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1980—2020: The quiet revolution
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2015—today: The digital revolution

Resolution

Survey A% 9%

2022—today: The machine learning
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Peak performance
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A3 B 2
Survey #% #L.%
Region Products Type meiuct Souceldac Leacline Spatial-temporal Targeted Product Receivers
Providers (Hours) resolution
CMA FY4B 2

15 min/4 km
Thunderstorm VNMHA, TMD, etc.
CIMSS Himawari 9 2 10 min/2 km
Microsoft FY4/Himawari 9/radar 2 4 min/| km
Asia QPF HKO FY4/Himawari 9/radar 4 10 min/2 km
(QuénFltaFlve KMA GK2A/radar/AWS 6 10 min/1 km VNMHA, TMD, etc.
precipitation CMA FY4/radar 3 10 min/| km
forecast) J GSMaP (mi lli
apan aP (microwave satellites, .
RIKEN epesiE W) g Dm0 L
Thunderstorm CIMSS GOES 2 10 min/2 km Brazil, Argentina, Mexico
Latin
America Microsoft G'SE:_/ 2 4 min/ | km
QPF Brazil, Argentina, Mexico
Japan GSMaP (microwave satellites, 6 60 min/10 km
RIKEN composite IR)
Thunderstorm DWD MTG / MSG 2 15(10) min/ 5(3) km
Microsoft MTG / MSG / radar 2 4 min/| km
Africa TBD (potentially . Zambia, Mozambique, South
QPF Google MTG / MSG up to 24) 15 min/5 km Africa, etc.
Japan .
RIKEN GSMaP 6 60 min/10 km
= > == Ky 22N
BES5 % RAHERETAR IR M (5iE: Wong, 2024)
Must-have

1. Geolocation embedding
2. Balanced geographical
representations

Scale awareness
Wavelength embedding
The time variable
Multisensory
Task-agnostic

Carbon minimized

© N o Uv kAW

Highly desirable

9. Uncertainty quantification
10. Physical consistency

11. Al assistants

U i Vﬁ:—be

E6 kAN SIRERER (FM) N EFH4FE (RIE: Zhu, 2024)

@/ Prithvi-WxC :Foundation model for weather and climate

Technical Objectives
e  Multi-region, multi-resolution, multi-dataset
o 1 model capable to work with multiple datasets
(HRRR, ERA5, MERRA2) from 3 to 60 km.
e  Supports spherical and Euclidean topology
e  Generate Forecasting emulators by tuning
e Integrate select observations.

Input: Output
Y(t,), masked Y(E,), Yt Y(E), V), Y(E,)

E7 NASAXRSMSEEMZEPrithvik EH AR B4x (3RiIE: Ramachandran, 2024 )
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CAPTURING THE WEATHER
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To predict the future, we observe the present. Every day, we absorb 800 million

observations to create a detailed snapshot of Earth’s weather.
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Geo-stationary satellites
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Polar-orbiting satellites

Survey A% 9%
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Outlook from later 2025 (selection

of Ideas and Plans):

- GoSouth(ground) /HALO ASCCI &
South(air) /ACAROA(ship)

» IMPACT(ground/air)

+ CARES(FAAM, TBC)

+ CELLO(Palau’25, Arctic’26)

+ CoSENSE (Mediterranean,
ground/air)

FAAM Homebase (TES,C)._—_-

LOAC Home base

E10 I&iEEarthCARETI 2/ KHLMM (K& Richardson, 2024)
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March 2024
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Data comparison courtesy Matt Cann (GreenSight)
UAS with constant heading = 90 deg
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wind waves
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Ice shelf
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First year and
Multi-year Ice

Survey A% 9%

FHEG, L ARAS A S5 v ORI Ak EL A e %) 1 FH Vs )
(12, 0] LAFRS SR 34 Ak oy RS0, HHIER RS
AU AL B — S R B A A A . 20244F 11
ECMWF A JF T LIS HDULI Sk R0 A AR S0, 35599
TREDEAEBTEHENE.

= R IRE ST AR, R HER R G

Eesa

Solar

warming
Precipitation
Snow depth Surface
on sea ice Seaice temperatureand
i melting salinity ——
Tel ow
@ ® Vegetation Optical
Freshwater lens

Depth

Ocean Inland Waters/runoff

/ currents \

Vertical mixing:
Cold and fresh
Warm and saline

Deepwater

Continental
shelf

formation and
thermohaline

NN 4

circulation

E12 DEERAEMNHNEZFTERER (RIE: Catapano, 2024)

PR ANER E MRV . X SR A 3 & A A
1L, AR AR 2 Z R “Hsh” o BRI H A3
[ JF &% B EarthCARE TLE 20244E5 H #F A B, @t
ZAMG IS, B —A> 2T A 1 15 )2 1) R o
Mg . TR EREERN WA A IR{ESATLID (&
SIRBEBOLE X)) FICPR (=& #E KD, LU
MSI (ZHERAZ ) FIBBR (i fg4it), LI
77 A = ORARAS K . SR oK LA SO #k
R KBRS Z TR 4 4 1 2 B T

ST IR B B R T PR T Y O
FE, ETRXFEARL, ECMWFHICEE IR T AL
ST E AT (Direct Observation Prediction,
DOP) J5ik ([E13). DOP Ay ity ) vy CULIN 2 Fiidiz ) Jr
B, JoT IR P ECE R (L s B BR iR B
FI IR KA R G i A P v i SO, I
SRR T, LSRRk S B T AR Y O .
S5MARZIKBAIRR, WA & B L, B
LI 5 A ) £ e U 24 mT AT

latent space O | > O
Abstract representation

which captures
temperature + its evolution

obs space

o

& m

e.g. sensitive to temperature -

Decoders map from latent representation i
back to predicted observations of
temperature

(like a learned observation operator)

E13 EFAIFIDOPHEZE (3kiE: Boucher et al., 2024)

PR b, AT-DOPRERY [ Z it 4K A [ (14 WL 2K
TS B R A 23 6] P 45 Iz AR s, 2 ) o8 LT
M, P AR A5 R . R EAR RS, DOPHR
RUFIN A AR P B B (AR D) AL, T2 5B

B UIRH DG ) RS 5 TUR B E LI . F5E N D0
TSRO SR 204 1] I 2% g A — 26 LR RO R 2
Bl AR A I A Ra 13 20 iR 22 58 AN
[, &R . KR, B SE AT R A A

Advances in Meteorological Science and Technology S&FHZ#HE 15 (1) - 2025 | 9



Rt E L
dvances in Met S&T

R, SEBR EAREGE T Bk R SR N BB R FEh
2. F—H, AI-DOPUNEE 4 il Az A% i 4 et
AT 25 1R T 22 1) 12 0 D I A 7 el ik . AL
DOPHLEI A AR, M BRI, K3 T Bl
HIRB AR TIRE, R T AL AR 58 K1)
SRR
2.4 WIS 2.0: MHEKRASGAEEFMIHEASIK

S&I

20244F, PR G TEN RN — BT,
FEWMOFLS S T HAR B RGETHHIRAL: WIS 2.0
FEESY . UMK S NCENWMO, &
FLFE 1963458 1 #E ) Bk KA WM (WWW), 52
T ARG R R, 2042 704-RGTS
(CRBREAE RG0) WAR T L B ] 2545 M A< 4 3l L
TUARAS A S R DL £5 26 B 4 50 ot . 20074,
WMOTE B ARG (WIS) #y., ZJ5T20194E5] A T Hb
ERAG T, 20214 WMO 4 —E i BUR £ X GBON
PEAT T . WISHFHZhR, BIWIS 2.0 (& 14) 3¢
T RAIWWW B FRIR T2 . FE20224F 45 FP R |
R 5 35 FI20234F R B By B U 2 2 5, 20244F

\g

>
&

GTS

WI82

c.....io"““’“”‘ % 2

~

o WIS Node
M""i!mu, w{."-"

E14 WIS 2.0%GTSFIWIS 1.08)1E & (3EiE: WMO, 2024 )

WIS 20528 T4 fkiiigfr, ~20254E 4l 551k
(FNS TR T 3eml. WIXFERE X FF, 2024405
JEWIS 2,004 7 S0 JC4E

3 S|&ERS

20244F 0 B, BTHGE NN SRS - 402 BBt AT
HEARRRAL (WMOD B K. XA WMON; 92 B4
—RE PEHETTA, A 201445 22202345 K — EAR{L TR
EAGJRRK, 201844 ] 22023 4F IRAHIEWMOS —
R FER . REKETEZNAY, 7 E2WMORELLT
AEZE, FhldElEsmER, el IR ms g
X R A KRB PR 1 i SR BT BE
20244F1 16 H, fb7E H N FURG BT I R A 2 B4R
o, EPREAE R T H NG, X2 Ak
MEETH,

20244F 2 v Sk A I 4 R BUE (EW4ALL)
BRS04, R RIR ST B TR . —
e fi By 4Bk ﬁﬁ@ﬂ:ﬁf‘ﬁrmﬁﬂﬁi%%ﬂ@iﬂb DY)
COP29. R ATFIRIAS BA SRR 2 BI0 B S
F, jijjﬁ%m%ﬁli%f_fﬁ‘ 5 e i EL RN
TORAE R AR [ 2 AB BT RN, 45
SEH PRI, 55 IR RS KL
B GBI SRR R KR & s SR SETT IS
TIEEIUHARFN TGS FTREVR B HE I 25
REEOUIE S AE TR, RIS RS B
B, AR SRR S B R B, AR
ARG BT ) KAV TR S5, %W L Btk
M T AR M55 . X224k, TR R IT 7<
RIS AR ERIRS R (&16).
3.1 BEESREHAMEEIN:. XBHEEEE

ZRARSINMBEMAS RS

N T R EARI, WMOT20244E 58 T £
ANMETIE, #40, InPPHA (Integrated Prediction of
Precipitation and Hydrology for Early Actions, sZfFf
WAT SRR MK SCER & Pidi,  2024—2028), PEO-
PLE (Progressing EW4All Oriented to Partnerships and
Local Engagement, ffEFEW4ANRIKEESE 2 A 2
5, 2024—2028) FIADVANCE (Aiding Decision-mak-
ing in Vulnerable Africa with Nowcasting of ConvEction,
AR e 20 P41 46 B e s AR P D5, 2024—2028) .
Hrh, HINCAREFFHADVANCED H HA R
Kk, XARAPAGEMRIE , SRR R
XA SO E I Witk . 20244F, %300 H 7E g #RE
WSEREAT TN SRR, e o i el N [ R 2t
P TR AG TR A LR AR . 1500 H

10 | Advances in Meteorological Science and Technology S&EHE#E 15 (1) - 2025



Survey A% 9%

(a) Global Services

== |
Te.
il 5
- )
=2
—
=
-
il (7
e
Global Monitoring WIS2 node

Manitoring of data.
exchanged in WIs2.

Global Broker: Provides highly available global distribution of O
SN P Global

n about new ) available for ds loaded
Broker

from WIS2 r Global Caches

EEn=E
BB [

Global Cache: Provides highly available HTTP(s)
download of Core* data cached from WIs2 Nodes Cache

[ L JICRIEAL <] - |

Global Discovery Catalogue: Provides users an AP|

to discover datasets and services Discovery
we-ums -_ I"l - Catalogue
—| I& .
Global Monitor: Reports the health of WIS2 using metrics Global
aggregated from all Global Services S

E15 WIS 2.069%5#4 (a) Hp, BFE TEIKIE, 77, KUFEN D IhBERIA R X L ThRER) B EZR (b) (SRiR: WMO, 2024)

Public Sector

@& EUMETSAT
OBSERVATIONS

CCECMWF
T Data acquisition and o
@ ‘@ validation DTn
§7 tomorrow:.
=
@) SRT
Jopan Metoorologial Agency B
el
(] MODELS NETWORKS
METEOQ Data assimilation and
[ZTUTE MetOffice NWP
Aspire

PRODUCTS

Nowcasting and
forecasting

South African

INSIGHTS
Contextualised
weather intelligence

November 2022

© TerraWatch Space, by Araving

.. Climavision”

m weathernews

Private Sector

VAISALA K=

EX¥
VISION
’4 Sencrop
r 3 Models developed in
= FAR
e JUG The @ the private sector
CIFieldSense Weather largely derive from
f Company those developed by
AL = ®Sal ie nt . met. ggencies, with a
% HD RAIN b few exceptians
“sER aTMo Cloud to Street StormGeo
B PAReN @
= weatherzone”
|® oATABCURG FloodMapp
2 @ Windy
;“\"5’ Y ﬂn meteoblue
;ﬁnn 7 [l "Cj‘ visualcrossing
UBIMET = =@
Jensible
A weatner
@ AccuWeather W o
Con ke
vanh
athenium

terrawatchspace.com

E16 EPRE ETerraWatch SpaceXf & KS &l ZEF/HIKI 5 (KIE: TerraWatch, 2025)

WS, TRLA RARILAE, Sk R R
[ B TR AT 30
5.
3.2 BFWARBENE, BRNE

AT RRIA AR 2 R 55 T
10 alllil, BERYR AR —GER, HEANTH
R U B 05 TR T R : G0
P G TS, WA RS
BN B SR IR SECRSARER
BRI DI, BT 6 S T A%
BRI, AEZHARE, CEELTRN LR
FRBANI, TERRA LB RS, feik
FETEST , —S60LH, WAMS, fE2 RIS TT

Advances in Meteorological Science and Technology S&FHZ#HE 15 (1) - 2025 | 11

FRASGARRRE RS | BT R T “BF
LRI, KRR I A
Hg4%, Ak T RO R 0 S R 1
AR
3.3 BEEREERNSRES

20244F FLRIGE 2, (EIFRZM2ENTF . P
RANE T THRANG . SREORIBR, LRI
BT AR SRR T R . FFHER L AR
BB, KRB AR R AR 2 O
R RBE IR, 3L R WA EN SR

[ B L 2 0], BT 6 XA B
R I B, JCBEA R K S5 R 5 th 10— B
. TR CRERY TR BEE SRR P, WMOTE i 7R



12

BEEE [T
dvances in Met S&T

SR H TR (2024—2027) h, FEERE T
“CYUGRIESSTE, Sl BN 40 U 2 K AR 4R 7 (Under-
standing Vulnerability, Ultra-Fine-Scale Prediction for
Multi-Hazards in City) 3 H, JfF7Eiz8 H s 17 e
B EANFSE /a9 H (Paris Olympics Research Demon-
stration Project). %M H 4 th B2 [RIEAT 34« Iimik
FARANWP SOtk A e O R #45
2SR KU TR PR T 48 A48 1 Ay 30 i BL A
WSS -

I AT WERR “PANAME” i 44 1) AR50 T

2022202347 &, | AL T 117 DX FIARR X A2 1 s 4
THARAS B T IR B B 2% . 3D RGO B ik R b
MGERE, AR BT 2655 T 31 o T 4L ufi Fl b fE
Pl (E17D.

Y TR 22 Ba HE AR H A T BT G2 el LA T
20234E RGN T 2 B (17, E18). Hi,
e RN S5 BN TR RN A - 2 B R [l T
TSR

HEWES, o sl 5 HOUL AR 0 i X ke 2
e, O, IR T IETIE R E , GE AR

(a) 3 parks with different sizes are studied in more detail

Luxembourg
23 ha

Montsouris

15 ha

Elie-Wiesel

0.7 ha

- e i
o ('u’ ‘5’,,;;"‘3
- - mlﬂ ‘!A_ _b!'

Station conventionnelle au parc

Ao ! e

du Temple - Elie Wiesel (Paris 3e) S80S i Ta

u
)

E17 2023 EBRFRSEIN, BESELE (a) AREAEBRENENSKIEFIOTS K (b) (5kiE: Masson, 2024)

Small road grass esplanade

park Boulevard

E18 HEFEEWMIA S (SKiF: Masson, 2024)

Advances in Meteorological Science and Technology S&EHE#E 15 (1) - 2025



T H ) AT T35 B T T/ 42 0 I 184 i JXUA S SR
J# (Black Global Temperature) Wil ([&18), XI5 R
SIRTRHL, AR Y B IR AR & T AU REFRY 2
bel o N PEl IR IRARICR , S BBl ) S

REERE. EE. gk, KE. EEEZR
L B8 BN T 20244F B 25 L AT RT3 SLAb
KR TEESG /RSN, BEA % L8,
P E LR UMAEE SR WICON, WA 7z
L5 MBFTE A, WINCARMWRFARLR, Hrp
3 [ Texas K2 PR XA 2 W ATBE S (BT Graph-
Cast), B4 HEE N 100 mF1.3 km.,

Bl MR RIE LW, BIFRT &S0
i N R B R Al R R S Ry S R 3 1l S R L) B W O et
ST, MR H i E T ERE RIS K
L (LES) AH B LA AN DX Sl =X () A B U 4R 2k 1 e
o MR R GEERZE, ffFAirparif,
CEREA. NCAR. iK% . M/RFHRY. SMHI,
UKMO. GRASPHIWMOZ:. FEfl At R4, 3
A BAIF TR 3 : NCAR % Julie Demuth[A1BALL “Fi
RRAUR T FEFH TN~ A8, CNRMEJA Lemonsu
U ATBALL 3T PRIR S R Rl AR
fiE, DASER B R ASET- R R0 ) . Paul Abeille
AT TR B AT BA LA 4 R S hr i L SR iR A AT

LR B IE 22 IR G 3l  M20224FFF i 4R
JBTF, RESRLHIMKE SWMOM A 1E, BRI
MSEMF AN 25, B SR TR
AP FLrP ARG ET I B BT A T

4 R, iHL5RE: AMS 2025 FF &

0] =han

20254F AR N FIR80ML, SEIRIK A [ AT Hpak &k Jre
HARXT R G Fll R R T 0 2ok . B A
PR AR ITE 20254 — ST BHTAE
PR, BATRIRIZE DT T HER R, KRS
BT, 20254F, A5 I T BERME BE W HERN S RE T F A 9F
TERH, “ Wik 48 K Z 67 o« XU p—Ti H.
W E AT HERY o

ASCEPFESE RS, IEHAMS 20254E4E 4 F 2
R, ASCEXF20244F [E PR G0l K T JLA LA 1 i
B2, KRZATLATEX A HAT KU bR SR AR S LAk EIE
ZME RN R, DUF RS 520254 AMSA 2 A
LA SCHER B S BB E S . BB, XF20254E R 2R
RIBIATHRIT R

Advances in Meteorological Science and Technology S&FHZ#HE 15 (1) - 2025 | 13

Survey A% 9%

4.1 I ARBGEHNSRENRE

HTIKEN. 20244E6 1, BEAEE 202548 “H
PrimF Rl 5HEORAE”, Hrpig AU & 15k
L HEMA IR . PNl RAEAR LR EE
YR, AT UL R ADBOT AR AR RRE T, T
Tk A2 W BB DR B0 1) b BR R G AL FDL 0 3 0 i) SR .
RSO T B R R, RIHRERR S <2y
G R ZRIERR, AN — PR ‘S
7, LK 26 oy 3 2 TG VR AR AT B I £ A FT BE
IR B A —SHTRE ), UHE AT IR R &
BROENL RGNE DL T XTI ] R, . Eh
RS RS R ORI, A b BR 28 48 4003k 174 o7 FH (B
K. AMSH2ziERE, FERHNPIRBUNZH, #mibf
T RGN, LU KBRS KB AR B8
ez .

Hrzh5, ERLA200 “wF 2l s”
(R20) Bi4cH, FPIINIEIFAHE, FE5515/MR20
2 E, “EHIESE” (Tailoring Research) M & B4
th, HEA RS i 5 k5. e hIpsem
X P S B (] L 5 I, QAT R 7 i A2
FHP A ER 2 dnfel i oA ik S8 8187 A 50 fih 2 H A5z Ak
FREFAZ 25 2 L P B AR TR 55 e 25 1 e
ORISR A?

SACE MRS . %07 A E TR S BT
AL ANPGRS S I o T AR 35 T 2= A g
FHARF A IF B0AS [ A AR bR 4 i 07 28 10 DG s i
1. MNOAA RS Z G0 & n] 48R Netflix 13V i3
] FRE & AR TR (ASDD), #F|Google Earth Engine
&, AT SFEENARRE TR,

BUEN TR RE. AIJCEE A AL A FHINWP “Fy
FEH” BOTEOR, Ak TSI SR A MERS AL . SR
M, BORBTT 2 A ™A B FE AR AN iEHELL R
WA N TR Re IR SR A PERE AT Sk o — LB PR LTS
BLEXF : 1) MHEZR Ty 1, A DAR W Le 7 vk Ay
K RGEVTAG N T ReBA AR B E R i gk Be 2
G it TR R R AR s U A A I Y
ZEATHAHERL 2 2) IPAL 4845 7 1T, WRLEHE AR FNGiaL
FRbmaE & VA B T N TR RE MBS R A i AsE A ) o
BARE. FTAEPERISCAE? AT T AR LSRR FE A
TR REEARTERIE G 2 R MG J7 H L3
JPR? 30 BuER AR, QAR U A s . A
RUFNAE A T SR g5 e\ T2 REOR Bl N WPAL Y 2 AT L)
it FEIR 6 S W i AL AN PE IR IPAG 2 T N R e Y
T AEAS [R) PR B A% (A A T =2 450 8 B R RS fd it 2 4n



REE LU

dvances in Met S&T
ny BB 3 T R AR B8 7 i R e AR A AN T3
fe? FERBIFFR AN T, MANTERRELRERS
TR RS2 PR ZE BRI ZE R0 FH F AT DR AS B2 DL fige 2
N TR REH A A ] $1& i e e R A sl IX 7y T o
BARE S R E E) AAs [] e 2 P s 22 e AT DL
IR 22 05 HON R e A S0 B 7 R MR s N T e w2
R R AE S ARk LUEAE S Hos B R AR N TR
REFT A& ?
4.2 IrEENHTNSRIS

AMSHFEZPORES BN « S 2= AR i
L FEQIH AT 5 o AMUEBHE 3K ) KA AT 55
DT, Ak © AR A 7 REVT L AR S A
M HERES 5HAEAE R IR I 1 .

kM IEAL . 2 EINEXRADZE 20 2 #1181 IS ol
AT RA TR T fifp o R PRI T M B e AT TR S 4k
HIRETT . (HIZRGEC IS, I HBHE AR L AW
HEL, EHNEXRADMZ I RIIEEI TR, AT
T RRAR A AT S5 RIS i " FE AR, MITREZ
AT Y ATNEXRAD R G R E RN R 58 ] IR T 174
A . 25, MATNEXRAD £ 4t n] F M 2
96% il 55 T JHPE I . MITRERHF & T 1744 T H.,
DIPTSR A AR A LA

DAk b TR XL P12 o i T < 5 SO X At %
B CELNOE- S0 S S B2 I E NG E i AR 3
b E i A RN SR TR VN ST e Sy o N < 5
FKE B, PR R WSS RS R A
IR G R M s MiAE X, T XURE s e 850
TRARAE S FLTR SR 2 v 2 PR s 7 v P D T T T8
A8 I8 25 A A A R TR s ARV R LTI I R XL A
TR Az S Z R . XAk A Ak
LRI, RAWME AL, G AN TR eSS
REG WAL A, nTHETH B ShH I &R 48 (ASOS)

() A 38 PR I3 58 LT A

PSSR A VR AR B . RUNAY “ H A ER ™ %L
FARAEI H AW SRR Z AT O G &, SR A
RARZ NARFIE, Z ARG & B — A A R
SER SRS Z 2 Bk RGN, 1A KA
HLR AN A28 BT L ZE R TR A SO 0 (BSC)
FIMreGINESHE YT AL (LBRHEA S\ FigtT.
X—A1E, BAEZIE AN E HER RGBS 5 R A
TEAR S B TR TFRL R R R
ZIEEVERE S . H b BRE 2 Bk K<L A
AL BT RE 45 HL 2 N L SE IR AZ s 1T LA B LA
INEEREREAE R RO KR BLIF SR EL
N RETR .
4.3 SRERSE—EMN, T

BREVHE

2024 R BRI E TR 1.5 CHE—44, KE
RO TR R, o B A 52 G HAB A O
AMSM20254FAE LT 0G, LI TRaL ) “ B KR ” &
I, AR SR, SUUBIE, Rk
FRELEE, H oGP E K& FARHR L E /N
TUH A SR, S — S FE A R R R A
A5 HIUAE) 1A L2 1 DAL w2 R P ) AR v s A SRk« A
ST WL, RIS <3 EPIRP S
NATSEME . Z5MEEIS” 532, S TIIE
MUK S 53 E N AR 7, RIS N AFFE . R
T I PSR AR A T L W Bl N A AR
BEE R AR R B AE T o DU AR N 3 BRAE 1
KGNS, Tobr LR SR EE AR . 202542430
KBRS S AEARAAE IR AN 2T 305 4R, “ =S
ZAE, A NG I AR PR AR Y, K
FHEZH . BURAIRA,  ULUEARATT Al J s T &
B, WAESTERE, iEER PR R

EEEL U

| AR

JElI, SRR, BUVIRE, 2024, KRR HBAE K —RESR
SR04 AR SR IN A R ). KGR RE, 14(1): 2-7.
Bain C, 2024. Data visuslisation as a way to extract information from
(big) data[C]//Study Group on Future Data Infrastructure (SG-

FIT) Workshop. Geneva: WMO.

Boucher E, McNally T, Lessig C, et al, 2024. Learning from
observations: Al-direct observation prediction (DOP)[C]/NWP
SAF Workshop on Satellite Observations of the Earth System
Interfaces. Reading, UK: ECMWEFE.

Catapano F, 2024. ESA’s perspectives on interface observations[Cl//
NWP SAF Workshop on Satellite Observations of the Earth
System Interfaces. Reading, UK: ECMWE.

\

~

Chen Y Q, 2025. Outcomes of INFCOM-3[C]//RA V Working Group
on Infrastructure Meeting. Melbourne: WMO.

Dueben P, 2024. How new developments in science and Al are helping
the EU with better weather forecasts[C]//Copernicus Emergency
Management Service Annual Conference. EC.

ECMWEF, 2024. ECMWF global data monitoring report[R].

Fan J F, Meng J, Chen X S, et al, 2025. Complexity science meets
Earth system[J]. Science Bulletin, 70(1): 19-24.

Giraud R, Enrico F, 2024. WIS2 architecture, components and
timeline[C]//Second FFGS Programme Management Committee
(PMC) Meeting, Joint PMC-EG Meeting and EG Meeting.
WMO.

)

14 | Advances in Meteorological Science and Technology S&EHE#E 15 (1) - 2025



Survey A% 9%

| BB

Marsden S, 2024. Introduction to training, training course[C]//
EUMETSAT/ECMWF NWP-SAF Satellite Data Assimilation.
Reading, UK: ECMWF.

Masson V, 2024. Overview of the Pairs 2024 Olympics WMO
Project[C]//Annual WWRP Scientific Steering Committee
Meeting. Geneva: WMO.

McNally T, 2024. ECMWF forecast improvements and future
perspectivs[C]//AMS 104 Annual Meeting.Baltimore: AMS.
Morgan M C, 2024. Necessary investments to advance NOAA
predictive capabilities[C]//Unifying Innovations in Forecasting

Capabilities Workshop 2024. NOAA.

National Academies of Sciences, Engineering, and Medicine, 2024.
Al for Scientific Discovery: Proceedings of a Workshop[M].
Washington: The National Academies Press.

Pinto O J, 2024. The 2024 WMO UAS demonstration campaign and
ongoing UAS data assimilation studies[R]. Vienna, Austria:
WMO.

Quintino T, Leuridan M, Hawkes J, et al, 2024. Bytes from petabytes:
Extracting usable data from very high-resolution datasets-a
destination earth perspective[C]/Study Group on Future Data
Infrastructure (SG-FIT) Workshop. WMO.

~

Ramachandran R, 2024. Al-driven weather and climate forecasting[Cl//
Study Group on Future Data Infrastructure(SG-FIT) Workshop.
WMO.

Richardson D, 2024. INFCOM priorities 2024-27[C]//SC-WIPPS
Leaders Meeting. Geneva: WMO.

Von Bismarck J, Koopman R, Rusli S, et al, 2024. EarthCARE Cal/Val
Campaigns: Overview|[C]/EGU General Assembly 2024. Vienna:
EGU.

Wedi N, 2023. Destination Earth: Digital twins and innovative use
of HPC[C]//Third International Workshop on the Future of
Computing. Zakopane, Poland.

Wong W K, 2024. Report of expert team on WIPPS development and
evolution (ET-WIPPSDE)[C]//SC-WIPPS Leaders Meeting.
Geneva: WMO.

Zhu X X, 2024. Machine learning for earth observation and
beyond[C]//The 4th ECMWF-ESA Workshop on Machine
Learning for Earth System Observation and Prediction. Frascati,
Italy: ESA Earth Observation Centre.

Zhu X X, Xiong Z T, Wang Y, et al, 2024. On the foundations of earth
and climate foundation models[J]. arXiv: 2405.04285v1.

v

(EEBG: T2k, HPR, PESKRESKTHEIIZE; B

Advances in Meteorological Science and Technology S&FHZ#HE 15 (1) - 2025 | 15

EBBE, FESKRRRLRENLE; BF, FESERSHS)

(#4RiE: Ak)



