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WARHERATM (numerical weather prediction, NWP) 7] D18 # Z|
1920 4, HETHERE, E47 IRAZFLEHNEARER, BELEA
FEVTHT R A ERAR AT 7 k. XEF, K BRI FERATM +
o (ECMWF) W g R G e Tl &5 (IFS) #A8, EFWA2IKKA
T & R &

LT, ATEGIKRE 3 KA RBIRBIAE L NI A IR 547+ BT
EAmT, WATIHEEAGHERATHE 6RET M. —TFw0
Krasnopolsky #7 Fox-Rabinovitz #2 & H F & i A T & e 2 BUR 2 4013k
BEN, — &, KEEIFERFFAMNAATHEERRRT
EANABERATRAG, HMET 2K ATRAF A AR R, 18X
MRERAASRE R EEFELET] (Nature) 2 L. T XEAIAZ KA
BA, EFHAFELSZINIMERLAT ALAZAEE, w3k fFik
FourCastNet, i A T4 §E525 F FengWu. 48 GraphCast, & E A=
FuXi, [ 2 SwinVRNN*, f## DLWP L% CNN ECMWF %,

! Krasnopolsky, V. M. & Fox-Rabinovitz, M. S. Neural Networks 19, 122-134 (2006).



(1) Pangu-Weather?

CHARMT —METATHRER. FHERKAIRY T %, X4
TR, BO A& IR AT E e e 0 = 8 K B W 4] DA UL EE R A ERTE Y
BB, FFH BEEERE FEE P LURAD AT ey BARIR £, &3¢
39 FABIEINE, EABEFRAAEE SHF L HIFHWNWP R L (K
e R R S S5 6 TR R Go) AR, 2B R A X 2 B9 FF AT 4
BHRGT ERmAE TR E RTN (ECMWE) & & A RAE A b, A
THR RATMAE TR L BT BIEBUE, REHNF R

¥ E 5 T ECMWF-HRES .

Pangu-Weather ensamble forecasts
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(2) NowcastNet®

BHEAFHHE T NowcastNet AR AR, & —F 21 X i f K B9 3E
MmN A, TR B RN T B 3 7 ik g — B B o B 3
WMiRZH AN ENEEREF., ETZERFENE LA,
NowcastNet & A 75 2,048 /A~ B X2,048 N BHX I £/ T2 L 4w
Mkl TR, EREMmE REEX, KL 3 /N t. ERES
62 45 A5 ¥ RN ARG ITFEF, NowcastNet A 7£ 7T1%8 6]+ 5
A SE R AR HLHEZ % — . NowcastNet 8845 1t /N 2 A #AT B4 TR,

2 Bi, K., Xie, L., Zhang, H., Chen, X., Gu, X. & Tian, Q. Nature 619, 533-538 (2023).
3 Zhang, Y. et al. Nature 19, 526-532 (2023).
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(3) FourCastNet*

FourCastNet & Ert il 2 M & ST, &2 KB R
RATFAEA, 7 AR EE# 0 E 8 2] B 22K T . FourCastNet §E 4%
EHTNE 2R, ER B RENEE, Flinkm Mg, FEAfARK
Ao CXT AKX MG F IR, TN AE S he . mH Ape . KRFRF R K
AFEMHEAEER X, FourCastNet 5 ECMWF £ & it £ 4 (IFS) AL
fit, ECMWF % & TR £ 5 (IFS) = — M & s #t e E R L HHR (NWP)
AL, T ARERE NN ESHRE, M TEATEA AL ENE &,
FourCastNet 77Ul %5 Z £ T IFS. FourCastNet 7& 1~ %l 2 £ B4 B [8] I A& A&
A H— BRI, B IFS B JUAN 3K E K . FourCastNet #Y £ JE 4 15 82 4 €
RAAHTANRE R AWERE ERNMARESTN, USRI,

4 https://arxiv.org/abs/2202.11214



FourCastNet £ #E R WREF I EA TR AAZ T EENE T4 7T,
DL B Fa g iR NWP B A,
(4) GraphCast
GraphCast & —f# & THL&¥ > (ML) B RAENE, vHEER &

A5 4 0 2 MR AE AR AT R G AR BT R DART Y ML B 4 # E 4T
GraphCast & —f# B E JAE A, £ T EME W& f— M e sHE %
REWB R, k8 RMFHRAIMT O (ECMWFE) ERAS B 44T
MERHERABEHRAT T I, €T UL 025° MESE MK L, &F
6 /NEFRT 5 MR R B A 6 AR EHAT 10 KRBTk, MK EE 37
NEARAKTFE, ABHEYTHE 25X NEWPHE, EREH,
VT 2760 N B AR I HALE A #, GraphCast tb ECMWF By # € [
AP 4T & 40 HRES E g ##, "E#E 4 90.0%. GraphCast % & #y 252 4
BArd, H 99.2%M Bt 2 5T & T ml BRI R A TRAER £ 5
¥ 4F, GraphCast ¥] LL7£ Cloud TPU v4 % £ £ 78 60 £ A& & 10 K B8 FL|

(35gb IHAE) . HSEANTNTEAE, 2T ml BTN DR S5
BREFBLINEA, EFiEh ERHNEIEHTIE, TNRHEES
REIRE,

5 https://arxiv.org/pdf/2212.12794.pdf


https://arxiv.org/pdf/2212.12794.pdf

a) Input weather state b) Predicting the next state c) Rolling out a forecast

GraphCast

A
K X+l

e) Processor

GraphCast 152 5] fifz

(5) FengWu®

FengWu &2 T A T & &8 (AD BB R0 23K F R ATM A4,
ERNHAHERARATR T ELE, FengWu NZEX, ZE50AZ
fRART PEIRATRE AR, BRI E, Wit T —faas 2 EE WiRa &
MR BAEESHE T ERNREFIRREMN, TRREMELHL
PR B T X, DAIK SR B R 7 3P B T A e AR A AT,
BEINT ERZ AN RRE FHTUN . &£ ERAS HoTH&a b,
%34 39 FHHIEILG, “RR” TERESLL025° HNEGE N HFEEH
BIATANZEGENKATS, FRNARNEIALKRS, £T
ERAS5 #2018 4F 6 /Ner KR A TN & B, £ 880 A~Tilill ', FengWu 7 80%
B UM _E A5 T GraphCast, 4, ¥ 10 K475 #72 3K 2500 FUN 8y 34 77 4R
##% (RMSE) M 733 f&1% 2] 651 m¥s2, M4, 7 NVIDIA Tesla A100
HE, BRERBEE R AN 600ms, 4 FKH, FengWu 7 ZE8RF
TR AL, BRAW 2K T HRATHBA A EKE 10.75 K.

¢ https://arxiv.org/pdf/2304.02948.pdf
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(6) FuXi’

FuXi B B A¥F 4, B—F 15 RERAATRER, WIS HE
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MHEET RN, ETHEWRHFRFEZ (RMSE) 1% X R%K
(ACC) HyMEgETM £ B, FuXi 7 15 AT+ A 4H 5 ECMWF EM 48 %
TR B, B FuXi koA 8 — A2 — st IV T ml v R A TR 2 S

a) The overall architecture of FuXi model

FuXi

ds Aiepon

M

NheTy oo
V_Wind '— R aoe l

Temperature i— s

Surface o

Variables A~
Modal-Customized Weather

Decoder Predictions

thlXt

rdl

Cube
Embedding

?A

(2 x 70 x 721 x 1440)

e
"

U-Transformer

Transformer Block
(C x 90 x 180)

x48

b) Cascade model architecture
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FuXi # 2 4E 4

AT, ATHRERATRAMERRAH T HLFE #HL L. '
75, R T I TA AR R By 2 D B s B0 KB RS2 (Al 7 2 K
BT RE A, flin— 2408 £ LR “BYRE” . £k, RATR
BN T4 G AR A 3 K R X B BB iR 20 &, A EARBRABCFHE
#HATHA, FRETNAEKE (Pl E, FEINF R FHF
EFA. FR, YRFERMEMH TIETH, ATEFRAZWATHEE <
AT S, FE b, Bom KRAFE e T R E E AR T,

EEATH, NITERRAATBRCEESL FHEEA. §5, HWEI
EANEE (Flwdd R WERK, RERITINER T LI ELLR
Wik A, A TE AR AL FUR BUFUN B T 46 iR % R X e 8 2 [a] 1Y
KEE. AE, T2 ATHEAMARZMARIE, F T EER A
HEE, PlinfEAKRRE (W, KEHEF) &KW R mERE R,
wE, GHRERAEIHENEXREHUFEASNITELE, B AFALE
I IR e

Ak, NIEREREEFRKPARTMABLEETEER. A
ERemBEw TR E, URER T BEE T, AT N
RUE R, T ENFRARAIR, A2 REMZH L BMEE AW
Wak. FIB, ATHGHEHACHEDIZMAFHRRE, EHIRL, ME
A i S AT R e, A AT M B AR AR X R MR R AR B E B S A
Fo

8 Buiten, M. C. Eur. J. Risk Regul. 10, 41-59 (2019).
® Doswell, C. A. 111, Brooks, H. E. & Maddox, R. A. Weather Forecast. 11, 560-581 (1996).
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TA10H, xERFHMEEEREFEAIEER (NOAA) 3
ElEZ1T “HEAEERAMER” ITX, EAXFRERWN “KEXE"
(Investing in America) W42, #IF# &R A% E/N Ik 6000 77
E L. BTN EHALHNEEHAELAERFERR, FHERER
%, UR B miE s, XR/NE SR TIHA, LRI ARTLAER,
PR AEE ML G ER, AT EHE: G HERE; Efg
FREFRNSEE; BEREZBMGEERT: £EXRGRE; £
AT, e IR R A R B R A1 2 AU

(FRYEAR Ri%; RETE ®RD)
JR%RR%: Biden-Harris Administration announces $60 million to create a climate resilience
accelerator program and support small businesses through Investing in America agenda

%E?% :
https://www.noaa.gov/news-release/biden-harris-administration-announces-60-million-to-create-clima

te-resilience-accelerator-program

REQMHERMEI 70 FRFAMKTALERENFAT X

7A 18 H, EECFEANAEFLZEWMAFRET BT 70 7 HEH
Wy, R THA NN ASEETEEANFEKTALSENEA EE,
ZIE K54 MARLIN, =% fig#H A M RS Aqua 2 & fo st E &
ZERAYEFTR. ZTEEF LR TEREMRETERE (Wik
I BEANEE AR E ARG B A R R R
Ko TUH BT & B B K T AT R LB AN 6049 DG 3055 o BT B9 30
. N KIS AT AR N, AT SR 2R SLEh o (5 f A )
it bR A 1 5 B B A R . HAN, BB AT A LB REMNEA
TH AT LA RH AED, AT EF R EG R FEFE,

(REF: #Wi%)
JE#RE: Scientists unveil plans for underwater Al bot that detects illegal fishing



S
https://www.southampton.ac.uk/news/2023/07/scientists-unveil-plans-for-underwater-ai-bot-that-dete

cts-illegal-fishing.page

ZEBZERIXANEBNRRAZMRES “IBREGRE"

TH21H, ZEBEEANEGHXEEEFE—REEES, BE9
MAHWTRTABMBENRARRI, CEFRLALAEMEKTERR S
CEHR. BHAME) , UXHFEE9EREAKSE”, B4 2016 5, EE
BEERRITEHLBARTARAE, DT 2023 FE FHATHEIRHAT
FHINE. £, RZOCHEARZZERE & EERAME MK 0k F#
KW R HEEETRERL”, URGA L RN & E LA B AR ER F,
BX, ZEEHIHT 2022 FFEMLAER “BREKE” , KBREE
2030 £ ET3 N 100 120K 7T, FF& 6000 ¥ 4% % i To A8 At 58 Bl F e s 3%

Ao WK, EEEERFNGHEESE “BRKKE" —H .
(BB ZTKEARMED
$E3%: http://www.globaltechmap.com/document/view?id=36556
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AR (xH) MEHEBEBEY (FE) f1scPDSI (FEBE; #yhh)

(RESE #mi%)
JR¥RR%: Climate change will accelerate the high-end risk of compound drought and heatwave
events
$%4%: https://www.pnas.org/doi/10.1073/pnas.2219825120

Nature Communications: XARIFRITHIR B H ZiF7iR
A% 2 5

HTAGF =ML &g R e WA L R, 7
BETE 7 W HTE Au i O R KA AR AT R R T Mo X AR AT S
BEERARGMBLYFET FENER. XE RAFE LA EWR
T IR BRALAT AL £ BF R R AT, E A 1993 £ 2018 4 HA 5] ¥ E B 44T
GLORYSI12V1 3£ & 377 5k JREF lE AL T, BRI A EFE 50 T 1B 3 A R AR
EHMUR RS AR ET ENAEEA B TR ESESR, #6 T A s
T B SR I B [

B 58 R BA T & T EE VR AT, R AL S SRR A TR A T XU R AR
St REREIER . BB K AT 5 AT BB ) KRR ) 6 45 /e
FlEG & &, FEEH A EINE R E mARAA 7 X F5Er T KR e
AL % BRI B AR VEE R, BB R KO G T R KA AT e 1
WHAL T B & MR8 T IR T B 0, AR T AL S R, A AT
BimAttgs, Rt KA. Fit, mIeE KA g At 2 [
KA RS MM A AR ER X,

FRARI, BAKE 2T FEBRNY K AR MER 2 AR
o I LN BL A AL % B [ T 15 4, (EEAIF 2R A R AT B0 B 51,
HEENT, RATREAKT s E LA £ R A R S AT. RE W
M, M 2008 SFTFHE, 7= TR L A KM Ty, #ILH R AL
% FER SR RO KB T 2 R AT
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LA AL 5 B R 5 R St A TR B R A R SO AS R

(REE #WiF)
JE¥RRER: Large-scale control of the retroflection of the Labrador Current
$E3%: https://www.nature.com/articles/s41467-023-38321-y#Sec7

Nature Geoscience: BT F SR RIERAEtHESS
SRR EN

HRAFFRET EGREMBNERESGRZZEL CH oM. K
MR THENAERNZ B WEE TBRUARIKSHHNEET
WETER, ARF A 1900 K, 10X T B@RERFEAF AT F R AL
FEL, BT CUHERNERRA, FREREAF AT B R AW R
HEERZWENRFEASREE, A, £THERE L, BEEELREK
5RAKZ B WRAIHRA X e RFEZ M Xt —F AR EEEKEER
H R X8, B AL K v Fr o KB IRHHIE W 28T AR CO K E R
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B b PF o e S HE
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(BB HWiF)
JR#R&E: Radiocarbon evidence for the stability of polar ocean overturning during the Holocene
$%4%: https://www.nature.com/articles/s41561-023-01214-2

—M R LIFRE EER MR E— R RS

EEZ AuE A F A R ARANRT T B AWFER AT TR, TR
T — A XA 2RI E XA R s RE R ®P (ROD) ,
REG RGP KT AR, FARHITEZEAZ N ARARLHFT
2002~2020 4 [4] 600 £ A FIFARNAL AL F I, 23X L FARB L HAT T
BEEN, FHETERKAMESHERNUGE T CEZNES, AW
MZREF AR KT RABHTEN. FAAEHA, AT HEAER
AR VIR T BY 200 KR AL, T/ ME H IAE 1400~2000 KFE AL,

ROD %% T, HEEAN, £THEREE S XENT &
iR e TENA N TE. A ERSRHENE I LR &L R KA
ERAFF SN B AR &, ROD F B EGEERANEIT, EHF
FRE 4 EAF HUTUN A RE A2 B B (A VE AL, X R BT SR (& FRAF 257 )
HE AT,

(REF: #Wi%)



JR%R&E: A Simple Method for Estimating Horizontal Diffusivity
$%1%: https:/journals.ametsoc.org/view/journals/atot/40/6/JTECH-D-22-0097.1.xml

SEEBERERE ARG EEYIMES RS

SR AL A AR AR | B AT B P B R o A s R R
R I A T 96 2R R AR AU Rt A 25 DUR A 25 2 B o B A R 4 #
Yo, (BB A A IR G A B AL . AR R it
Bk . AR MK A AR B AT M, R At R X
A A B . B R T E A B A
T B T MG R W B A, 4 AR A Ao o,
HAEAABERB MM TEE. REAAGFE, BAAEELTHAY
A A R GAOIE B A ek LR ALIEE AR A B A

8 [ A HE 9 2 S AR R T R E R 3 B B &
1T 5 AT A AR V4 o T R B AR B B MR IR A
A 4 AT B BRI B A B S R R R AT, SERE O
Fo M) YRR AR KGR AR B, A AR AR
SOET A TR, R A4 A 2 SR B S B U 02,
SO IR A TR AT R A S RS X AR FRA S5 E .
BADLRARA DR A B AN ENELEE, BAEEBRELE
HIESEE ., EAY. ARERERNAERE, STATTHANT R
By AL R H A A R A AR E L EE,



Meltwater

R AR A R G B R i
(RESE 4RiF)
JR%5%: Human-induced salinity changes impact marine organisms and ecosystems
$E3%: https:/onlinelibrary.wiley.com/doi/10.1111/gcb.16859

MERTMUKXEFFRRAGH AR L M AER

FARBRAFRFAREHA, ARFENHRRE AW FEATEHF
i (AMOC) R 4fE 2060 5 2 & 2 HAF I K. XTH AL E 150
IR IR AR AT St oA, R RILA TR 5 B IR £ 2025
FF 2095 F 2 |8 2 RAEE N 95%. X —FHRTREL £ E 2057
B, JRE I K E e iR R A, ALK T X R R i, B R 4 R
BT RS AREERRHERENEE .

(XBE wi%; RENE BHRD)
JR#RER : Gloomy climate calculation: Scientists predict a collapse of the Atlantic ocean current to
happen mid-century

S
https://science.ku.dk/english/press/news/2023/gloomy-climate-calculation-scientists-predict-a-collaps

e-of-the-atlantic-ocean-current-to-happen-mid-century/


https://onlinelibrary.wiley.com/doi/10.1111/gcb.16859

iR
Science Advances: FiAEMEREN G FREERASREEH
B EEE (OAE) 2 — M3k & Wik — Al (CDR) 77 %,
B R R BT A BB AR R F B R RV R R B B B COL R
WGt 7). AT, OAE Mg AP HMERAEE L MAHERR. %
EmMAFEZEEHSRHART F% (~700 pmol kg ') Fi (2700
umol kg ") A B L AN I AT P A A IR F A A S B BB F IR EY
R FN T, HKEGE (RREELETH) FATE (ZANEE
FE) o« BRFWA, BRA WA BRI R RUA S Fu R o A B
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JR%R&E: Coccolithophores and diatoms resilient to ocean alkalinity enhancement: A glimpse of
hope?
$%4%: https://www.science.org/doi/10.1126/sciadv.adg6066
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JR%RrRE%: Groundwater springs formed during glacial retreat are a large source of methane in the
high Arctic
$%4%: https://www.nature.com/articles/s41561-023-01210-6
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Nature Communications: AR IRKFIESIHEERA
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JR¥RRL: Stony coral tissue loss disease induces transcriptional signatures of in situ degradation
of dysfunctional Symbiodiniaceae
$%4%: https://www.nature.com/articles/s41467-023-38612-4

FAERNEHR

Nature: ERDEBRHTEFHERPHSIRELES

ATV, BRI B R T AT F T IR T2 AL 2] Yy 55 i 18 4
A HAGEEURNES, MXAEMFEED 30 FHESKET
REB R REHZETEZBFFFONHARA, LRENESREE


https://www.nature.com/articles/s41467-023-38612-4
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JR4RE: Global climate-change trends detected in indicators of ocean ecology
$%3%: https:/www.nature.com/articles/s41586-023-06321-z
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JEFRER: EXPANDING ACCESS TO CORAL REEF CONSERVATION TECHNOLOGY
$%4%: https://www.pnas.org/doi/10.1073/pnas.2214119120
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JR¥RR%: Modulation of xanthophyll cycle impacts biomass productivity in the marine microalga

Nannochloropsis
$%4%: https://www.pnas.org/doi/10.1073/pnas.2214119120
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JRARE: Sailing the Sea of Data: Startup Saildrone Takes on Autonomous Ocean Monitoring
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https://blogs.nvidia.co.jp/2023/07/28/saildrone-autonomous-oceanic-monitoring-jetson-deepstream/
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JRARE: Using our oceans to fight climate change
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$53E: https://news.engineering.pitt.edu/using-our-oceans-to-fight-climate-change/
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