER R . — - S TEFEEE LAY SRR 52 (40 ENSO ~ PDO! - PMMZ)
GRS BRSO R FEHRE - BT RIEN AL SR
%‘E °

IERF R 58 A 225 A R L R RE /572 (Eigen Microstate Method, EM)353 #7753
S ZE T B R SR 52 » R 78— TR A WY PE AR BRI AR e — TS
HIfEHE (horseshoe-shaped warming pattern, HWP) - & 7%&Z= HWP EIHBEAH AT
i% » Kelvin Wave & 5 [E& /7875 KL R IR R EEE » i Kelvin Wave Y%
# Bjerknes Feedback {E7RE PG A SST 81% - 0 58 AP [m] AR AR -
& T 7R 7EER it (Walker Circulation) » #E—25 4538 1 [m] @i HI(E S AFF: SST
HEORL o 18— Z B BB HICE TS R R T S AR E il - BB
fred: gl iE A MR R -

W% i A HWP AYRS P85 (L2 2% HWP index(HWPI) » 455350 (T 2-3
H Y HWPI BFEIEACERE 9-10 H By ey AR iR Z Ry MHRA (A B0z 0.4
A 99%(EClE - AR HWP U By Rl L ORR A2 & -
feH DL HWPL E RFEHIFEER - B EE I AR R AT ARSI &E TR
LA B RUTE AT RE Y AR R

BERFEER 2024 52 7 HEERPIAT -

1 Pacific Decadal Oscillation
2 Pacific Meridional Mode
S —FERAN T RRHVEER A - TEEAN S SRR ERRAE S/ KE
BAFEN 24 B R PR I HVRHEIRERE - B Lo P 2V O T By ©
4 Xuan Ma et al 2024 Environ. Res. Lett. 19 084019 DOI 10.1088/1748-9326/ad5fa8
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2~ LREER

1. ISR A\ T B (a2 R ) AR ARV IEH]

PoEsERE /R BRI IR R R S e rh R 1 2o Ve ) CHE
st RARAE THITRTT » RBURAY AT VR I R RUARIE(L - BYRRTE KSR TR
OISR 3 A H B SE R P HEREE - IR Ry PR BRI 2y R © ATt &2
INELAMREZ LR BRI RERENTE - SO ERE#ENT

(1) /Ll\f;f .

A Bl -

.

i,

B.

i

il.

C.

.

ii.

iil.

.

M R L @I B 38 AR AR BRI - TRl R a2
EHVEE R

St BRI (Y i g P B 22 sl b P BT A
HERHEZE S RS TENA E - 4 G ikas S B AL R (FHIE
5 FERYEL S A @I LR i 5 - R ER N T B A R LA TH R
FIRE

sl /K P -

TRy BB Rl K B KSR R (P02 SRR SR R B L 68
VIR AR TR AR A E BT SR AR 1T ST R | SR Bkt i 2s
R I REEE BNt B R EEENRRIHE -
NeuralGCM B Zedt & N TR ZMYEARE - M S EHGHYRRER
FRATCE S SR R (R, - $R 0L 7 —TRar ey R T -

T TR -

TR S AR E B ROE R » IR E I AR R R - 2
GEAFERSEE -

RR BRI AR H RS R AR A (LSTM) - 7R TN B 5
MHRAHVE R R S (R2EK/ BED RIS - MRS RKRER) I - MHEE
JREAt B MR YA Es B2 E A » R THIRGE SR L BB S -
SRR R TR TR RS 20 (WRF) B %25 B2 8 Rl A s
TR TR RN - 1] RAEA R THERECR -

ity e (e ) B AR TH R

B RiE S i AR A AR R RS — AR AR A R T
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ERTCENTRIRRE T > A BT R s s 2 D THE - BRI ESERD
HWEAK e
i ARSENPERR SRR EEEE R E SRR
TRMICENRE B SR e RSN - B Bass REUR B 1R -
(2) & PIREFZIER I A TEZER N R R AR > &2 1]
FEWRFELHBN " RFUSHETRREZERMSEGR > # LRATESE
FIRRFITZE R MEHE AR AR B R T IE AR E Tz AR TH
HRAE SR LASF B B PR e, -

2. SREEPRZE KRR

HAMEEERZRREH T RAZEBRZERRAFEEMAZEE - AMES
EREERZERRSEMET - ATRERZ @GR T8 - ERRIE N bt & B
HAB R RERFIEREE - BEAREINSR P EE —HIRIBL A AR -
a7 113 £ 10 A REIRZERE (NASA) B S B EY 50 i B A SRR E (NOAA) E Af
KEGEEHE AR » KRR RENZE TR ERMZEER - AEEERN
113 FGERF RRE N ETAMEEM A Z BT - WM A BHR
RZERSAHTREAL » EERARA AT HE R B ARG b R 22 KSR AH R
aRlE > A B e e b S s B B FE A RE

3. FHEIRAHES IR &

S BIEIRUT & REE AR R B AT ECT AU 7 iR AR o 38 e - 2D 4%
FHAREFEAES » MECRARIRBSRES M e (L FHE N HIRRK - BIFETET S
IR LIS ISR - AR G DA A BRSO AR e R U Bl
2By - JRETHEIEENTZE RIS, - AREINTZE ARHI7EETE SR - BRgHE L
PR BSR RV TE % - T RSO - TR SRR PR ER A A o
B BRI SRR (A o NILEEARACRERF IR S 2 IR & - MECRIKEIRY
FZE SRR TR BT RE Fr LR PR A B, DT IR A -
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