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Pre-Conference
Workshops

AM Poster Session

8:30 -12:20

Oral Sessions

Exhibit Hall

Hours

10:00 -13:00

Exhibit Hall Hours

Oral Sessions

10:00 -10:20

50 - 12:20 Dedicated Poster Viewing (Online iPoster’s and Poster Hall)

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

13:40 - 1410 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
FI SRR 1 B R HET A R ES B RIS [ SR RLATREEAAET - DM

A

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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CAT) ~ LLHE AR 5 [#EAY LR (Convectively Induced Turbulence, CIT) - H:rf
CIT XATLAU#E—20 73 Fy + BB AL (In-Cloud Turbulence) LUK 7 SE I 4T &L
Jfit(Near-Cloud Turbulence) - FEREHFFE ZR R HIAS [RERTRLIA
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2. (HERLATGREAVIAAYS © Bt U-Net 2RI RSS2 5 A - (/] GOES-16

1 Lee etal. 2021: https://doi.org/10.5194/amt-14-2699-2021
Z Geostationary Operational Environment Satellite Advanced Baseline Imager
3 Lee etal. 2023: https://doi.org/10.1175/JTECH-D-22-0137.1
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Airport Probabilistic Forecast system for the severe wind shear prediction

PSR TR I ARG - SRR I TR

Duho Jeong1, 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

JED 26 R B E [ AR ZE F_E RV ERIREM b - BRI st B E R RrhlE
FETRIEAVACIEPE B - DI RN ZE R TR PR B PR H o S5 R
— IR TR T & IR A HEE M - LB Fe iR B AR B 2 B0
Bfit832% (Stochastic Perturbed Physics Tendencies, SPPT)! » /&7 —EF N L ETH
AR DR TR 2R -

{5 FH VDR TR 280 T SRR () T BRI PG ARea5 /K S 3 B\ DT AR T
ST LSRR E T - (E22 ELUJE 2 245 (Low-Level Windshear
Alert System, LLWAS) Kz 268 |~ 885 72 = 4 JE35 5 a F5 i (Wind Synthesis System
using Doppler Measurements, WISSDOM) &} ##E1 TEGEE o BAZT (e F BE—H =
TR R EEEH - R R EETHERAV B SRAAMELE - TR R U558 2 Bl 4
PRIV A S VAR - B0 2R EER B RE e 3 B — U A
BRI/ EE B U)SEA - (WE T AR V) TR BRI

R — B ET i R EETHNHRIR - U7 R AR E R - 5IAT
B BHIES - (EREVIFRERVIEEE - &R - 2EHHAERS Tard
P2 ERE AR S U R RER RS - B SRR R TR - ££ 90% LA
ERVE BT - Hagdra e PR IR AR £ -

@E R BRI — EREN R VB E TR - (BRI 2B E i h e
K& (5 FH Y R DR TR S S A FR i O P b s it B Il PR U
HHEHEAIER -

U B M AR BUER R IR (NWP) ISR Sty - i85 | A M RIE B REE & U A e TR R
I o

2 Probability of Detection, POD = HitesMisses

3 False Alarm Ratio, FAR = False alarms

Hits

Hits + False alarms



Modeling Precipitation Extremes with Neural General Circulation Models

{# /] Neural GCM FEEERRIRIEK

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

EHEAHY AR ER i fE = (General Circulation Model, GCM) & FE iAW &2
AR ERERRAVEUEIES - (HEF 2 YEHBRE RIEE N - & S8 E ki
st A RS SRR 8 - D STEMREER - B2RA2EIE
bt - AIREEEUEAGE R EIRE N AR - IR A EEN: - 55
SNRABE SR SRR AU (ISR il B 2 (BB T LAV ER () > S B0 e b T »
MHE B EER A/ HERER - MIFEREH - SLUE TSR -

AT S B Ry KR TR R B T — (B J70% - s &
RHETTHIGR - AT TR A TR - 15 e iR es 22 A e A KSR TH R
AL - BRI AT R A R L VR R E o (B EAERh
Rk = PR e A S LU SN SR B R Y S FEARRE - (A IR IR SR E
55 R AR R IR ] R A SRR R EHGE - R A il K R Y TH
A E - SiRESEEE A E DI T e e RAB B E ARG A -

Google Research 1F 2024 4 7 H HA]FA Nature F5E 287 NeuralGCM! :
—(EsEE N TEENYEERIE S A - BRHEGIT R B2
BIEMAESE & - EREIRE A R 2 B B S EI Oris B By — 20

NeuralGCM Z{# I Google FrZdHUfkasEEHHESS JAX? » I ENYEER
77800 (dycore) AR A RS AR REN A2 < JAX HEZR A FR AL a] i oo ME
SCPRESIRENIA TR > AiETRE T HERER - Hoal il MR R i 5 Zhivor
Rt w1 9R > BE 50 S 4 e AR AT/ N RUEE AR 2 [RIHIAH & 7F
I~ EATRRARIEAEGEAL © AP Neural GCM £ IS 22 AR TR {E4E GCM
PERE2EUEAY RSB - EEE T ERHEL TSR - B AR S
FEREHEE -

FEEIFHEIE L NeuralGCM E5ufE ERASSERURSRORREEN) - R Ei A7
AIZCHB T2 O TR e - FE4S & ALBAHIETTHE - e EA B ek

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-
2z Frostig, R., Johnson, M., & Leary, C. (2018). Compiling machine learning programs via high-level
tracing.
3 BONF AR ATEH 0 (ECMWE) IV AR SR RER AT N ER » HEE 1940 FESE
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A HE R RERAENI TSR - K T HECRE YL Ry — 2 - 1A [E
TREKAZASE R - B KRG RES MR T - 28 H Y A SRUIRRE A
BRI E—ENA—20 WIFtE BT R B TR E S - ARl
BRI ROEE - B Im A ImH IR -

Neural GCM R SR R4S SR Bl SRV SR S TR ZUMEL - R Bose st
PERVSER - RS S PR R R 280 - el KSR SRR TR
BIEAE 95 B LHYsRlE/KEM L - AR HB SRV FUAIRE ST - (B1E 6 /NEF
LUT By sl KT RS0 © NeuralGCM 55— THE B T{FRAE SR e -
FIIRRAL R — PRI R RE BT TR R 40 4F - [BEUBRAENUE - it
RARRIEIIRREEE A BE T - ISR E RIFAYSRERAEE -

sia A B (R T TIR/K G RAVIR R R - o B itiEfE K - B
S SRR A R4S B AT LR » NeuralGCM A 7K AR S+ R A B AP /K 2 S
B Ryt - BRI /K R 22 At SR s U 4T 50% » TCHIZ AR HRER
7 9R 7K LU RS BN B B R R BAF » SMER /K= An e
SRFfE]_EAYERZZ B NPY AR o FE4 NeuralGEM ££[7KHY H g2 (Diurnal
Cycle) |-Ag 5 AEHERN IR BE /K CHERHIIRFR - Fr R AE e sy IR e 28
th o BORTHIRTFE R AT I AAT - HURHSFERA L
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Comparative Analysis of Aviation Radiation Models During Solar Energetic
Particle Events

NI AR LR E I est 2 oy il e gy

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

FERFZERERL T3 25 - HNUTHY S R A AT AR AV ARAE A B R
RPN SRR AR BRI > BEFE IR AR - ERENEE - MR EE
STHITRAE N B RS ARAVEC R 125 S Bl BRI R B RO T AR AR B A 4K
TRHUIRATETE » (BT DRI THRA ] ~ JRES 2 EEA -

SR B 5 B AR R (NOAA) Y AR ZE TSR T L (SWPC) [R1 = BRATT 22
SRR R AR BRIR A TRE - R K2 KA E i (Space Weather
Advisory) - fRIZ B ECRTH SR (ICAO) HIPEAERF A 823 77 By 5 (30 nSv/hr) B
Z1(80 pSv/hr) W {E<E4) - FREMTZEMHEI A B A2 -

PRI A = SIS AR IRR - (ERT2 2 e Y 5 B R A & £ 224
UG - REIEFIIZE & 25 (FAA)HY CARI-7AVRI SRR R A ZE BN ZEHE
(NASA)HJ NAIRAS2Z W {lil & AR, - 2 AT 5E T {F R EEE = - Ah5tE
EH GLE693 SR B 2] > BRI A 41000 JLIK S K a8 R TH
ot o BEERT S - EMEREAERIREE LB —E RN —2: - B4
FEITRALELY 5 FEAERIE - HE(FRHRGRE(80 uSv/hr) Y EGR IR T HEHYE
B o G RA RN AT RE R RtE U EROE ERYAER ¢

1. SEPET-HExE* © CARI-7A ({48 GOES HYMIEER » W EERaesE= N
500 MeV HYEE[E]7EE single power law® » 2% {5 A 1B BB A I AERE

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
Z https://ccmce.gsfc.nasa.gov/models/NAIRAS~3.0
3 GLE (Ground Level Enhancement) ‘& 2K H K[54 &AL T-5E 2 2 4= - G {EhBk R mzE £ ]
MIZHYRIE - & WE LR B o BHlEs (EE 2/ D — (B ey B Ml 28 B i 4Rt
AR R - DURAEIERYZE e N E FE T S 58 - BI3EaC /&y GLE Hf -
GLE69 /2 2005 4 1 H 20 HE VM AHEH IG5 E 1 - FLEEFRIRE Ry @i Ry bRl - (E%68
WNEEFIIEEAE - FE RO B b R 08 e 2 8T8 5 oo ek -
* SEP Proton Spectra f51{E K5 maef B4 - B FHIEEE I iEM -
5SN(E)xE™“
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VS REER ST » HEBTELRERZIR - 1 NAIRAS #E = EE A i 38 GOES Ay s eifs
TTIRIEEETT  BREERES 4SS H single power law, Ellison-Ramaty, Ellison-
Ramaty double power law, F1 Weibull distribution #&f&i /7, £ #5E#E » FEiEE
ERHEELE AR L E -

2. FElEHIEE (Cutoff Rigidity, Re) © ERAE R REN AL T /& M AE AL HY
HEEER - B rEeE@H PR sEE ARBASRE © CARI-7A 152(HY
= ELfE LE M AR AT SRR (Ac) WIS ERRH (G 5 - &5 S Dst 15
BCRIEHTRRS R SE B HENRERES - ifi NAIRAS HYFE B a1 E & IS i i
CISM-Dartmouth f#zURERY - 7 GLE69 SRRy - FifE(FE AR
el A B A= SR R AR A R o

BT GLE6Y SR = i » KLU AT LE ICAO 5T7E5871(80
uSv/hr) Bl A E RS AL S GR FE YA EE M - IS e MR T = R A
SEMERIG SRR T SRR TEF B2 - (FER R A
ETHH > AR TZERCSE AN B A e MERVELE - AR MR T E R

! Invariant Latitude #fjRZ2 P HIERE 8L - A DUERGEC IR E — (B DU ER By L A 5 AR
5 0 WG EHSERIEHE B IR o ZWLSERAERNERTR AN e BT S R St 2 488 P2 7 o S0
RN BRI - WD ERERILG R IR R R -
2 Disturbance Storm Time Index FIF M & HEKHIZEENMEREAVIEHE - IEHIRRE T Dst f5RUEE
#£+20 #-20 nT(nano-Tesla) Z ] » EFEHEF-50 nT 15 - RIFoREE 4 TSR - HEEETEEIERE
& - MERSREEE 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
B SRARNRERREERETH

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

EHEHIDEERENIT  ERRE R BN RNZE AR 2B - RZERE
FALHR K TR ZE KRR BRI TR (e B H A H I A (5 F = A
FRARRZE RSR AR B H AT s T 2 PREY, -

g H ISR T REE RS — A A E ARSI R ZE KR E
SERRRAVEFE TR HPBEEIRER - BTEREER - fTEtEA
B BN ARAVEERNKET » P2 ARELERERRER

HEZR A A 48— By AR e A iR KR S E R > H A
AR EFRENE R ARZERABRAVEHE T3 > A RERAERE fe M LR R 72 (5
BRI - HESERET FIEIEE ROTEER > B AR T RER
HEH R TR AV E R - (HEEHE A EEEREIEES
i FIRESR AT BLRRE - FrEE NG = BASHUI BN - (R I RefE
ERPA L E I o RS TR RS - R AV ] RE R S B R
i -

H AR ZE R SRR 1 T TyA = BT 50 R B b sl - JC R e R
bl HAG s B ZE (R 2RI » DIFZEEE Bl > IR B R E R S TR A
AGHETRITEH R E T - HEBERNTHRZITENERN - SRE AR
AR S S E RN b R ELAG (RS HIE -

HETAERERERERELER - MEFRE B AR ERZAE AR
FEnn - UG SEREE SRR (EHE RN - HEETEE S
AHEE M BRIV E R - R RE AT M B R RE

SIMELRE E R R TR I ARt s B B (o I il A RO - (BB
—FEERAE - HIEARHER © EZ SR E MG N LB ER T A 2 -
A [E] SR 5 R G aR R R T 2 - R A T 2L A BT e S e AR
PGS - A RERE B ER B RAUTE) > DB bR R -

A% i Erhe R TR ZE KSR R\ ba i i Y VU P B A

1. BFERZERATERE ARG BN RTINS REEE - HEEH =R

Hiaw & -
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2. $HHEREES EREENE
3. E?EWEPT%%%%Z%AKEEﬁF{#’“*
4. R A JE B S TR R i o Y (B L

NOAA Space Weather Scales

Geomagnetic Storms
Physical Average Fraquency
n t
Scale Description | Effect measure (1 cycle = 11 years)

Extreme | Power systems: system problems can occur, Some grid systems may experience Kp=9 4 per cycle
complete collapse of blackouls Trurvsfolmvvs may experience damage (4 days per cycle)
Spacecraft May expe charging, problems with orientation, uplink/downiink and tracking satelites.

Other systems: Pipaling curents can reach hundreds of amps, HF (high requency may many areas
for one to two days, sateliite navigation may be degraded for days, low-frequency radia navigation can be out for hours, and aurora has
been seen as low as Flonda and southern Texas (lypically 407 geomagnetic lat |

Severe Pawer systems: Possible widespread voltage conlrol problems and some protective systems will mistakenly trip out key assets from the | Kp =8 100 por cycle
gnd including 8 8- | (80 days per cycle)
Spacecraft operations: May experience surface charging and tracking problems, corrections may be needed for orientabion problems
Other systems: induced pipeline currents HF radio sporadic for
hours, low-frequency radio navigation disrupled, and aurora has been seen as low as Alsbama and northem California (typically 45"
geomagnet lat ).

Strang Power systema: Vollage conections may be required, false alarms triggered on some protection devices. Kp=7 200 per cycle
Spacecraft operations: Surface charging may occur on satelite components, drag May increase on low-Earth-orbit satelites, and (130 days per cycle)
cormections may be needed for orientation problems.

Other systems: Intermitient satelite navigation and low-frequency radio navigation problems may occur, HF radio may be intermitient,
‘and aurora has been seen as low as llinors and Oregon (typically 50° geomagneiic lal )

Moderate Power systems: High-latitude power systems may expenience voltage alarms, long-duration storms may cause transfomer damage. Kp=6 600 per cycle
Spacecraft operations: Comective actions 1o onentabion may be required by ground contiol, possible changes in drag aflact orbit (360 days per cycle)
prediciions.

Other systems: HF racko propagation can fade al higher laliludes, and aurora has been seen as low as New York and daho (iypically 55°
geomagnetc iat )
G1 Minor Power systems: Weak power grid fluctuations can occur. Kp=5 1700 per cycle
Spacecraft operations: Minor impac on satellia operations possible (900 days per cycle)
Other systems: Migratory animals are affected at this and higher levels. auror is commonly visible at high latitudes (northem Michigan
and Maina)
Solar Radiation Storms
Physical
— Average Frequency
Description | Effect Fraclavalot | oars
»= 10 MoV =LY,
particies)

Extreme | Blological: Unavoidable high radiation hazard o astronauts on EVA (extra-vehicular activity), passengers and crew in hgh-fiying aircraft | 10% Fewer than 1 per cycle
at high Iatitudes may b exposed 10 radiation risk
Satellite operations: Satelites may be rendered useless, memory impacts can cause Joss of control, May CAUSE SENOUS NOISE I IMage
data, star-trackers may be unable to locate sources, permanent damage to solar panels possidile
Other systems: Complete blackout of HF (high frequency) communications possible through the polar 1gions, and posiion eors make
navigation operations extremely dificull

Severe Blological: Unavoidable radiation hazard 10 astronauts on EVA passengers and crow in high-fiying aircraft at high latitudes may bo 104 3 per cycle
exposed to radiation risk
Satellite operations: May experience memory dovice problems and nose on IMaging systoms. star-tracker probloms may cause
onentation problems, and solar panel eficiency can be degraded
Other systems: Blackout of HF radio communicatons through the polar regions and increased navigation errors over several days are
oty

Strong Blological: Radution hazard avoidance recommended for astronauts on EVA. passengers and crew in high-flying aircraft at high lstitudes | 10° 10 per cycle
may be exposed 10 radtion sk
Satellite operations: Single-event upsets notse in imaging systems, and sight reduction of efficiency in solar panel are kkely
Other systems: Dograded HF radio propagation through the polar fegions and navigation position errors likely

| Moderate Blological: Passengers and crew in high.flying aircraft at high latitudes may be exposed 10 elevated radtion nsk 102 25 per cycle

Satellite operations: Infrequent single-event upsets possile
Other systems: Small offocts on HF propagation thiough the polar regions and navigation at polar cap locations possibly affected

81 Minor Biological: None 10 50 per cycle
Satelite operations: None
Other systems: Minor impacts on HF radio in the polar regions

Radio Blackouts
Physical Frequency
Scale | Descri Effect
- measure (1 cyde = 11 years)
Extreme HF Radio: Complete HF (high requency) radio blackout on the entire sunlit sxde of the Earth lasting for a number of hours. Thes results in | X20 Less than 1 per cycle
o HF radio contact with marnners and en roule aviators in this sector @x10%)
Low-t ¥ used by maribime and general avialion systems experience oulages on the sunid side of ihe
Earth for many hours, causing loss in positioning Increased satellite navigation errors in positioning for several hours on the suniit side of
Earth, which may spread into the night side
Severe HF Radio: HF radio communication blackoul on mast of the suniit side of Earth for one o two hours. HF radio contact lost during this time @ per cyde
Outages of low. navigation signals cause increased error in positioning for one 1o two hours. Minor disruphions of (1o (8 days per cycle)
salelie navigation possible on the sunlit side of Earth
Strong HF Radio: Wide area blackout of HF radio communication, loss of rado contact for about an hour on sunit side of Earth x1 175 per cycle
Low- ¥ navig ignals degraded for about an hour. (o (140 days per cycie)
R2 Moderate | HF Radio: Limited biackout of HF radio communication on suniit side, Ioss of radio contact for tens of minutes M5 350 per cycle
Navigation: Degradation of low-frequency navigaton signals for tens of minutes 5x 105 (300 days per cycle)
R1 Minor HF Radio: Weak of minor degradation of HF radio communication on suniil side, occasional loss of radio contact L) 2000 per cycle
Low-f ¥y jabor s degraded for brief intervals (10%) {950 days per cycle)

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

Meteorological parameters prediction over Northern India, with a focus on
Fog, using LSTM model
{23 LSTM = FRERILEN B BARRR Y R 2

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

HIREIEIN S - AR m A2 58 A 208 IS EREEBHER -
BIANAE 2011-2016 A H 5t BRISH5 (DEL) NG THF & 653 /NIFHYIRTS
R 2.48 (RELLAVEER IR - SOME 2021-2022 4] » [NFE SRS
WIS T 18%  HFRBHVIZ B L (ER 2R R LARY - H4iE=
e A RINIORERA (7 - RILIFA TR DA S S B A P RATIHEC G
%I (Long Short-Term Memory > LSTM){E & TEHIEAY RE S T H -

LSTM ZEIRTH4L 4% (Recurrent neural network » RNN)f1fy—F& » FFEH
figr A9 (Input Gate) ~ gy (Output Gate) ~ ECfE B T (Memory Cell) DL 38 =Y
(Forget Gate)&Hpk - HURFIRAVEGET4EHE » o] AR E AV IR e 25
(50 ELAE = P R R BRI RN e e 71 P R PR R R B R RV EE B R sE R
HRIFE Y PR > B ] RSB E 2 B 2D RV &R -

FERERZE (5 FHE RS R B SR B2k 2014 4 1 H &£ 2015 4F 2 HHRIHY RSS!
B > (s B 4 (R BRI E2 8 - EZB0RE - YR - 52
BRI RKRIRR  (FR RS BUR B FHERL(Min-Max Scaling) p ¥ » BR4E Ay
ARBEIE SR 0-1 2 [ - d#op HEHEECE SRS Rl vl A & (H RS R R EOH R HI R
EE it WEEAENRESEEAMERNEETE - /FEBRANE LSTM 15
A 0 BRSSP EEEN 2R )8 RfRthes - RIRB RIS &R
T B 64 (EENE: - HETRIZ Me 2Ol - AR rpy &
VRN - BRI S 3 /N —2 > AR X 96 /NF(32 FEE DK
TR R A 9 /NEF (3 FEERDAVIE N  FE3/IISRAEAE 58 FHAYHEZOR /N (Batch
Size) £y 16 » 5|4k 100 {E[ElE - LLPIEEERE (MAE) & TN B E B H#IE
H PR - 7 PO BE S P TR B B S AR B A (- FLERERZERR S
KORBRERAA AR ERET » A ENRRENTRA SRR R - AR E ERRE -
HZBROm IS Fo KRB _ERETRAr A Pers & - (PRSI ERY TR B A BRI
ZE[E] -

TR oAt B R I T e A IR B B2 8 =+ 2 o4t Bl Ew (Multiple
Linear Regression Techniques) ~ #E# 5= (Recurise) L 5z CNN-LSTM FIAHZE
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YR LSTM EERE - &ERBUNMERERME /KRB MIFER F o fEE ety
LSTM 3 EifE - (EAEFZERR ERYRIFIS Y CNN-LSTM B 2% T 1 [ml R
2\ o FEARSTEE EBLIZ TR M mI R A AV RIF G S A S R 22 - AHERH
A > ATFE Ry LSTM H][ERFERIZ(ER R 28 > £ IRER B A
A EEEE -

PLHATHIRIFEARER > (2 4 (8 HRVERRIRE > FEBERAI(E A B2 AT
RER e BE G IAE ISR B BRI By (EENEEE DRI A AT
I o FIMEIE R BRI AR E SR SR T IR VIR - AT
EERATREE R NAES - HIVRE LIV THMERIE A e - $tEREERE
FEIMEAVER S > R — (A4 R E R ] RE G AT e IR b R A PRI N
RIBRRFBIVRHIREE - il B EATRIEZUABE TR K 9 /NRFNHTRE 2 (52
BR/FERERE ~ ARENRE ROKRBR) STt - SRR F AR RElE > I
AN HELHERSBHBE G GH#ARE  BEEB LAERTE T LIEEH
FZEfH] -

BRI E

Q : Rft/EEEEM 2014 5] 2015 FHVER? HE B FAVERIEZ I HAY#E
S & S 472

A e —EE R DR NVER S AT - 53 2014-15 FHVEIEE G
IR BEWSE o FRAFTHIAE T B80S - RASK S S8 fERESE R -

Q : 1F poster g KA 8 (RS H - REFHRHA 4 {52 EEENE?

A Hftr@Ea e B0RE - B - BURFE R o BIRIEE RS
(information gain) &1y o

Q : MRIZFHIRHVERA] » JLENEREEAVIE R N2 5 E AR i~
& HENKRBEEAR A5 RRERZE BN ATE B iheig?

A gt JLEIESEA WA FRESHAVZE o TERM N —IBEIAsE S
RFM A PM2.5 K1 PM10 » W ETEHIFTA 2% - SN2 RS A SR EHREE
w o EFtEE— I RE M o
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Marine Fog Study using the Weather Research and Forecasting (WRF)
Model and Machine Learning.
{2/ WRF = S 2322 B TR B I 5t

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

BEIRFIZ = ERES - AT 2 R AHERHEATHRBE R A
& A HE S EE RN SRR K E R (LWC) » AWTFE2 KA FERITE
i (Weather Research & Forecasting Model, WRF) i f# 28 B2 3 fii 2l iy 2= 41
R A THER AR -

BRI AR D /1Y Yarmouth B St. John's fR 1 THIZE » $-A] 2012
T 2023 FHIRESF 4 H £ 8 HHVRSIEE NS HEE R ERME BT E
T o AR R B ~ VB ~ 2m AYEERE RIS ~ 10m fY | G R
SRER{E - I WRF Fifpa 2 2458 (WPS)AT ERAS H T ERIERL -

e
*
8
N
t. John's
ftdtseh o
Québec 7 H {
ESEt

_Montréal
E

G
IR~

tawa R
(4

Yarmouth
)

L omtE
/ —~»Bosoton

HHRYs
Newport

14

L Enw

SR
/" Philadelphia

(i F — 7T/ #¥%s Binary classification {F Ry B 825 775 HHEHE (BE RS
<1.2 A E)EIEER (e R E>1.2 A H) - WRF #Y3zat RS - @A &%y 9km »
B e I R SRR - RS SR RSS2 S VBT ZE R A - HVEERR S
R85 AR FRRIB RN IR R, » ISR IS A PR - fER A T Bt AR pk
(Random Forest) ~ fii[EfH & #2 T (eXtreme Gradient Boosting, XGboost) ~ ZE4 M}
47¥E %8 (ExtraTreeClassifier, ETClassifier) fil{= 50 HiZC B A A (LSTM) Z fd ik e 2275
BOL - B FPYIERHZER 0.875 AYELEI Y RallleR AR EE - Bl 2012 2
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2022 FHYE RN SRR - T 2023 FHYER TGRS o SH] R R
FIAZ X E@zE (Time Series Cross-validation){775f) XGboost #1 ETClassifier #4253
SECETIEANE(L - BRIRRSTIRERE -

HEAPEEL(E ] 2024 4 4-8 ARVERIE TIRER - DL WRF BB R R E R
A E2 B - BRsEoRAK 24 /NI ATRERE TR - (EH fl-scorel{E Ry oy
AR GEEFREUR ETClassifier 1 HHAE R HF AU f1-score » BLER{{UHH
WRF #HAHEEFALE - IR G VARG T & TR -

BRA I S AR S B BRIV E RS DN - A i
EIERS BAFAVEISES - S HEGE THRES R - AWHFTi RN WRF Bie5E2
BHIHEERE A IR S TR AR - (BT ARVERBEE Y E AT E (O E
ERRFAARIEAAYE L o AR RE H] DAGE A {5 GraphCast FE e R LR
N » BWPATEHRE R AEREZ AR K EES G -

1 fl-score= 2 ZECSONTS  ytes (o5 R LA RS SR B R PR RORIE - 1 ik

precision+recall
(EVa) ‘a8
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Tropical Cyclone Track Prediction over North Indian Ocean using a hybrid
Deep Learning model

{5 AR A R R I A TR A L e B SRR

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 SR B B R MRS SRS L 2 — - AIRBETR T S R ARy
THHERAEST - BB BURERF TR AT E’J%ﬁ?ﬁif B DI RS 4 an KUKV ERIR
K o IERFE PR IR LS th B G B R HE RN R S A S AL EN
BN SRERY BT -

(EFHAVERMEL &K EH EIEERZE 052 4H 4% (Indian Space Research
Organization, ISRO) T A 5& SR Bl i 1 22 3% (s (Meteorological and
Oceanographic Satellite Data Archival Centre, MOSDAC) & ALAY T 2825 » BF ]

€ 2013 410 H % 2023 /£ 12 H » & 30 7pgE—5 - MREF OHVEEREIE
:/’Y/HEIJEEE)E/\EDF‘ 2P (India Meteorological Department, IMD) | i [& 1 22
F9sR & d0 s (Regional Specialized Meteorological Centre, RSMC) » [E|E/E ¢ 2013
10 H %2 2023 /£ 12 F - B EEN ST 3 506 /NGRS —K > HEHFTRHML
BB RGN E 25 30 08— -

Iﬂzﬁﬂ%El"]?ﬁ%%i/—\%ﬁw?ﬁﬁﬂéa’%ﬁﬁ”(COHVLSTMWDE’)‘EE?@%ET%TEW
(LSTM) - LSTM B X AIEIA /T804 - 2T REIFHE Y] ~ el &l e
TRZE IR A - {Hfi&%ﬂﬁmﬁﬁ’ﬁfégﬁ%xﬁﬁtﬁ JETR K A 22 [ 45
HEH - EAER ARSI REEE B - B LSTM 1REE 2 Hiihe BRr
# FTLAMEEZE A ConvLSTM - a4 AR IR E — o4 & G A tHal g
(Convolutional Neural Network, CNN)EZ LSTM AV {H&E 4R fEAT o ConvLSTM HY
Zef# di+5: 52 (Convolutional Layers) ~ i A9 (Input Gate) ~ #5H F9(Output
Gate) S22 =[] (Forget Gate)dH ik - &f5/E & F= i A PSSR IR BUL ZE IR
B o 1fi LSTM Z 2 e B ] P51 7047 » ConvLSTM K ER & 45 & - BElEIF R
6 S 22 ] B ] {ORE T B R Y 0 AT -

HEEHZE ConvLSTM FHNEFE R IEE EE S - 5—J& ConvLSTM £ 32 1
BT FEEE 64 (EHEIT - SN BERAIN ZRIVERE - K5 ARG
PE - (I EIESR B T (ReLUY M Ryl ek e s AR BES EGRVERR (A - $2THERIRY
TEJT o MEJE LSTM B& 64 ([EE%S » FIZ A E RN - PRATEE ek gy
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(tanh) KoLk &y - ConvLSTM B2 LSTM A pUHVRHZ R PR - Wil —(EE
= 4 (EETRHY =S - KR PTE S RIEETRL - R R EE - B
Ll 2013-2019 fF Rl 6R4E - 2020-2022 L Rylgsg M1 2023 S-0F Ryl

BEAABIIERRAE 12 /NEFRE - BETEUAIR AR 3 /NI N/ NIFRY AL B » 1R
iy ELRE LR D3 557 (mean squared error, MSE) &z S35 4@ ¥ 25 75 (mean
absolute error, MAE) £ -

e SRR EIF R R - BEEGRERAF AV IS E R R - Bsg Sy
AL SR EE m HET 2 - R e — ERREHERE AT S - M EATR A
EEREE MR - AR AE S OB R Z(BRE T | BAT - BEG SR IEARY
GEA o nEANEISER -

IR AVB ST RE T B — LAY S e 2V SRUTEHY 22 ] R R RO I - T2
RE[FIRFTEHIRACRIERS (& » PN ERHITHRIEE N - 7N BRI
HIMLE TR o ARAGE—DHISCE H AR AR EIRF TR ISR E AV L - DUSCER
A AYAE 2R T B DR TR -
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The Frequency of Autumn western North Pacific Tropical Cyclone Linking
to Spring western Pacific SST Anomalies

REPE IR RIES R IR TP A AR R 2 Bl

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

PEILACE A VBV RIEE 2R BN =0 2 — » RIS
6-10 H - HA g6 E (Sea surface temperature, SST) 2 58 Ry es BV
SRIEERCHIRASREIN R 2 — - STREIEE LAY R 52 (40 ENSO ~ PDO! ~ PMM?)
GUCERER AT - MR O E RS @R - W RV REr A S
Fis

PERAFZE (6 F 725 1B 4 SR B8 7574 (Eigen Microstate Method, EM)355 #7555
i PEE A 22 [ B ] SR 52 > 2 D0 E 38— TR A HYPE AR R 0 AR RE — FE
1%HE (horseshoe-shaped warming pattern, HWP) - ‘& Z%&Z HWP EIHBEAE AL
iF > Kelvin Wave &5 [ /RIEPE A ERR TR EEE > M Kelvin Wave 3 7E
## Bjerknes Feedback (7R 7EPE A SST 1% » 0 58 S PG R 1Y AR R A -
his& 7 K EER A (Walker Circulation) » E—2127 485 1F [O] G H 1 {1 P8 - SST
PR o 18— 2 [BIEEE S E PR AR T T S KSR E R R - REVE R
A RS A IR R -

b FeimE s HWP G -8B E ¥ HWP index(HWPI) » &55SFHRAE 2-3
H#y HWPI BEPEIE A 9-10 H B m ety A= s 2 [RinyAH A (1880 0.4 -
A3 99%(S COHlE - AR HWP i B SRl AR R B A g0 & -
Fet DL HWPIL 1R B THHITERE - BB C AR G AR nl Ao E R
JEAE BT R AT REAY AR AR -

BEBFZEEL N 2024 4 7 HE#ERFEAT* -

= &

1 Pacific Decadal Oscillation
2 Pacific Meridional Mode
3 —FERHIN I ITERE RSN EER 53T 7774 - TEERIN G E R GEEAES M 1ERE
BAEFER 2B PR AR EIERS - LTI IEE R A 0T Ry
4 Xuan Ma et al 2024 Environ. Res. Lett. 19 084019 DO0I110.1088/1748-9326/ad5fa8
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2 DR RER

1. fse N T R (e 22 /A B8 A 22 ARV EH]

Pe e /R BRI AR R RS e rh el 1 2o eV T E R &
s T RRAE THITET T~ REURAY T TR I RO RUARIE(L > BRI E TSR T
FISALG T P EUSZER AR - TR R BRI R EaRE - AR g2
INELA R SRR RINT 2 RN > BSOS RO T

L BEEREEE - EIEMERLTSE SRR BB E N - T RLA 2%
EREERE

i AR R AR A S e e B 22 T AT R e e
MERHEZER] E A EA A JE - (S o ikas S BRI e s RN
s [REHY Bl 5% A4 W s B R fE 5 55 - FE R\ T B ME AR Bl P

FAE
B. sfE/KTHHE -
L BRI K B KSR IR R (BTN E 22) ¥R E R B R

VPR E TR TR SN ERE AT SRR - 0 4l (R SRR A e
SRR Al REEE DU S L R HEHARSAIRE -
ii.  NeuralGCM WiZEdie AT SRVEERE - Bl EGHY SRR
RGBS BT RS - PR 7 —TRam i R T = -
C. RETHH
L RHEERERNERGEAER > B RBIEARREE - &
A EEAGER -

i ARSBIHIHTEA TR e R A RS RS (LSTM) - fETEMIEL S
MHEAHYE Z R R 2B (F2BR /BRI E AR ENRE K KORBR) B - MHEE
FAECA T RS R PP AR S S AR » AE TGS R L ES -

. SyARMIK RPN AR A (WRF) SR 25 22 B Rl AR S
PR TR ZEREN: - o] REEA RGeS TR -
D.  Zvirrie (He ) S {E THE -
L BVTRIEE SR BRI ERG R R B — AUIREE ARG A
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BRICANTHERAE ST > A BN HBRAT S 2 B D T > BRI ESERD
K
i ARSHEAYYTEHE R R 2 G B RE RN R B AR
FRICENE SR SR e A BT > B ERaE RBUR B ESETE ] -
(2) 2% PRREBZIEA DI A TE B BN RE M RIS > 2]
B HFN T RAUSEPRREER &R LA TS EE
PR FZE SRR MBS Z BRI ARG ek T DA A S 2 fiZ2 SRR TH
FRAE SR DA S B B PR e,

2. s EEIRZE R RHTRE

HAMEEERZERREH P RARRERZERRERMAZEE - AMES
BEREERZERRENR - aJRERMNIZ MG T8 - R R It &
HABFORE RGN E - BRAVREI IR TS AR AR -
EE 113 4 10 A REIRZEHE (NASA) B S5 B 5 1 B AR AEE (NOAA) B Af
K5 EENE ARSRHA > RZERREMZE R R Z S EA - AEZEN
113 FFEREGE AR E N R AR A = B TR I EAER A B0
RZERRHIZEHL o AT R HE R G A B B[ GRHHRETHT I RK 22 KSR A
e > A B e b S LR A FE S RE T -

- FFER A ST &

S BIRPRTE & RE AR S22 H RIS AT 7 IOR B o 38 e - HE—2P 4%
THERBIEAETT WA RES M e (LB AT IR K - BEVET g
e LS ISR P2 - AR E (S DU H A AR BR Rk B e R H G R B
4B - TR TR TTATRE, - HEIZE REHII T E %R - BRGH AT
PRI BUSRR SIAYBTIT R > BT AV SOR - TR BB RS A e sl
W BRI E(FRE (o INELESEARCRERF TR B S NIBIRYTE & - ORI
FZE SRR TR B R R S B PR A R, > PR T MR AL E -
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