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AR EBRZR R BB BUF Rt & & 5 R B KSR R TR
BEEEDS SRS HI R SR H a8 I > ATEEFR RS ) R VBRI Bt ORI N T R
(Al) SR it > A0fRTEAT Al TGRSR ~ SR Ui e 1t & ~ BlZE SEPGHY
TR E E AR » NIEEATRE 2 RBR R AL TR SR BRI
TEE - RS FROAY s R B AR JRIR AR EORHEE S A\ T SR as S 5
TR Z B ERIESE ~ 2205 T(F (Al ready data) e fIRBsHUTR (it - AERIEHE ~ A0E
FEFERMETTHE - REBFHALZRR REE R ELEREREE ZERE
(data fabric) & - DI HIERHAUS Z (A ~ HIZE PR IE R (R SR SE R -

KetEFERFEDEFFZ G 8 AR 442 (National Oceanic and Atmospheric
Administration » NOAA) fiiJ& 2 A T 2E 00, (NOAA Center for Artificial Intelligence »
NCAI) & [ ZZ eE &1 .0 (National Centers for Environmental Information > NCEI) » if7
B g S R BB ~ 28 MGt BN B - ST S ORBEE Y o IR
5 [ ABRIRETTE - BRIk THVE R A RS - DIERNEEARAZER AR
BRHE SNV ERMIL IR - fRIER AR - IEREE B — 2 MRy BB A
TR E RIS - Rips SR A A AP o (EE B e B A B TR R SR A 2 1Y
BRAUSEREE K - AR e g R RS B RE NG K~ B H &y



= @R

TP RV S B R T 2 Al B KERACR - 2BV EELF4ES
B EEENE - HRE 2GR KIES - PRl KRS G T Ay 7
A~ K AR~ HoR S BREAKEEANRIHESK - BATHERGEIHITHEE R
BRI ~ B - KEREHEF S H P TEEE SR EE » MEreASdett
AENfE H B THIEAE IR R 2R PR EE o > B 17 A G007 SK BT DR SR ] SR i A 2 B A
- BEFRRERIRAR > o FERFERARKEREHE - REKEREZA -

pig = RN R 2 ) =S NECE SN E RN =E -2 QUGS VL SEIERE SN el
U > (EE RN ERE R ETRREAMTZEE ST - AR SRS EHEA T T
THHEREST] - BREIESTZFEMEREERR > HNFNEFEH R
HRAE SN RSR R R AR S - THECKEIA TS TSR E N E BT K - &
FES TR > B N R RS sR A B IEF TR B - S EAEME
(B Z RS R B T TR e 2 ot Ry AR RAEAS 25 IR G ) Bo e N LS5 AP &R 8
(A AERE S R AT RT & TAF

AetE BN RGN - T RELRIE TR A T - tRes5
H -~ BERRE SRR R - MRS BRI T A B R ae i R 2R Y
THHEAE T - [FIRF - B EDRIBREh AT 75 AHRE EORIE S ~ B LIF (Al ready data) » ATEH}
mn'E o B ES - G AARBEIR REECE AR EIR S % 2 B4 (data
fabric) #&E|d > DIBSITERIEUSEAE ~ MIZRTHEIHFE A FRE R - £ IR AR T AE
UEETHIREE N BRI 7L » DUCEEEERIEERL - nERNRE R fR &R
JEEFCEA ~ SNEHTERHILFERR A - M IITE RS EAIE ~ DERTHERIAIE R AF SR S5 R -
R112F12 H £ T EFEA N BRER » ISR R FRoR A e e M R IR E
a0 > B BB ASE B BN A MR S A i N A B R B B A B - ZaTEHT
SR TR B T ZE BR i & 1 A0, (National Centers for Environmental
Information » NCEI) » 3lf7j/A3 F &R SN [E I - 1R REESH) A ERE R IR E
HULN T AR o BN TERE  WhIR e e N B R 0 B ETEm R A
FEIRIERNL 2 IR A Ry 2 ast s - MR TEORAR » 5076 IR IE (2 10113
FIHIHZE1IH29H AT » 11395 H EFEE A - [5) H B mER [ER R e - (2R
1135F9 HIEA %

KRR ZETRE RS R AT R BRI 2 )N 1% (Boulder, Colorado) » F- 225 35K ]
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XK IGERE KA 4EZE (National Oceanic and Atmospheric Administration » NOAA) {i7 >3 B
P54 E (US Department of Commerce) Boulder Labs AY4973F » FEEHIE L BRAE At A0
AN THFHEE (AI) FLATETERRY NOAA A T &EEth 0, (NOAA Center for Artificial Intelligence >
NCAI) ([E175) ~ R MR BRI TR E 2 Bt & sl L (NCE) (B115) FHRERC R » %R
SREA N TR - WS B EERBEETEER - N TR B (RE)ER 5
Al Ready Data ~ SRR ERNESE T BT 7 fE » H Pl £2:816th NOAA Al Workshop (&2 -
TGRS 3%) - & TR S EREEHE - Soskig

< [ s Making Data Useful
v NOAA Center for Al as a Tech Hub " i N

1 NCAI Program Office & Tech Hub

Research-quality products

o=
[ Communities of Practice

i for decision-making

p
“ Ethical Al Innovation RN
Why, What, How ( Vi
‘ Powered by Y \\
dynamic &) i
y N N workspaces Qt 4 ol
Training Al-Ready Data b 1
Responsible Al Standards 3
| ) \ b7y o " SawyAl Trained Workforce gl 5
i Partnership ) Communities of Fisheries Research Surveys W= - Envflmnme_ntal ,,,,,,,
( & """""“ J Digital Twins for Fire Wx IntgEmstion
BN e > Multi-lingual Climate / Wx - cquiri -
= - o
Rule Making for Bycatch Limits
©  Sharing ©®  Obtaining Results

—

[E2 ~ 6th NOAA Al Workshop B4 585 Rembrandt Yard 42 Kz N Sl s (4%

(—) > REEMUBATER - MR EFRRFETANVER

AN TR EH RS Ry BRSSPI S (E g 2 T8 > Al IR
BRERIEE ~ TSRS I TR - BRI E S AT 7e R
B o BEAE O RO EAEMH BRI TP B lRaE - MR ARV ) - (EER5e e AR
FEFyAREERE - BFETHARELSTT - AERBR SRS S  NEH—EZ AL
RAES PR BRI N A BRI B LI St B AR K FER R R EERE - Ehitkas



EERIR IS B THEE - FERFSIRERE - A F B S R AR F e

AT SR THY B AR R ALRAY > AT SR ES EHY ChatGPT AT E R IR
Midjourney - 7= LB AU 7 i 16 B A~ B B RHEE AT HIRA (A AR SR P RYEHEAR - R
O NBERETT © ALEBITEZHTE RS ~ I {LEBHNIRE R IE (5 > Bk
R ERUESEREPETTE (e G AT RS -

RAR T Rl e LREFF T/ GRET Al PRS- Sl AR & S LB RHER S
Tl > S A A A TSR E B T LUB R A BRI RS S b ~ A0 Bed%e AL 7T
Ry LAECRAE B PR P SRR AT AT SEME ~ QAT & i BR B 27 42 BOR DUMECR AT A (58
AN GEH LG NERGE R A 22 (83 - Ethical Al) -

Al for Earth & Environmental Sciences

Past, Current & Future of Al in Earth & Environmental Sciences

Earth Data
FAIRness

Data to be
Accessible / Findable

General Al
(Ongoing) Train model on
diverse datasets

using scientific data

E_,_l Earth Al Model

Training

Train models to
analyze complex
environmental data

2

Generate a ML model as a
basis for various Earth
science applications and

evaluate its performance [

Service
Deployments &
Workflow
Making it available
for usage

:-ﬁ

Improving and updating the
model from time to time
while managing the storage
for model data

O Project
Maintenance

Monitor and update
the model over time

| &

Monitor the ML
model over time

Safety Control
for Al

Al Top

@ Ethical Restriction & 3
Social Behaviour ° Guidance
Restrictions placed on the
model to ensure they do not
cause any harm and respond to
social behaviour and norms
appropriately

({&Z Human Level System
& Interaction

ML model that can perform
complex tasks similar to a
human and communicate in a
natural way

Measures to ensure safe |
and ethical development
and deployment

Use of expert knowledge
to direct development and
training of ML models

&3 ~ HEKFHER I Al FEIAVIB X ~ SRAEEARZK

1 REERRBE AR A (Chatbot)

Geospatial Chatbot

NOAA 705 [ A4zt Al TR LIS IEAEEr T A B E 3t » Herh—{EH H B2 Amazon
&1F » DL Bedrock FIGEREEER (SR A= Rl Al SERZE I K A e AOHIE ([B4) -
RE(F R RAEZRITEEN T o R AHERZIE 78 42 X (Retrieval-Augmented



Generation » RAG) 5% » HFij#ig A T National Weather Service ¥T4EHYF[E R R i
([E575) » F& AU AR AT = S5 25 25 AF H 2 &G0 - 23 RIS TE Amazon
Location Service fiZ2 b FEE » #£0C_ Prompt Engineering » ¥t 28 (B54) @
P& m] LA A S AR R - AE e ~ 1T - iR - B A0S - f
“Which part of the Pacific Northwest were in extreme drought?” ~ “Can you draw circles
around those localities base on the population.” SEEZE R H D FAKFR L 4 R iy E
sl SEAEHNE S 1 5 P R A s e KA SO AR MBI B S0 - i EL ~ 4HE
N ] SRR A

A2l AL PR Bl E S TH A & S eSS - BB S0y S HkEeE B AllE
—E0HY - ELAEE T RHIERHA | “If datais not included, it should answer don’t
know.” (Rl By MASEEHR LAV E I E T » 1ERESC RHEE R A G DL Al 42 Bl EH S
DIEEE REGREMEER AT » IR REEENEETRE - NEEESIMRE - [F
i > Rt E BRI ERERRIE24E1 - image-to-text translator » DABIEAE Bl A » 32
ZAlEEY - PMEREIKETE N AR B BERRE S ETR K -

Knowledge bases for Amazon Bedrock ... Chatbot architecture (add screenshots)

aaaaa

[E4 ~ NOAA geospatial chatbot {5 F[J Amazon Bedrock 3 &z 248 2R [

EEC L PN LR waso - |

-]

[E5 ~ Annual Drought Report 2023 (2\FA &) &2 NOAA geospatial chatbot 7 TH (28 2 )

Chat@ECMWEF




F—EZEHIF > BONAHAR R FH#E 0 (European Centre for Medium-Range
Weather Forecasts » ECMWF) &y | 3B (0 A SRR HRERY S ~ $iH PetaByte 1Y
B~ BTN FIAVETE B - BB R S B Ry N - EEUE]
iR Aes A fids i RRE - 28 7 ECMWF Chatbot » 3 (Hi B35 DL ZREE = Hift (8] A BB
BATEER - FIEEEE 2B/ 4.8 » Chatbot 1£3#8 5 AU = o 2 40E » &
BAEGHENRREE - £ ECMWE RIFHE - 5{¢ GitHub 7R R R A AR
AR[EE R -

viai

Chat@ECMWF E{E{E ChatGPT | » BRIV AT AR EE A s - — A A iz g oh
421 (RAG) ZRERFRE B &R » 5 [T » WA AT R 2 ERE 4R AR
51 RAIGES A (Large Language Model » LLM) FH] HEAER HER BT AITR BEAHRRA(E B
([El6) o So—FaM AR T 6 &R T AR A7 T8 (Reason & Act » ReAct) » A2ff
LLM BB R THE BRIV E G h R R & TE - WHEE % TEAAER 28 (E7) -
ReAct fY T B &2 APl > AR ZRBIANTE & H R4S E (L BERVEL TR E M -

RAG J ReAct EIAEMEE A LLM HYZARE - MEFTAZ © EeREAERMEAN S - RIE
RAG » LISZAFNAEIIE © E3RARREFEN - Ao RaayRigS - &R~ e =Y
i KA Sy ReAct API Y A28 » IETT A LUEBSATRVERIEE - W H > B2
HFEBEDFSLHER - 2400 ChatGPT Y% sE S thEE kI B HE R E
ECMWF &% BN EIZES YRR » 40 © “What is the role of ECMWE?” ~ “I’'m studying
cyclone Katrina. How can | download related data from the CDS?” ~ “Plot me a map of wind

over France.” -

BAGHVBIEEER(E L > DL LLM G A& AR % - 28 prompt engineering #E{TE
BWENNLIGSOE ~ KEMBEREERS - £FEPI AP BRI ERIVIEE £
gL S BN TR - @2 BoETER > HCH UM ETEE - FREFEE
FEHHEMZ b IMREEET— R LM Ay EEREE - ZRErvEHiE% - EdH
RyERHEET > Jk&E T EIERVERRE > I h0 T HEER (ChatGPT (EHIEE M) (AR - LLM
2RISR > M HAGwAENT 72/ Ve AN EEEAERE > 12 LM RIURCAE
Wiz - NR4IREBERMECGE - a8 - SR VAETHORE » SR AR Al
R TR -
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Retrieval-Augmented Generation

+ Used for documentation lookup

« Principle of RAG:

1. Use the user's question to query a
database of documents

2. Select the most relevant documents

3. Ask the LLM to answer the user's
question given the selected documents

CECMWF CECMWF

[E6 ~ Chat@ECMWF s 23 5 A bl (RAG) A ji 2E {55 FH & 2 sy Ji7 P B 5]

r & U
Reason-Act -
+ Used for calling tools :
sogr:
£1

+ Principle of ReAct:

1. Tell the LLM not to answer the user's question

2. Instead, give a list of tools to the LLM

3. Ask the LLM which tool it would use to answer the user’s question

4. Call the tool yourself with the argument suggested by the LLM

5. Return the output of the tool back to the LLM to provide an answer to the user

il
[&7 ~ Chat@ECMWF ZEFITT Ry EREAIT TH) (ReAct) 2z {5 A 7 Ay i A L 31

CECMWF

2~ PIRSE TAREM Al BRI OBl

NWS Translation

NOAA T T EELH " KAEML4EEIZZ , (Weather Ready Nation) HYBKESFR S » $1¥%
2500 E3LEERE TAIRAVERIR R » feHtZeE = KEREE - 5202310 HFALA
Z R G5 (National Weather Service » NWS) 2R Bt Ay B EEAE G
(https://www.weather.gov/translate/) » i ] A B EERL i THER - B EIEERPE DT
XHIFISE - SRR B VS TE G e B AR 2 Al - DA ERE S MR R R E
e HBIATEREE A EREE S P R AR an Ay &R o (18 ~ [E]9)

#7530 42K - NOAA [y NWS —F DA T8 77 H AR HE P I SCR RTHEIRAE
& (HEUBTARAN T IHIEAEZE - NWS T 551180 T & 2 wie (8 PPt A SO
BRSO R R ~ R~ KSR SEAIG3E - AR BT EARAORIIE ZeE5 - FIF Al it
(Ve B (ERE S B R R = W KA IRV SIS B RS I IR A - e
A S I RR AR E S - NWS f2EHEAE A EEREEIEIR T - frRegE %
ANRZEBESRABRBNZE -
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https://www.weather.gov/translate/

Fo T Se R —BIREARTES - NWS B EREE N R S (EE TR AURE SRRk - RE
FHRAMEIIREE S AL - MEOREIRERT Gakah s BT B - flan - ARSF
SRR “watch” » FE—fiBIlEE TR Pl R "8 - $87 > (UREHMIHY “shower” »
A ga(E “thon” 3 -

LR TR IR AT - EELIRRF SR RIBITL » B RRRA A FEESHY
BEIHE - 5IAAITER » BIRBRE O FR 2 SnBllEE Ry PH P SCAT RS HIIRFEIGE 1
/INRFARRL RN E1 10 S (BEAT) > (TR ¥ B RERHRF A E TR A SRS R IR HIRZ L
R L - B EERENELIERR > TSR s o AR HaeEA
EAELEHEAG ELISERE = BB -

R A A B —R A REE S BRI SE2AHEIRTEESK » NOAA RERSFIFEZEI R E
PECORI T L LLM FRTES - NOAA JBEFE{E HL/E Ry U ERIERE R RS S R R R - =2

HEPE R R G B2 R Z.4 (Advanced Weather Interactive Processing System » AWIPS)
ESIAA EERESHIEEETE > WIEES SRR - hElEsURE eIk
BOAHE ABRRETE R - TEORFE = SIS EMEMERYEING - 5t R &EFIhRERVEE S » AT DL
R TAE N BEIE BB EREE K AVREERF A - WAEREREN —2UE: - RIFTEER M
L ZRERE D ARNER SIS R RENR - AEESEESEBIL - 58S
— 2 NWS ZE anBIFENRE

Al Translation Project Objectlves" ﬂ Strategy for Unresourced Languagi '@
rcblems.(nNoP allel Corpus to learn from (2) Few/no NWS translators fi
Accuracy n}u ing participation mgn«x racy Scaleable to all
e s . ]S

/\/ Reduce wlnone
‘ —— ] g
D B rden 3
000
e \ m
L e Aemericon Transiators Associotion
A) of ultilingual el for
o train o o
¢

anguages & ory Iu into ad
Synthetic Data;

SYSTRAN
.V
Accuracy Calculation

& & NATIONAL WEATHER SERVICE Cammarca | Mot Ocsan sod Abcsgher: & & NATIONAL WEATHER SERWICES Osprtmentof Comce  Naial Cosan aod A Adrinsan 1 6

B8 ~ NWS Translation B2 H 12 K 55 1%

Review, Adaptive NMT,  data on adaptati

—-
NWS auto products with LlLT o NATIONAL WEATHER SERVICE .
Script posts translalons to = P B M aems 7 %7 g 50
weather.gov/translate website
| English product | 7& archives @ AWS S3 bucket RERXECE
~ AWIPS text trigger | Script sends emails to email list (local + ‘ a
@ WFO kicks off a Emergency Managers) -
| jobiscript | = 1]

Workflow

SC"D‘ extracts text | Script applies custom regex & pastes [~
to be translated & | legal disclaimer
R m,v. pre-processing o S
S 6 ] cpniar
Script calls LILT Script receives N - el 2 (%
translation process translated text f e
- = = o
l ° LILT works on Add NWS character
translation wrapping back in
&/ & NATIONAL WEATHER SERVICE [T ——— = =
- =

[El9 * NWS Translation E’JIVE/JILEE&EE?‘ZZEIYIE [
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M LNE S

B @ms‘@wﬁ@i EE/KEEA ~ ) IFDE KA T e - BOE KRR SR s
1A R A TERER - SR K aRnE ke - R ASERREERM - HE
5?@7J<7J<m§%ﬂ@f%§%&u&§%ﬁﬁk » St E N EE Y R E R TR 7 E &R
TR 7K B a0 T o BRI Ryl - B R DA ARy Hu0HY Al FER (human-centered Al) ~ #%,
FIAI5E ~ ARCER N E SR EE T BERYMIE IS (Crowdsourced Data) S EY,
SRR RN TT -

Bisn > 1SeeChange $HERGS SREFSML - HI R BB/ KERE AV P &akat > HEL
Al SEE BT RATRIRIINE - — 5 AT PUE BRI [E]# 2 R T L (T 3 Ak
oo S T EAVEESR R E R RS ~ o8~ BEE - ATDL T ARR R R AT - [BIEES
T BURAIA FHESEATE]  (REAHE TR S - B EREE - 2iesd - EHA
PReE ~ SRALFERERE - SRS (A R (82 b5 [RERVHRE - ([E10)

nemeem |§

[E10 ~ ISeeChange fi£ M 5 ZE M B R P2 (1 R Bl = aUS Y 7 M

[fi Amir Behzadan Z#7B1E X AIIFE BluPix app & » $HE/KAL & RIAYSNE 73 1H
IR - SASER SR S A KRS E RN ES > FEE AT SR 7T RAY “Stop Signs”
RS BREAE > 456 google T R[E ~ HWEFRIRMILHVE K GHEITRING Al 7347 > RS

REEEAYE E KT S BATeE - Al DU L &t s K S - RIS R
A~ AR LR T UM 2 R R B B - ([E111)

13



[E&11 ~ BluPix HY crowdsourced & R[] 2 IR E 1 o a /K S EEE

3~ BfrEE4 (Digital Twins) FefigiE FH

Washington DC ZiEL R EFETES

ZEH| 2 — /& Urban Heat Island of Washington DC Virtual Reality (VR) Experience (F£F%
TR E IR T EE Y Bt E e ES) » HH3EE] NIHHIS (National Integrated Heat Health
Information System @ Bl 47 & EMEFEFE N Z47) B4 NOAA E[3 (NOAA Global Systems
Laboratory £ EK 241 &= + Office of Education / Science on a Sphere » ZF /A=
[ERBGRIER + NESDIS Viz Lab - a[f{bEER=E) &fF - (BRI SR B R IER 5 U
EEIIE T 205 B R AT NOAA Geo photos FEZ MBI/ » B ZE 515 American Council for
Technology and Industry Advisory Council (ZEEFY TR E @M T EZHEE D) 7T
Innovation Champion Award (Bl H4%) - EHSE AR M AGE 2 3 > (et
RS R Y T - ([E12)

[EBEE RN R R BB BT TN E R A B T A EE TR [E i &
NIRRT Z 2R A ZE A SRR 5 (heat inequities) » DUHARE R T BT &
S TR A M DA R &5 0 LB sk i T L i bk i B A 2 S R P e Y VAR AR ©

[E12 ~ NOAA Urban Heat Island of Washington, DC % Virtual Reality (VR)E2E& 71 1H]
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NOAA Digital Twin for Earth Observations

S—{AEFEETHEIEE - ZH NOAA's Satellite and Information Service (NESDIS)
F 2y Digital Twin for Earth Observations Using Artificial Intelligence (EO-DT) =AU
(E13) > EL=/\E]%ET 7 HE15005 ETHI A4 (Lockhead Martin Space, 290 -
Orion, 150/ ~ Science and Technology, 60&) » #H{T2AEHHAN TAF » B EESTERY A S
AT BRI S AR R o B RVE > ROE RS A ROt I s B ~ B~
Hill ~ B B ENIEYCEREEEUHIYRE ST - sFAERFES LA NOAA Y R SR ESE T Y Il T
M FEEEIRAE R L 2 Rt i T2 208 M P R =X m (S B (R ARE ) - THETRF
R E A AR A [FEEUHE R R & FHER S 40T RIF Ei A (digital replication)
o FZEREE ~ RAMAERR LG TR EREAIY T « #E1T what/if [555E] - DU
FRRRAARA 734 -

ZHHY SR AT LRI B R~ BN T Ay oA S AT R TR 2
R - Bka B aRE RS UL - PR - IR ER AIML SRy &Er 2
EIANEEEL  WaesT T BIEIR(ER P2 - EEER O e RN SRS R 28
PR BFREREAE IS E o R EIR - RAGR 2 i e 1 T 2R R L
st ERVE RIS EA M - ([El14)

e od o

Digital Twin Concept to Support NOAA'S M S }m
igital Twin Concept to Suppor s : .; :
1. Monitoring (JVP) 2. Prediction = Study Topics

Data Fusion

Data Assimilation

Anomaly Detection

- 4 i3 % Fire Weat
i 3 b, & B
" & . by OO f o ~
G (  ar ie ::j
Flexible (add of remove data), Cost-Efficient ] L SRS J
and Agile (Fast processing ) - e
Interoperability

@ prm——

13 ~ NESDIS =51 EO-DT 5= EEIEH

15



“Real” System
% | =
cccccccccc m End Usses eoscect BB voasy e » Al-Driven Earth and Space Observing Digital Twin
' & ed 1| jor: -4

N
st SemchOwn @ orso™
LC MARTIN
Satellite Data
;‘ Fse
[ sroundoata | |- = - -
nivers
oooooooooo cleus

All integrated software is high TRL and in current use from Lockheed Martin and NVIDIA.

[&14 ~ EO-DT GhaH 2P BT i Ay S8 A8t

NASA Earth System Digital Twins

E BB Z 2 &R 254452 (National Aeronautics and Space Administration > NASA)
SRR ER S B AR (ESDT) RIS E B —(HEhRs - BF=VE RS > B E
R ] RE RN SR R (I BR S B B SN & IR BB BT B AS — What now? » H
R FTEREFIE S N AT E RTEIASTEARAGIRREHI TN -- What next? » 55= - JiEfZ
AT [F] 2 B B N el B AR5 = AVAE J) - What if? - #A]EEER - ESDT 8
NETTHHCHT A VEAED BRI 2 1 G AR ~ #ReRE2E DU S Bt B A2 L DAL -
FEFIREFR I ER R GHVERAE ~ N — 2P M A REMEBGEAERE - ([8]15)

AT ER SR A SR e RN SRR S > H 2 EAUESREE 750
ZE ~ RENAFEER - BEErg BT e sE > MuGEELIR S - ARHIHEEER
T [FEIRE > N RIEEERIEE > ST ISR T A BRI S &R a]
RERC T HYE RS B © > BEEST R TN BAL 2RV DU a5 22 E Rl
g » [ERXEER T AEHAHRRE R RS (E & R Ry ATRE © (L > NASA &
T E BB A G EUHER - HAYEREA A RIRK A 6 & ReSis sz E
HREHEER » DURAHBHEER RSB UEE T A ~ 525 SERp M oot s b
EEEEN » WS EBURGIE » s iE A [F R R Ry 230 DU AR B Ry T HA
WRRTST - [F)— S A BIAHT DU e A [5) (o8 F 3 A 25 Fe (2= e AR D BT FEE > RO
TEFEF (R ~ &K ~ BUREE) THYRRSK -

TR A 2y S — (BB R A e B AR ERZ 2 218U (global) I 15 I8
(local) HY > B4 > SRAEBCRSAFHIBGR TR E 2 ERMERVEB I A ThRE - SRS
RIS AT REE I BAY » RN ERE T BHR 2% B S (multi-domain) 282 ERETEHY
(thematic) YL AL 2145 > 2 EREMEAY ESDT (BIANZE Ran'E ~ B9k ~ K3 al Uk &

16



FEAK Ry ELAth ESDT $RAbif ARl o BLBEfI= > NASA B R ARSI B A A4S RE SR
BRI T EREEI S B AR T A A A (interoperability) Y EE ZEPLEL - LR
T — AT E B e ARV ERE R A SR E - S E BRI R A AR B
T B IV ERENE  (H R TR AR > A RE B i A
FHA o REEEL 4 L4 55— (EPKER R L Aol & OF S FE A B AR R G E
BE~ Skt - i E SRR T R AE Pk EE - BFEERITLJT (Data Cubes) ~ EREH
(Data Lakes) ~ f51FECFEEEET R - A —(EHREAZ R AV B LRI - Badie
ZVE NI R FES - BEURA BT K - (E16)

B R AIE Al T ERIR il R A R R A B i B A 2SR (R S8 e - BRE R Ar
AP - PSR E G IR n] kRl ~ SRR (R 23R - 287 - ESDT AR =
AIEERAEEMEEAE V77 - AREERE B RHE B RS ML SRR MR M i 25
FHSHEAR(EE -

Earth System Digital Twins Components =1 AIST ESDT Capabilities

Digital Replica. . .
A 14

*  Driving inter-connected models
Forecasting . . . «  Atmany physical and temporal scales

* With fast, powerful and integrated
prediction, analysis and visualization

+  Using Machine Learning, causality and
uncertainty quantification
Impact Assessment . + Running at scale in order to improve our
science understanding of those systems,
their interactions and their applications

(15 ~ HEBR e B i 2L (ESDT) HYPIRERR K

An ESDT architecture must consider the full range of components and their relationships

Functional components:
Observational Data Repository (ODR)

' "’6» Nominal * Ingest Subsystem (ISS)

Forecast :
bl | nitialize On + DT Information Subsystem (DISS)
i Subsystem Initialize O
2 ey m S Pemand «  Nominal Forecast Subsystem (NFSS)
« o9 ».. Dutal +  Impact Assessment Subsystem (IASS)
P | eplica
o e’ m [ «  Control and Monitor Subsystem (CMSS)

[ Assessment
M Subsystem

R, - - g
& Lo - ool Architecture design may combine
& Monitor B components or group them differently
| + Control & Montor Paths | Subsystem

I oo Tin System \ T
. ser
- Extemal Obsarving Systam User Interaction

for all subystems

X .".' m B (mpact «  User Interface Subsystem (UISS)

[E16 ~ HEBKZ A B I AL (ESDT) HUTRAH AR S e
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4~ B ES(ERT Al BB R RIAHR

TER R - B T 4RE DL Al BEBhHY 2R RS RIS - 5 S R
B NWP AT GG RIBEFHYAE ST » HAT - EEEERY Al BUR Bz i i e Basa i B
TR RS RV T FR B 2o e At - B4y ALEEUEF 2-3 {16 H R —2 > I H.
Thae i aRssg - > 312 A FERIHYAE R Eh AT NWP R AP (e R AR - I H A
LIEARAETEEIR LET - (RETRERAT DATRIFE REVERE - ELEE i
DU g st N B S WA S SRR T REME - 121 R R (4 NWP R RYH 58 A58
‘%_R:'p o

PRI > SEEEERRY Al YR SR H R A o R A SR R SRV B I - EMTHSES TER
BRI A - HPHIREEE - A R0 R B N EARRE Al 4]
T TR - M EI(E B AU PHERE (BN - R T A R A e T 0 - HE
EIFREINEETEE - Al S AHYEE LS R 4ERF AT 8L S TRV (AR -

FEREBIR AL T - Al AYRRALEE NWP A BRI FIAVEFE - A EREER
J& By NWP I RUBH S HURPAEFER - Fl4n - NWP B R HAER S R2 SRt 1 i et
itk > Bl gss 2 IVEIREM G - (BRI Al Y SR IR R AN 2 A i S - AL
TR TR NN - IHHEAEEENRE - 7 AR LR 5T ORI L I
M EE&E - ERERA AR a2 IR - fHE TOEmERPkE - (E17)

Ry TERABRERRE > e N B TRUTTEAE S A ERIR R © f1an - B
SR T EAZER S - SRRSO UER - (ERERESE Al Rt FRY
TEEE R ~ e AT R RAY T EE N - (R E R SRR e - 1KEimie
= E B Al 2GRS © I0AE Al BHSBIE S BER M HEEAER R AL F 25
s PRI - MEARIR [l E AT THAEE -

[FI - WHE N BB HIE T RN - P8 b T B A s A L
AHEEVERS A > LARE AR BB S P A I - MARAS SR AT R pe i A -
A FRE FIBT LR IR TR TE ARG o HEOR Al B HTRRER] HAVRF &
st A HHEE > JREIMER IS MVEH AR S Z KA A SEEMRIA M - REEE I
HBRIERAEE -

SREEARER - AR AL HYR SR TR AR B B NWP IR RLA [E]HYRHE > A
ZEPRE - BFRRAE R - FERISSRAIRGINE « (SRR G = DU A DR A i
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EVETE - Ry TREFELERE - WA REt SRS A R - BRI 2
Fsk T ARIEFITESE » DOEGENEDTE » BT R ppE A e R « s EREE > o]
DIRAHESE ARV ME SRR AL - R AR SR N S fEftmlas - Rim A FHEHERMLE
o B ISR © ([E]18)

Potential Opportunities of pure Al-based models it tdind, | I -{ Lo o)
‘companies
Ki it #1: I Version management:
ey ssr;r:gth Key strength #2: 3 J e Modlnge.
(Up to 1,000 -10,000x faster than Less computational power needed L =% o Lack of documentation of changes.
NWP models.) to run models. OpITY n \ ©  No protocol for readiness level.
(Still need significant GPU power to train models.) early stages

| Hard to maintain access to all models:

4 N 4 Setting up runs of new Al model

Setti l-ti isualization

Potential Output variables Forecasters rarely S0 il ek Al f e krwome

involved in

Opportunities currently very fimited.

.M, — Som Al models getting =
= not yet trained ‘community to keep up
Create large Include complex on use of these models. and contribute

ensembles Increase spatial Increase temporal mechanisms, that are too "% . v
(using resolution resolution computationally Feedback from forecasters: Added value for forecasters: Need coordination!
Generative Al) expensive for NWP. Not yet available Not yet known

[E17 ~ Al KSR PR A A Er B BB

Human needs and Model design and Data selection and Model application Model Model revision,
wants Ll T choice of methods processing (interprotation, use) gJP Observation and replacement, or
maintenance retirement

18 - A TR/t S T A

(Z) ~ ATEZH4E(RE)ER (Al Ready Data) Bt

FrELE N TR RS (A/ML) 0T 132 I R » SRS [ FH AR
HRBIIT ~ BN R (2 B APk - B8 Al JEFJ IR R AE ERIE Bl A - 1
REHNFARNENELER AT LR IEN - WIHsTAACE &R 2R B & -
PRI > SEEEERIHYIRRE B NI TE N B2 & IS ?

RED A UE R S8 T AR B Rt IR VA S 3R AV AT - HURGRE AR e AT Y]
SRR R A~ FISATECER - BN ESSEE - A TEENERE
AERBER > IR EH BB EZORIE R BRI BB TR R fE “sE” (Fa
FISER) - RIZERE - HAIE S BERRERIETT Al IR A B R 2/ 0-FEHREICE
b FEHAMERY50% DL RV AR B R, - sl - BEAGI = - BREESHIAY Al AHREENT
It 0 FEE T AEAGEYS0%IVETE - Ry TR EREER BTSRRI A > ATV IER
FEAEGR = ST BRI RE a8 S Se B SRR AR N E SRR E ~ EITERDETL -
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P B ~ (RFFRIECE R F LE - HE RN S E R A E A H S B 5
w o QIREFASREDH BN ZEE > BRI ERiEE -

1 ATESHEBEHIH

“You’re not Al-ready until your data is.”

WERIFIEE R - MERFEIE AR MR H e B Ry nT e Al R U/ PRI P IR
2\ v BIFTEH “Al Ready” » H5L R & EHUH BRI BCAERE(LAR 20 o i AE Aim BRI
JHE e REH TR R A SR » W ERHE LB A S BRIy B T > #UAlRE
RERHIBEHEE R RSB SAERIIEE BRI S AP -

NCAI BRI A TS HE - g8 ~ FRUTA - SUHMEFHBEETLLT
FE Il (MR R [E19) -
53K Bt E AL AR Xk

Level 0: JE A THE
L4E (Not Al-Ready)

Level 1: ¥2F

(Minimal)

Level 2: th[&

(Intermediate)

Level 3: F{E
(Optimal)

FEEREMRTA
HEITAE B MR
H o

DT
E—Hlk -

o — e dE
HEbHY > #9rE
SRS -

EHBINE
MR AN -
FEHEBEREZ

R R ST
W AR R -

EAIFEUTRHY
HUFHBEIE - BanfE
EN A

FELETEE R U
I > R
EAEATTHHTE
Y57 (B - 4t
TAEZE Tk ~ APl
B E R ©

A TEE R 2
TH (N ~ APL~ 5B
Ui ~ BRI AR

2 A &R
it > BER RIS
AlEErEEC (B4
pdf)

Atkes IS
Bl (B4
csv ~ XML ~

JSON) -

BRI Sk
EETEEE
(metadata) fZA4E o

ZR T
AR R
o SPAIBLHL
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EHIMNR—2: - ) e FIWE R RIS H
R T T 77

ol ©

Al-Ready Data N

“The most common reason | can't use a dataset is just that it doesn't have
the right content, either in terms of what variables are in it, or its coverage,
or its resolution, or the purpose it was created for, so having all of that
Information readily available speeds up discovery a lot.”

Readiness example: data quality

Consistency (wnitormity within the gatasety
no formal effort to ensure internal consistency before data are published

manual checks for consistency

“Complete and consistent data sets are even more important in AI/ML Level 2/ i some hocks e bome of feschs
projects fully-automated internal consistency checks and reporting; some
for external among datasets
<

Readiness example: data access Readiness example: documentation

Delivery Options

> open for public use only by request or via an ordering system
one non-programmatic access option enly, such as file download

Level 2/ Intermediate  multiple delivery aptions including at least one programmatically
accessible method, such as bulk file download plus API or cloud

- muliple delivery options (download, AP, cloud, HPC, data-as-a-service,
eto)

Data Dictiona T'Y (info about each parameter)
o data dictionary available, or in non machine-readable format (e.g. pdf)

data dictionary in machine-readable format (e.g. csv, xmi, json)

Level 2 / Intermediate data dictionary uses a machine-readable metadata standard

machine-readable metadata standard; parameters are harmonized with
other agency datasets, across Federal agencies, or domain standards.

9 -

[E 19 - Al Readiness Matrix

2~ NIEZREERRIZEE

Earth Science Information Partners (ESIP)5&H] NASA ~ NOAA A1 USGS (United States
Geological Survey) ZEEA7 YHIERRIEZ EENF S AN B 4HHIREFGHES - FH IR
TEEERIEE - EROFIENE EERHE & T8 - VS Rt BRI e S R Bl
(EFAETE - AT A TR BB B2 BRI ] DARERT BE M8 48 ESIP HEHA AR 7 25
FAEEL -

Al FT ML IR E A FHAE AR AR R R > (HAEERHE A I “garbage in,
garbage out” A EIEHY - MBS RHEHVEREIT RS ~ BRE A BRR%Z
=50 TR AB UL B8 3 MR R S e Y DR IRt S R IERG I - FSRERE IR &R AT
IS Al EERE RESHE S HITERVRCR ~ BV E R sE SR ET - I H BRI R
W~ B -

ESIP Y& Rt 4%/ )\éH (Data Readiness Cluster) [A] 100 244 S FHHY Al/ML FZE A
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B~ HERRIER - BRERE - BRRIER - 380 7 El Rsr BB RHE A a5 {8
PERY RN ZR - BB I VO(E F 2040 ERAEMS (Data Preparation) ~ PNZ54n'H (Data
Quality) ~ £2BHSC {4 (Data Documentation) ~ Z}HU A (Data Access) @ Wif(XiEHE 4S5
T — 0 AT EME B af% 5 5 (Al-readiness Checklist) ([E]20) - WAHEE AIE
T B AT E I S THRA R R - WML AR REUE R - HIVAE R Al
TAREREHEE P SIRE - seBeHE AT RE AN Al JE IR BRI R B THYE R R
WENTIFE -

LRl (Data Preparation)

A NZEGERLIEERE R - CHEOAME KERERE T EHIRHE

et

A E O ER TR EE R TR E - SHEERESE R L TR

HUPBRAVIZTE > [FINF > fEAE( AR th e AT N B R s e R VAR, -

& i CHEAGREAE (null values/gaps) ?

& 1 Clan| 22 HH (outliers) ?

B AR E R R E SR ?

ERE S C49& 1L (gridded » JRRITE 22 [EIFIRH E]_ERRITEUEE (sampling)) ?

W R L RS B B R AR R /AR T 2

BERE S CHELATEC (labeling) HAE ? TREES Al DLERSRIH AR EEE

(supervised learning) HVFI|4R &I (training dataset) ?

WA SE (Data Quality)

EERHISE RN - SElrmHE ~ AR —20E > WA eV E(L - FEIE

WE

FERVRNEFHE - BRI e E S EMEAEAERER - NATCEHEZ BN EHEEL
FYIEIFE - P s B R FROHIGE SRe A R M s rH R 1 -

EREAZR ? RIBEREIAYARE - fJReE&48E & (total data
volume) ~ BRI (dimensionality) ~ [EJPEE - fHZERE - ERERITH
(table rows) ~ B A/ NEE
B ERAEREEN MR ES ?
B ERNGERER A ?
22



® ERLEEE N (updated) ?
W R ECEHYRIERE: (timeliness) ¢ B H#% (update frequency) #0A ? (4T
BIEE ~ H ~ 3 ~ H ~ 4 - 85F)
W AIEFE ALY (F4R) &R (preliminary data) ERERFH{R BOHTAYSEREE L (later
update of the full record) > {£inE LR EFAER ? B EENER ? £
/DHGEI ST (delay between different stages) ?
B HRERE R EEUR (supersede) BEfRE R} ?
® EAARMNERHIZE BRI SR EEEHR ?
W R AT 7 AT E K ?
BRI Rofol 2 2 ETFEEK?
BRI AR /IR ST SRR - B RIARY 7 JRAEEE - [RA
EhbE AR dt ? 24 0TH ?
® ERIENZEREHAVERLL (units) ~ BURE (data types) ~ 22E#7# (parameter
names) =& —2% (consistency) ?
B EOAEEMUREREERAL - AURE - SEREY— B ?
® ERENTEGHCHERZ (bias) /AHEE M (uncertainty) ? FEUILERZ/ A TEE
PETURE -
AU - BHERE/AHEEN ? 2RTE0RA 2
B ESHSE/EEN E SRR ?
B SERIYER ST S S R B HE R ©
B RERHERE AR SE TEAERD ?
B EAERENER L E RS ?
® ERIBHIECEE I ERERE (provenance) ?
A HBRSEEEME (completeness) 2 » 41 checksum BEAH ?
=S 2 E N = et S e
® XIFERIFEEIHEIAEAN A B DB EL ?

s2HA ST #4 (Data Documentation)

BRI A (s FHEORIAVRR ARG, - IERRIEARIE RIS - i ER - S28HE
# -~ (US%R TR E R ERARE - BREa - 1748 - BREOR - JkEd) - &'
FhaHE T ~ BRI FEIHER » 5990 BRMERE LBl se B I 2 A

23



MECHY - BFFE N B R B ERIRE R T AR ~ TR HIEES | > AEIRFE R LA —
I - BAFER

o ERERGIRMTHREER
RS R EE T E BEZE (community/domain standard) ? (R IB{EIEE
*E 9
B EERET E#%E5TEE (machine-readable) ?
B R ETRESEESHERZE R MIISEIHIE (spatial and temporal extent) FYEE
AHEEH ?
EHE 2 HPERHBE/CHE T (comprehensive data dictionary/codebook)3c
M —IHERI S8 7
SHUE S B E RNV ERMRLE ?
i
i

&

BRI SRR ?
B HLE RS AT EE A 7
ST S 50 5 R S s S RIE BRI AR » (14 NIEM (National
Information Exchange Model) ?
BRSO AR/ AR AIESC » #1401 DOI (Digital Object Identifier) ?
B RAASEEERIBE &N ?
wEA H P OB RIEE H R A& 2
L AHHIFEZ (example codes) /i HIFEAL (notebooks) /T HA (toolkits) K&
rERER ?
® EEATRAHINENE R FHZFE (license/usage rights) ?
B RS DU H SR TTRE 7 2 (40 Creative Commons) ?
EREEES TR AlECML? 355 R/ S IS Ryfal ?
B YRR EER A R B R T =0 ?

T
T

H B H B&
W W>r W>r \\>§v

ERIEYFH (Data Access)

ERHEL S TERE AN R A - BfEEmEE e ~ #EIAEZE T - ERREE
et/ (AP BEIE - SRR ELIETTFUE FAIR 20K GR&EEEN) HIRHE - BRI
FHEHBEGET AR - Baf I bERER > B BHER - thainE AR E
BNz iRE - BRIAERERENVRR D BIFREEAEZEAR - A BEE
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e AP LR 5 PRy R, -

® TEAUFEZEAR R (file formats) E(f/EE ?

W A6 e A [E]AE A% 2

e es nTEr g 2

Erd 2/ —HEIHIIEE AR (open, non-proprietary format) £2
fit ?

B iR FE 2B A S A (data format conversion) HY T B /AR50 ?

® ERMIEHA ?

WA ERFRZE S 775058 (authentication) 1% 7 {3401 H 55 FHIRESE -
E P T EEZE (direct file downloading) 3225 [ (ordering) ?
HEEAE AP B04E H R BIE ?

A APl B EEIERNAVEER]E (open standard protocol) ?

® ARG FITER! (restricted data) » BEEMITHARETE » U LERIBA,
122 4 (T 8 2

EEHERHET TR B DU RAERLE (aggregated to reduce
granularity) ?

EiRHE R E AL (anonymized) /ZEE AL (de-identified) ?

FHRE(H R (authorized users) /& 75 7] LAZA2#H5/ R (secure access) 5244

okl 2

ESIP Data Readiness Cluster $gtH 2 Sy N T SRtsd B RHatZ B BN ESIP &3 E
BR AT - HTAME20
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ESIP Al-readiness Checklist

Dataset Name Version 1.0, last updated 7/13/2023
Dataset Version
Dataset Location/Lin
Assessor Name
Assessor Email
Responses Definitions Usability Score
Is this raw data or a derived/processed data product? (please select option)
Is this observational dota, simulation/model output, or synthetic data? (please select option)
Is the data single-source or aggregated from several sources? (please select option)
Data Quality
Will the dataset be updated? (please select option)
If the data will be updated, how often will it be updated? (please select option)
If the data will be updated, choose the update frequency that best describes the dataset. (please select option)
Will there be different stages of the update (e.g., updated with preliminary data first and reploced by a later update of the ful. (please select option)
If yes, what is the deloy between different stages? (short answer)
Should the new version of the dataset supersede the current version? (please select option)
Please provide an explanation for “Other” response. (short answer)
Is there any documentation about the completeness of the dataset? (please select option) Completeness definition
If there is regording the of the dataset, please provide a link to report/document. (link to report/document)
How complete is the dataset compared to the expected spatial coverage? (please select option)
How complete is the dataset compared to the expected temporal coverage? (please select option)
Is this datoset self-consistent in that its units, data types, and parameter names do not change over time and space? (please select option)
Is this datoset’s units, data types, and parameter names consistent with similar data collections? (please select option)
Are there processes to monitor for units, data types, and parameter consistency? (please select option) Consistency definition
If there are processes to monitor consistency, what measures are token? (short answer)
Is there known bios in the dataset? (please select option) Bias definition
If there is known bias in the dataset, please provide more information. (short answer)
Have measures been taken to examine bias? (please select option)
If yes, what measures were used? (short answer)
Is the bias metrological traceable? (short answer)
Is there reported bias in the data? (please select option)
Link to the report/document on the bias. (optional link)
Link to tools available to reduce bias. (optional link)
Link to o bias-corrected or bias-reduced version of the datoset. (optional link)
Is there quantitative information about data resolution in space and time? (please select option)
Are there published data quality procedures or reports? (please select option)
If there is published quality information, please provide the link to the information. (link)
Is the provenance of the dataset tracked and documented? (please select option)
Are there checksums / other checks for data integrity ? (please select option)
What is the size of the dataset? (short answer)

(depending on the resource, this might be total data volume, dimensionality, number of imoges, data files, table rows, image size, etc.)

Data Documentation
Does the dataset metadata follow a it in standard or i (please select option) Dataset metadata definition
If the metadata follows a community/domain standard, which standard is it? (short text)
Is the dataset metadata machine-readable? (please select option)
Does it include details on the spatial and temporal extent? (please select option)
Is there a ive data dicti that describes what each element of the dataset means? parameters? (please select option) Data dictionary/cookbook definition
Is the dato dictionary stondardized? (please select option)
Is the data dictionary machine-readable? (please select option)
Do the parometers follow a defined standard? (please select option)
If the parameters follow a defined standard, which stondard it is? (short text)
Are parameters crosswalked in an ontology or common vocabulary (e.g. NIEM)? (please select option) n finif
Does the dataset have a unique persistent identifier, e.g. DOI? (please select option) Identifier definition
If the dataset has o unique persistent identifier, please record the identifier. (short text)
Is there contact information for subject-matter experts? (please select option)
Is there a mechanism for user feedback and suggestions? (please select option)
Are there example codes/notebooks/toolkits available showing how the data can be used? (please select option)
What is the license for the data? (short text)
Is the license ized and machi dable (e.g. Creative Ct (please select option)
Has this dataset already been used in Al or ML octivities? (please select option)
If the dataset already has been used in Al or ML actvities, please provide a link to publications/reports (link)
Are there recommendations on the intended use of the data, and uses that are not recommended? (please select option)

b

What is/are the major file formats ? (short text) Eormats definition
Is this format machine-readable? (please select option)
Is the data available in at least one open, non-proprietary format? (please select option)
Are there i ipport data format i (please select option)

If there are tools/services, please provide the link. (link)
Does data access require authentication (e.g., a registered user account)? (please select option)
Con the file be accessed via direct file downloading or ordering? (please select option) Delivery options definition
Is there an Application Programming Interface (API) or web service to access the data? (please select option)

If there is an API, does the API follow an open standard protocol (e.g., 0GC)? (please select option)

If there is an API, is there documentation for the API? (please select option)

If there is documentation for the API, please provide the link. (link)

Is the data available publicly via cloud services? (please select option)
For restricted data, have measures been taken to provide some access while still applying appropriate protection for privacy and securit (please select option) Privacy and security definition
Has the data been aggregated to reduce gronularity? (please select option)
Has the data been anonymized / de-identified? (please select option)
Is there secure occess to the full dataset for authorized users? (please select option)
Have null values/gaps been filled? (please select option)
Have outliers been identified? (please select option)
Is the dato gridded (regularly sampled in time and space)? (please select option)

If the data is gridded, wos it transformed from o different original sampling? (please select option)
If the data is resampled from the original sampling, is the data also available at the original sampling? (please select option)
Are there associated targets or labels for supervised learning techniques (i.e., can this be used as a training dataset for supervised learni (please select option)

If there are are g standards (e.g., STAC label extension, ESA AIREQ : (short text)

20 ~ ESIP Data Readiness Cluster Al-ready data checklist

Al FR4EEHELEE NCAI Pilot Project: TC PRIMED

TH e B (AR AR AR AR B N DR B T e ot 2K T BB SRUTEH A RE T 5%
i - B EREEL R VRS RERS - BEEZETNETER - HER THR
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IHTHIRERIE R E S - RIS A B tET RIFUEE RN BV REt ot - & T HT7ess
T SRS 5 F e OIS PR, - e N RIEE SR SBIIER ~ IfEE s R
HRFNAEAR - BEREEH A RAVEUN ~ DHER T E SR TERPEHL - 15
FOMIMHE SR - SRR AR SR PR 2T - DU B e A EIYEE an LUETT 77
fT

FH NCAI F 2y TC PRIMED (Tropical Cyclone PRecipitation, Infrared, Microwave, and
Environmental Dataset) j&—f{fl$H € 2 R iR ERIE TS (B21) - ERE Ry T GE
REENTHRIAHE - ZESIREVE RGN RIIEIEHE | B ERE ST E—
I RS A FIE R - gt A Bt —E DLt 28 Rl & B AYRY
BRE - DUMRERTSZIENIZE - RS BV Re S Al KadtR ~ omEENIEREE 2 iR (%
AYEEEE - 5TE5 H AT EEEE ¢ 1987 4E5] 2023 4F - i8S 1.6 TB HYE R} - BFE4FK3,533
{EEV RE > SIHEREE

® NOAA National Weather Service National Hurricane Center and Central Pacific
Hurricane Center and Department of Defense Joint Typhoon Warning Center
global tropical cyclone characteristics from the best-track database

Multi-agency inter-calibrated, multi-channel microwave brightness temperatures
Goddard Profiling Algorithm (GPROF) retrieved rainfall

Geostationary satellite infrared imagery

ECMWE fifth-generation reanalysis (ERA5) product fields and derived
environmental diagnostics

® TRMM/GPM precipitation radar variables

TC PRIMED 3524k | =T ZFRVEVT BESAHRIE R - (KI5 Al sL& BRI BRI T
B - fEECWUEEIRE - FEECA{TEEEL ~ B ERE B - #p] - BB RS
FERBHEZ ST E TR $2Bt LT TTARER TC PRIME BRIITHMER S 75
BE0E AT PUB D B e BRI ~ SRt BRI TR E R TR - ARy
WFE24s - B AT FTAI B SRTEH Y ER A OB TR - TC PRIMED X2 202449 H 7+
NOAA Open Data Dissemination _E¥i:H 7 ERMEERRA (https://noaa-nesdis-tcprimed-
pds.s3.amazonaws.com/index.html#v01r01/) » FARL FEE A -
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https://noaa-nesdis-tcprimed-pds.s3.amazonaws.com/index.html#v01r01/
https://noaa-nesdis-tcprimed-pds.s3.amazonaws.com/index.html#v01r01/

TR L T SRR o IR . T
Enabling Democratization through Al Readi ~

and should provide information and tools to increase data usoblllty i |
llofmalh uﬂrvmneshd e« ﬂrfol-wlponl I

All- affects the
’ Access affects the efficiency & reproducibility for Al-ready data l
o reduce I

burden for

NESDIS is develop ing an Al-ready data standard that will enable curation of the metadata and
empower data format tailoring to meet individual community needs, all based on best practices
and community standards - and it’s all available on GitHub- github.com/ESIPFed/data-readiness

[&21 ~ TC PRIMED Al 4E BRI EERY 5 R BOR F e

FBEY NIEM (National Information Exchange Model)

NIEM 23L& HACHAR A - SR AL R AIE AR ARG % » DU AT AR
e EHE N[5 F YA (E Information Exchange Development Lifecycle o H7/G1HE 37 2 48 F
NIEM BRDEEGISE ~ TH ~ KEAigHEE) - NIEM 8L EERHEAE - EEss @ i
AAS 2008 T » W ARZER & E RN E A E R &R

NIEM f1& 3iHEd] 52 (common vocabulary) ([E22) ~ £E R (reference model) »
PR E AR FER A ~ RAAHSERYEREACHR - S5 HAIFRYE RO TR G iy
B3] > NIEM F]HAR Ry— A S BEEITRE - E 5% %’51%*%%5@5’9?@ 1B EElTEE
# BB E SR — R AV T ZURRE o NIEM PE G R {0 FIAYAH SR -
R RFEEAVZLITER © B4 > NIEM £ZL Py H ROt BT “person”

“location” ~ “item” ~ “organization” F{I “activity” °

®
e,
;gy.gi NIEMOPEN

DATA MODEL ELEMENTS

Organization B

Reuse Exchange

Person Surname

Person Type

Person Surname Person Sex

Person Nationality

Person Sex

Person Nationality

[E22 ~ NIEM A3 i@ se s it Son e

NIEM & & ZERMEEATAEE - Fla1FER “vessel” » {RER “boat” - Mz “ship” » #h
&t “transportance” » PRI EEAGE—H  [HEXEA LS~ T HETE L%

28



EfFHEIRVERE - RN R S E B - SO EMRIREAAYTTE - NIEM HYZEE
Bhe A S LI IR & S E S E LA T AR — B & BACHE 280 > (EAZIE =L
BEH 0 PRt —2 ~ AT AR A AR R A a5 ~ IR LAY E AR E ACHAHTIR
2 > SAHERRESET e ~ SRR - IR - R ERE - PR LA
FHEHE(ERS

NIEM 55 R FirE R T ZH0 G NIEM AVIZAEds 2RI o Sl 1k dn afErse  SHE
BT REGEAIAE NIEM Naming and Design Rules (NDR)-E & » [F]HF T2 4H AT
Bt E AN TEEGHE > FIA - REIHVAEERE “address” HR[EIHYERE ° NIEM
PR BRI FH W S AE A EE 4 R ¢ (T NIEM VP A 1 B RE A 0ot E DU
FAE NIEM SEISN B —E0HIRFETT R « BEER R TR E AT 24 e A AReeE <K
AT - (E23)

NIEM PARIG By ERHACHARE E 11l sE ~ EFR ~ BRAIIASE - HEAEEEE — 24t
FHIEEF JTVERE - HAITLL XSD ~ JSON A1 Microsoft Excel #8 =AM - #2205 NIEM 1
HY4-E namespace FZ£fit Uniform Resource Identifier mapping @ :B{HH&S | FHEAL » K
PHASERL o (M NIEM I > 24H88 A/ T E O NIEM IV 2852k - W5eke
i > NIEM AT SRR IR 24 I — BT RS » RSB B I VR E R E A [F]
QR4 Z e 8 sAl e -

ELEMENTS: nc:PersonName
« Most common architectural

feature of the model.
« Compared to a property in

object-oriented programming.

nc:PersonNameType

« Declared as being a certain type.

nc:PersonGivenName nc:PersonSurName
nc:PersonNameTextType 8 nc:ProperNameTextType nc:TextType niem-xsd:string

[E]23 ~ NIEM [y 2ok

TYPES:

« Descriptions of a set of nouns.

« Analogous to a class in object-
oriented programming and
contains related elements.
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3~ ALEESHRERRIESR

NOAA I {2

AT RE 4R (Readiness Levels) Zu&METRT il B AR

J& o DU [FERRRIAY DTS4 B 28 2 IRV RIGRVEE AT T — B BRI & B 5t Ay

FolE2E ~ JEA ~ EabBURBIVIAE » R ARTRETIEE - e —I o /Eo

Tl o MHEAVTFEHIEIRR - AT DURIRAE > sHEFE XTSRS0 RS ERBIEERS
THATE R LIE - SRR TR TR - fbntziE2a » [FoCRaiE2s -

FEET | ZEtmteEesnl

TERE

i

L

PAN
=

et

=iE 5

Level 1

Level 2

Level 3

Level 4

Level 5

Level 6

Level 7

Level 8

Level 9

EOEToe - Ehasim LIF - EEEEGARERRAVEA
EUEN AR B EAYIAIE > TR E R S A -
FERERSE n] DAS T — S0 RU R B> SR - IR HARE —
ZHNHIARANEH -

FERINTFE - RIEHUH AT - EES—(EEAE - &
PR HAVECE R § ETIERIZE o] LUZ B 1 WMEE BB 75
SERAVHTRERR - B0k e BRI THE H PR /574
BRTE

2 AR~ B IREECC RS - BN E R
SIS L > B AT -

BRI BRI RG » TR - e~ Ean
B A - R hasEny TiEPEE -

DISETIEE TR IS Y 280 ~ T2 ~ AR ~ B ~ IR
ST H > BN RIS BT R B 34 PR EL

FEAH A SRR TP R I VB TR BR AL 24 ~ T %
&~ e~ A~ IRBECTA -

FERRF B REAT H B KRR B R HIBE I 28t ~ AE
FEom ~ IR - HHEE T RS ESRES -
KOEMERVERAS R ~ AR ~ Edn ~ IR E > TAE
{5 A e P AR PRI A A - 0S¢ Rl 5 A sl R 5
7~ S R8T -

28 e~ Ein > IR RO EER I AT
REHETT -

x4

&

30



RS ome

- N - -

[&24 ~ {EHTFEEIE B E R S BB 4T

NOAA READINESS LEVELS

Readiness Levels are a systematic project metric or measurement system that supports
assessments of the maturity of R&D projects for transition from research to operation,
application, commercial product or service, or other use and allows the consistent comparison
of maturity between different types of R&D projects. NOAA's Policy on Readiness Levels can be

found in NAO 216-115A.

There are 9 Readiness Levels as follows:

Readiness Level 1 ®

Basic research, experimental or theoretical
work undertaken primarily to acquire new
knowledge of the underlying foundations of
phenomena and observable facts, without any
particular application or use in view. Basic
research can be oriented or directed towards
some broad fields of general interest, with the
explicit goal of a range of future applications
(OECD, 2015).

Readiness Level 4 ®

Successful evaluation of system, subsystem,
process, product, service, or tool in a
laboratory or other experimental environment;
this can be considered an intermediate phase
of development

Readiness Level 7 ®

Prototype system, process, product, service or
tool demonstrated in an operational or other
relevant environment (functionality
demonstrated in near-real world environment;
subsystem components fully integrated into
system)

Readiness Level 2 ®

Applied research, original investigation
undertaken in order to acquire new
knowledge. It is, however, directed primarily
towards a specific, practical aim or objective
Applied research is undertaken either to
determine possible uses for the findings of
basic research, or to determine new methods
or ways of achieving specific and
predetermined objectives (OECD, 2015).

Readiness Level 5 ®

Successful evaluation of system, subsystem
process, product, service, or tool in relevant
environment through testing and prototyping;
this can be considered the final stage of
development before demonstration begins.

Readiness Level 8 ®

Finalized system, process, product, service or
tool tested, and shown to operate or function
as expected within user's environment; user
training and documentation completed;
operator or user approval given

Operations to Research

RESEARCH
RL 1.2

DEVELOPMENT

DEMONSTRATION

DEPLOYMENT

Research to Operations

Readiness Level 3 ®

Proof-of-concept for system, process, product,
service, or tool; this can be considered an
early phase of experimental development;
feasibility studies may be included

Readiness Level 6 ®

Demonstration of a prototype system,
subsystem, process, product, service, or tool
in relevant or test environment (potential
demonstrated)

Readiness Level 9 ®

System, process, product, service or tool
deployed and used routinely.

[E25 ~ NOAA Readiness Levels (NAO 216-105B DEFINITIONS 11)
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H A » NOAA i T Iy &M K 25 S BT A VB TTHT R RAHRE Al/ML B¢ T
{E » FEiE5i=E Joint Technology Transfer Initiative (JTTI) 5FEAVE S E) > H1 NOAA
Weather Program Office DIEF#E JTTI Award AU » 3832 iV R RIS » 7B
GRS ~ HEURIREL - GRS EE - DA 3-54FE S #E A By NOAA Weather
Service HYfESE ([&26) - JTTI GHEHY H S NIERGISABTITHE A NWS {ESERTEIZHR
R B ZEEE NWS {ESEZORMMYZERE - DISUETHHEE S @ EESEEIAMR - JTTI &
E RIS AI/MLAHRBIRYTH H f 8 HEEEETEDAFIERHEN LRGTHY Al/ML £l -
SR THIHR Z:.4¢ (Unified Forecast System » UFS) 5 B RSRIEFVE RHET TIREZ IR

AIML F73527 B ~ SRERATSTAS -
Summary *
1 Wtrausltion Al/ML research from the American Weadle/ -

JTTI AI/ML R20 Project's life cycle
M to the NWS operations, based on four foundational pillars:

e Fostering early collaborations

e Assigning a NWS Transition POC for transition projects

e Developing end-to-end transition plans (TPs)

@ o Using readiness levels (RLs) to track the transition progress

b To date, JTTI funded 19 Al/ML R20 projects and transitioned two to the NWS
Wl operations

NWS and community are heavily involved throughout the JTTI R20 implementation process

[&|26 ~ JTTI AI/ML Research to Operation E£Z& 7 F2 Bl il 52

REEFHE

RIRBRIE S LR SR IR - & ~ RAESFIS R B RHEM S ~ &K _ LAY
KEHE BT BERANE HAIRNRRENRGOPEER - FERFEREREA
B AEE S IBE B ERENEE - AETET &R AR A E (R
FEHTEK -

1~ FAIR &FERI (FAIR data principles)

FEZTEHY NOAA P ~ SNENERIEE R S S ERHIR S T e SRR R 5 %
ERIARA AR FAIR B AR EECEEFRVERE. » 32RO BRI AR S e T
ARFA > B EOREE It 2 Bk R IR & (1) n] &M (Findable) ~ (2) ATHUSME:
(Accessible) ~ (3) B]AZ I 3#E M (Interoperable) K7 (4) B 28 F 14 (Reusable) °
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HE B8 HI e TE A 2016 4E4F Science Data _[f1)—& 524 “The FAIR Guiding
Principles for scientific data management and stewardship” » {E& {1 E=Z 28X IBESE ~ B
FFTSHVE RN F S e S8 - (RN AE RV E HR = IIMEE S - Bk
ZHMENEREN - DEERNYRIIRE N E PR - [FR R B RAE - 45
S ERMA R - A BB RHERAE — P RAEE I - e 7 LN &R
EHLAY FAIR JFHT ([E27) -

® T[EH M Findable :

F1: Bfl/RErIEEREEA ~ E— - KARTERRIE -
F2 : (EH S EHEeEE R IE R, - (41 RUETR)

F3 @ sl A A E & H

F4 @ fEn{8s 2 ER R - Ry seEEh -

® THEM: Accessible :

Al : gE DR (S T7h e i e p S I = HUS B e E k) -
ALl Rzl e ~ B HE A R RS R E R o

A1.2 © BZHhE FeE TR BT T B ) BasS IP A RE e
A2 - PRI FEOLE - hEeft ek -

® TR H EFH M Interoperable :

10 ¢ B/ R PR G ER - STHUR - 57505 BB A 2 -
12 ¢ ERY AR A FIRF S FAIR R
13 ¢ /R R D TE R 7 203 | RS B G R

® T E M Reusable :

R1 : ER/Ee R 25 8 MR ME MR T S BRI s B e
R1.1 : ERl/ERRER R LUR M 2 S5 RS -

R1.2 : Efl/eeE e B Ss RO RE S 4T3 -

R1.3 : Bk EeRERERT & LR AH R ARLE -
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Box 2 | The FAIR Guiding Principles

To be Findable:

F1. (meta)data are assigned a globally unique and persistent identifier

F2. data are described with rich metadata (defined by R1 below)

F3. metadata clearly and explicitly include the identifier of the data it describes
F4. (meta)data are registered or indexed in a searchable resource

To be Accessible:

Al. (meta)data are retrievable by their identifier using a standardized communications protocol
Al.1 the protocol is open, free, and universally implementable

Al.2 the protocol allows for an authentication and authorization procedure, where necessary
A2. metadata are accessible, even when the data are no longer available

To be Interoperable:

11. (meta)data use a formal, accessible, shared, and broadly applicable language for knowledge representation.
I2. (meta)data use vocabularies that follow FAIR principles

13. (meta)data include qualified references to other (meta)data

To be Reusable:

R1. meta(data) are richly described with a plurality of accurate and relevant attributes
R1.1. (meta)data are released with a clear and accessible data usage license

R1.2. (meta)data are associated with detailed provenance

R1.3. (meta)data meet domain-relevant community standards

[&27 ~ FAIR F5 & F A1 (FRannFam L EE =)

FAIR E5HHR HIR B E20 B

FAR BEZEER - s E RIS ARG 22 _DETT - f(ciE FAIRCOOKBOOK 4415
(https://w3id.org/faircookbook/FCB079) Y1148 > ﬁtKZZ%L/LT/ BB, 260[E28 -

(1) HfS &} (Get the data) * DL API 7 EUSBHEGE B R HAHRRR T -

(2) HESZSHIBIHA] (Model the domain) * i EORHEE R4 R VILRE ~ T AR &L
FENHV LRI AE -

(3) BEFEEREE A7 (Select the identifier scheme) © 2 T7 R ER AT ERIEEN 7
2\ 0 A PR YRR T e E R R TR

(4) FEFHIERHERE (Apply data standards) © #E{TERMEAE(LERRE - SEEIL/ESTATR:
HYERHEAE » AR IR E RS TR » DR &R B M

(5) #EIFEERIEE 523 (Choose data vocabularies) © ZE ABEFEERIAR » 75 g 2 (f
MW &R R - SR ERHIE &l ReL e -

(6) HEEHAE R DLE IR ERIAC G 33 M (Transform data for interoperability) : 7Z2174K
[F BRI E R RV E R S B e - DUE A IE 240 Bk s R
TEERIHI G -

(7) EZEERL (Host your data) : ERMEEFRIAER - FREERELFEGER S
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AL > RN I B RRRAZE RN Bk Ve -
(8) 53 &} (Share your data) © BRHEC T FAIR BRHFN - Al S EHRAE
BHSE - HENNEBEGEN - BT ZZar R EEmNE -

2.Model 6.Transform
the “data e d_ata for
domain standards |mer_-_
operability

1.Get the

8.Share
your
data

data

1.1 Data . 8.1 Data
ey 7.1 Data hosting licensing
1.2 Data 7.2 Data 8.2 Data
retrieval versioning ananymisation

7.3 Data transfer 8.3 Data release

[E28 ~ FAIR ZkHE HI B /F 45 B (FAIRCOOKBOOK 4dirk)

& TEE EAMET R 7 Al &R ~ 32 REE R N A 22 A RE > 7£ Workbook for
dissecting the FAIR Guiding Principles HH&#T T T/EEETTHY FZHHF ~ #2002 - BE S
L RGEHIIERE > H80] DI E SRR & B TS FAIR ERERIPEEEIEAE -
(&29)

R1.3-03D

[F1-02D]
R1.3-02D Community | |
- Universally Unique F1-03D LF2-01M] U’E—-EEM
fominaricenet. F1-01D Eternal PerSistent /r F2-03M]
R1.2-01D

P
[ Standard ] Identifier i mvenaﬂV' (G0
/ Retrieval
T

Associated with Meet

R1.1-01D

> ogibel Wi © Use——>R104M)
m Released with Contextual __
I T
Processing '_RE'_DEM_‘
[Ri-010] Registered .
Described F4  or Indexed in — TR
Accurate m P

Al N
Relevant Include sk Retrievable Searchable
: Use [A1-01D] F4-02IS
B Ty
Reference Using

Knowledge Ty
Representation Communication
Other Metadata [ Vocabulary] Language Protocol
I~

13-02M Other Data l Formal

Accessible

lnteroperable\ Findable Broadly
Reusable Applicable Shared
; Accessible ; ; 11-03D |

[11-04D |
[2-03p] — [1i-0sD]
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RE303Mlw._
Community

F1-02m]
BE0SN e oomam-kezevkjﬂ'nﬁ Universally Uniue
R1.2-01M | standara B cesenee—
e — - " | Identifier |
Provenance M

S i F3-01M Clearty | F3-02M]

= Assigned TR Included
R1.1-01M Associated with R1.3 Tdantiiar Explicitly
S — \KZ F1 Include

‘ Included ~——p F,3f!33!4:‘
Licence <—

Released with __ R1.1 // N F3 F4-01M
T Metadata Registered
- R1 ' Indexed in ‘b' Resource
N Described ~ 1o P e A —»{Fa-0315
R1-02M <« accurate — " T / .~ Retrievable
Attribute 12 :
7\ — Includ: I Accessible T A1-01M
Relevant include
g Use Use Permanen tly Using
[R1-03M — \‘ — - Communication
12-01M 11-01M A2-01M Protocol
Other Metadata [ Vocabulary | [ wovees. )

13-03'1‘/ Other Data

5 —d_Formal
Findable SN oM
13-03D f’sab'e Accessible \ AcCessible

Interoperable Broadly \
12_05—'4— / 12-02M Applicable Shared 11-03M
12-04M § 12-03M & \

Tosw] OnEM

Authorization

[&29 ~ FAIR BERHFATEER ~ 52 &R S 2018 & BOR A S e 7 ]

JONTE

Shape Legend
A1.1-01IS Color Legend
G By Open
/ - ¢ ication | Al AL-01IS Free AL1-02I5 E
\ Infrastructure ’k"‘"“"“ Protocol | Universally Meta A
implementable-

~ 7 2> fiows A1.1-031S 5
.l ~a TNot In Original Principle | oter] R

FAIR B} E{E—Copernicus Climate and Atmosphere Data Store

SIBFIA LA (CADS)E ECMWF (2F (1 FE B A9 B 8 W B AR » Lep
SRR RA(CDS) (B RIRELIRESH ST - AR A EAADS B A B MR
(IS ITE L - CDS I ADS M4 R 25 BITRETHE F EHR BLIR S - IO RA
i TOM TR R - LIS 120 TB 1R -

CADS G A REAR I E T I I\ S MBI AR - IR H i fe fh i i %
BRHE BN A S &S H By B — A LUES - AT FHEVE IR A EEY
e - HAT > CDS Hikfg e 41{EE RS - BT - FEIME - TS E

Bt > 1 ADS HEkEe (it 7 13(ERHFY SRR T~ ZE R B AR AR -
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Enablin_g FAIR data output using the CDS

e

Context

FAIR principles aim to
Findability, Acces:

asure the maturity of four key asp
Y. Interoperability, and Reusability

ptimise data shari

across systems and disciplines;

Various organizations and data scientists have developed their own FAIR data and metadata assessment standards, based on

their priorities, interpretations, and constraints, leading to inconsistencies.

In this poster, we use one® of those frameworks that may yield results slightly different from other FAIR evaluation frameworks.

FAIR evaluation tree

Findable

Accessible

Interoperable

Reusable

AT —2 M2 CADS 4

2R

=R

It CADS 17 1 — (] E st
AR SR T AR A R R R T Y — 3

* The CDS uses DO (

* The(CDS aiso use open, standa

FAIR principles in action at Copernicus' CDS

* At the ECMWF, we are committed to making our data as useful and accessible as possible. That's why we

aim to publish all data in accordance with the FAIR principles. Data already distributed throug!
Copernicus Climate Data Store (CDS) exemplifies how FAIR principle
authoritative, traceable, and understandable climate data, enhan:

be applied to provide
ata accessibllity and reuse.

+ The CDS data is carefully curated and described using relevant metadata, that provides detailed

nformation about the variables and parameters included in the data. For each variable, we provide a clear
defi specify the units, and include any relevant notes or caveats that users should be aware of,
ensuring that the data can be used accurately and reliably

!
easlly find and access the da

t identifiers) to provide persistent, stable links to data, allowing users to
hey need

zed formats for the data and provide API {Appication Programming
ate €DS data with other systems and applications.

nterface

) access, allowing users to easily Integ

* Andthe CDS provides clear licensing information, enabling users to freely reuse and repurpose the data

for thelr own purposes.

8y following the FAIR principles, the CDS is helping to make data more valuable and useful for a wide range
of users, from meteorologists and researchers to policymakers and the general public

Core FAIR attributes and ponents

Findable Indaxed data

repositories

=]
Accessible Standard [Open, froe protocal | Authentication.

communications. where necessary

ol EH S [

Interoperable J] Vocabulari

Qg

Reusable Usage lice Provenance Community

standards

"

late for the vi of a FAIR a: )
°
by RDA ¢l In this example, the dataset
w1302, E fkondomn

30 ~ CADS Y FAIR ZRHILER A

IRIHIRASE > Ae A PRER ~ 3830 ~ IR MEA AT
BISHIN B EE A - W B BEE A

o mTHUS ~ BIRRA.
s R LB (R
T EIENE > IR DUE

FEA[RIRYERRE - A0 {e i
BT AU P 2 S

* BRSO AT B 2 > B

FiEfR IR -
A~ AEA)EK MERRTE

TEFRAEMR FAIR JRAT (T
Bkt
ZINRERI N B E B A B 2
B =I5 P E AR SCE.

FHYAEGH - (et

A

R
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2~ NOAA HYERIEEEEEBUR

NOAA FFERHA HEIS &7 > I EHAETTERE > DISEE NOAA FE#EDHT ~ fE=CRInH
ZELE R R A(EE - DU ESEEGHEL “Management of NOAA Data and Information” 22
N (El31) -

NOAA HUERSZE R ELFL{EA TRV M ~ KSR ~ Z2[MIERET ~ KGRI AGHTER
AP ~ AR5 - B~ HUEFIHESRYERRFMERTIRRE ~ TT2ERVMHRBE &R ~ HaEn  EH
AERE ~ AR AT E R -
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HE TR A A » BREDLU T PRE |
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® iR ¢ RIHER DA A A A
IRfF * TEE R ZIRAVERIBLACEE: - BEIRGE L » [FP BRI B B #RY
PRIFELEEFHL -

® HUM ¢ HECRATEIFIA AU BRI IR BRI RS - BHMERR SR E RHE
TR LA R REFR A -

o RE  REBEMRFTEIMREGHEER -

SEMEHEESLINEE ¢
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B

it AERRMEEATEILERE T - DEeEE iR R U R B -
RS © AERE(E A ap I EHE SRR &R - R ERER -
HECRERIHYAYE ~ FEIME - AR R

M - PREEERI R 2RI ~ IR0
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o o o o
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NOAA FORM 585 (4:04)

National Oceani o [NoAA
Administrative Order 212-
Adm
DATE OF ISSUANCE EFFECTIVE DATE
ADMINISTRATIVE 11/16/2023 11162023
ORDER SERIES

SUBJECT  MANAGEMENT OF NOAA DATA AND INFORMATION

SE/ 1. PURI .

This NOAA Administrative Order (NAO) establishes the Department of Commeree (DOC) /
National Oceanic and NOAA) Data Policy. The
purpose of the policy is fa ensure data are treated as a strategic asset and managed to realize the
maximum value from NOAA's investment in observations, modeling, and research. This policy
provides high-level dircction that guides decisions — and required actions regarding data and
information management throughout NOAA — aligned with Federal law and data strategics.
Further guidance on how this policy is to be implemented will be provided in a Data
Management Handbook (the Handbook) that addresses the full data lifecyele for all domains of
NOAA data and information.

SECTION 2, SCOFPE.

“This NAO applies 10 all NOAA environmental and administrative data - including data produced
with NOAA funding via grants or cooperative agreements (or procured via contract) — and to the
personnel and organizations that manage these data.

SECTION 3. DEFINITIONS,

The following are terms used in this NAO. Additienal terms related to implementation will be
defined in the Handbook.

01 Data - recorded information, regardless of form or the media on which the data is
recorded.!

* Dicfinition from the Evidence Act, 44U5.C. § 3502 (16)

CTION 4, POLICY

01 AlINOAA data will be managed following the FAIR principles to ensure it is Findable,
Accessible, Interoperable, and Reusable,” except o the extent limited by law, regulation,

palicy (such as those appl personally protected critical
infrastructure information, or proprietary trade information), contract, agreement, or
security y labeled as controlled

02 Management of NOAA's data will be based upon an end-to-end data lifecycle that
includes:

 Plan: Plan and design the project, program, or research from onboarding to
project closure, including methods and resources for data management.

+ Obtain: Acquire data from NOAA-owned and non-NOAA owned systems,
including data collection and analysis, data integration, data buys, and models.

 Process: Process data to make it uscful to users and create products.

« Preserve: Identify essential records, determine data required to be preserved,
determine the method of preservation, align preservation with records retention
schedules, and coordinate discovery and access 1o archived records.

« Access: Ensure timely intemal and public access to data and meladata as
appropriate, with no or limited restrictions on use, clearly marked with an
open data license or as controlled unclassified nformation.

 Disposal: Removal of data based on the record retention schedule

03 With cross-cutting components of:

« Describe: During data collection and creation, document data and collection
processes through metadata to ensure provenance and indepen

« Track and Monitor: Track data and metadata throughou the lifecycle and
monitor application of data management principles.

 Quality: Ensure the quality, objectivity, utility, and integrity of the data.

o Security: Protect data from unauthorized access, corruption, and theft

SECTION 5. IMPLEMENTATION,

Implementation will be described in the Handbook that provides detailed guidance on the above

lifecycle components. The Handbook will be developed and maintained by the NOAA Data

Governance Commitiee (DGC). The Handbook inherits the requirements and authority of this

policy.

SECTION 6, RESPONSIBILITIES,

01 The NOAA Chief Data Officer (CDO) in coordination with the NOAA Assistant Chief
Data Officers (ACDO) and the NOAA Data Governance Committee (DGC) shall be

* Wilkinson, M. D., Dumonticr, M., Aalbersberg, 1. 1., Appleton, G., Axion, M., Bask, A.. .. & Mons, B. (2016).
The FAIR Guxding Principles fo scientifc data management and siewardship. Sciemiific daia, 31, 1.

Page Jof 4

02 Data Asset - collection of data elements or data sets that may be grouped together.”

03 Environmental Data - Data that includes, but is not limited to: 1) recorded and derived
observations; 2) measurements of the physical, chemical, biological, geological, and
propertics and conditions of the ocean: ¢
sun, and solid carth; 3) correlative data, such as socio-cconomic data; 4) model outputs
using or predicting data; and 5) related documentation and metadata (from NAO 212-
15A).

04 Adminisirative Data — Administrative datais derived from the operation of management
of an organization or institution,* and is collected for the purposes of registration,
transaction, and record keeping and often assosited with th delivery ofa service

data differs from I, scientific, and ob l data in that it

is found (rather than systematically made) data and is not primarily collected for
environmenal rescarch purposcs. As such, if can be large, complex, and not ncecssarily
collected in an organized manner that allows for linkages to other information or data.*
Through the curation, and of adh
data, NOAA can better understand how it achicves its mission and serves society.” This
is especially important for the rescarch and observational companeats of NOAA whose
mlue in decision making and societal impacts is found elsewhere in the agency.

pplications of administrative data allow for research in service delivery, user
cnmcmm program management, social science, and ceonomic valuation.
Administrative data can include personally identifiable information or other sensitive,
controlled unclassified information. Public data collection is also subject to the
Paperwork Reduction Act. Data collection and warchousing will follow Federal and
NOAA policies where applicable

05 ion — Any ication or of knowledge such as fcts, data, or
apinions in any medium or form, including textual, numerical, graphic, cartographic.
narrative, or audiovisual forms.

06 Data Lifecycle - The stages through which information passes — typically characterized
as a creation or collection, processing, dissemination, use, storage, and disposition - (o
include destruction and deletion.®

 Definition from the Evidence Act, 44 U5 .C. § 3502 (17)
¥ Elias, P. (2014). Administrative dota. Facing the Future: European Research Infrastructures for the Humanitics
and Sacial Sciences. Berlin: Scivero Verlag, 41
* Woollard, M. (2014). 3.1 administrative data: Problems and benefits. o perspestive from the united kingdoml
 the sacial sciences. 49

¥ Comnelly, R., Playford. €1 Gayle, V.. & Dibben, C. (3016). The role of administrative data in the big data
revolution in social science rescarch. Sockal science research, 59, 112
* McGraih- Lo, L Joy. M. A Blackbum, R. Gordn F., Zyloersaein, A, Wiars, L anmm R (2022)
¢ data dy'? A blished
litcrature. lnternational journal of population data science, T(1).
7 As defined in OMB Circular A-13(:

188201 ¥im-13-13 pdf

it
*OMB Circular A-130. Managing Information as » Strategic Resourse.
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responsible for managing this Order in consultation with the appropriate NOAA Councils
and Committees.

02 The DGC shall develop. approve, and maintain the Handbook associated with
Administrative Order.

03 The NOAA CDO and ACDOs through the DGC shall monitor compliance with and
reporting on this policy and associated with the Handbook throughout the data
management lifecycle.

04 The DGC will report at least annually on the implementation of this NAO to the NOAA
Chief Information Officer Council and NOAA Observing Systems Council.

SECTION 7. REFERENCES,

The NOAA CDO will maintain a list of applicable authorities and references and will provide
access to their electronic ns.

SECTION 8. EFFECT ON OTHER ISSUANCES.

This order supersedes NAO 212-15A, Management of Eavironmental Data and Information,
effective November 4, 2010, which superseded NAO 212-15, Management of Environmental
and Geospatial Data and Information, dated December 2, 2008,

An electranic copy of this Order will be posted in place of the superseded Order on the NOAA
Offiee of the Chief Administrative Officer website under the NOAA Administrative Issuances

Under Secretary of Commerce
for Oceans and Atmosphere

Office of Primary Interest
NOAA Office of the Chief Information Officer (OCIO)

31 ~ NAO 212-15B: Management of NOAA Data and Information(£ ()

FEICEEHOpen Data)

NODD—NOAA Open Data Dissemination

NOAA MBI EHEHE (NODD) HE14515 2015 4F » /E JyEH Big Data Partnership #7
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2 —18 » B—IEH35 EinIR %S Amazon Web Services (AWS) ~ Microsoft Azure
(Azure)F1 Google Cloud Platform (GCP)HYE R A(F - FEBE3IFEFRIE » T
BB Rfl (7] BE B2 HY A2 R S B A NOAA EREFEDRH([EI32) - NOAA K H HIR A
RCHRE2 (BHE#E - Bollss - HAFITESER) 2 M3 T8 AVE R - Bt AHIERR
FEAEANS THER - MBS REUN ~ W55 A BFIRAAARZE 2RI AL B 2R K EE)
REFIR LAY —1) - NODD B FE IR FTHUSE RV EREVZ - FER R - Bff
TAEEH NCEI KIE -

NODD :tEETERBUAN “BIEBUFERHEZE(The Open Government Data Act)” HY
SR ——BUNE RIS R - FELAFABUS =058 /A5 NOAA & » WiieftE &
&~ U BB AR E RIS ER G ke 13 -~ 4588 RDER - BARSH - Hif
{FH - NODD H Fiif{kaT 2 Ry NOAA FERE IR » A5 HAgNE

https://noaa.gov/nodd/datasets -

NOAA Datasets vISIT

V 'Accessmle via NODD

ENABLES &
ENGAGES
FULL & OPEN USERS
PUBLIC ACCESS

' NODD Disseminates NOAA Line Office Data

Open and Free, with Value to the Public:

TO EXPLORE THE FULL LIST §

loud buckets of three CSPs =

2020 2021 2022 2023 2024

[&32 ~ NODD HYEERE TAF ~ EEEREMHIESHE

B SRR S %55 THY NODD i @ 1L T =V ATLE TR R - FEEIRFHE
3% ~ NOAA FIERHIE A& B 5242 © NOAA B 1T PR R e I Ry ~ 4%
BERARY & > WIS EEERVERHERE V2 - BikE AR R LA S
ERTREETER T EEEA - BRI B SRGE ~ (RN P2 R E
FREERN - BRRGUFKER > HEREBES - AHRLERSE - BRRER
HEFE N B2 - SEEREEE - S8 E R E H BB lER -

20154 NODD £ AWS E5oBHII/E NEXRAD SRR K] » I8/ st ST
{E BV EREE > - ~ TERKE ~ W~ - el Rl - (HERAYER
R/NEEE270TB » HIZ LR R HAVHY T ZUEIAE NCEI HYRETT & - DIEGERF ARG K
R > RS ERTET] - 1E AWS BRAGEE IR 2t 5 199145 Y NEXRAD &} -
WAEEFEZFRPHR R REE A TH ~ Ik R ER T2 1% - 80%HVE R KE
NCEI 85 AWS - NCEI (Y ERHEEIE S ak N [22760% » ERH AR (AU RED 18 1
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2.3(% > i H 3 64%MHUHIHY NEXRAD BRI RE1E AWS -5 E([E33) -

£ 2024 - > NODD ELiEE# 50 PB BRMER Em -2 - HFHEA1.2 PBAY L
BRtE - 120~1S0ERAVERHEUH (a3 Ef B APLFHY) - M HARIE T - B
FIHRIEE & R A AU B — &R R oL TR B 2 &R - 2t
Elmf B EVRFE - SRR BRI AR ¥ NODD AR B5AEARHE - 45 2 (T FTP 24
HTTP 48k i e I A B R 2 2] ERR B N e B TR - = 5he O T AR
B H NODD RS Z e il A — RIS R EERMESR - R TR &k
(BB ER HSe BT AlE 1T ikE - BB KSR R EE R =
FHE(T > BEERGRIAHERS - NODD IV EN IS EHFME R LI -#%% -

Collaborative Research CRADA Valie added Collaborators can
seed Cmlcpien comeraors [l V1 ———tvellll \|= X RAD \Weather Radar Data
Agreement Responded to charged for 3rd parties process or
RFI store the data. All can
charge for value added Total accessed Level-l NEXRAD data (TB)
products
]
Fair and Level start BOP I
NOAA must offer As part of the
equal access to CRADA, NOAA B I
the data for all may recover =2 1
llaborators. costs to get data 8
L Augmentation 9 8 i
Data remains not to collaborators ; .
free and open Replacement = 1
1
Original data can be All existing NOAA service !
downloaded for free outlets remain. BDP offers +
Collaborators can recover costs alternatives and
associated with data acquisition advantages AWS: Oct ‘15 (1991+)

OCC: Jun ‘16 (2015+) (5 Ansarietal. 2015)

[E33 - Big Data Project {J-E T2/ NEXRAD MY AWS L4370 {ikiEss (k

By T 2% NODD fEEIGHINRES - BRI ME B Fe B (R VR R R -
NODD {k5E NOAA IR T 2 AR k) - BRRE a2 ~ STRIREEU -
NOAA B[ THYRIRITE - HiE NOAA & 2l ~ L ~ (PAERI(EAE - IS EEH R
NOAA EIEHE » Wi R R T BCTR BHE BRI 3EE (H Bt R JEFIf A - HoT Al
BEE—SEattE) -

NOAA #7# Weather and Climate Operational Supercomputing System (WCQOSS) ~
Comprehensive Large Array Data Stewardship System (CLASS) ~ Production Distribution and
Access (PDA) 4% ~ NCEP Production FTP Server (FTPPRD) f45 5 3 ~ ffLEER] » Ai{HH
TR~ EEE NI FETY Apache NiFi BEE R EORHE IR E) = (EE R E T T - fed
FrfEm e S ERR - WETENSE - SEEREARREN R BT Rl U S
(failover) - EuEFHENZE4E » o] DURERA R EE NODD _EjiRY R » 4 sl o] 1 -
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NC State‘ Azure ' GCP AWS l

Cloud Ingest NiFi NiFi CloudRun

Lambda

Publi l

Az re Gop l AWS
]
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@
Azure Storage GCP Storage AWS 83
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Planetary Computer GCP BigQuery GCP Marketplace Earth Engine AWS Notifications AWS Marketplace
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34 ~ NODD HyzE#H - ftEE IR

Ll NODD &l E B IRFAEFAFH(T (object storage) Ht © AWS Efy Simple
Storage Service (S3) ~ Microsoft Azure _E[Y Azure Blob Storage (ABS) A1 GCP =Y Google
Cloud Storage (GCS) ° EF VI EE A E R ENRBS VAR - £ H ERIHSERA
P2 ERRMETZ IR - B ERTEIRES - SRR TR AR RIS A (1
AWS Notification) - Google Earth Engine F1 Microsoft Planetary Computer 2 o 5 i
o BIRGFEEEIL IR - FERRBIRIEL > BRI 5 5 5 R R B IR A%
=, (41 Cloud Optimized Geo-Tiffs ~ Zarr I Parquet) > W HEALAHERY STAC (SpatioTemporal
Asset Catalog) API > RIDURHER &S LB R B IRF ] ~ 2= [EI%E[E 4% - NODD fs = 7]
DA EATEHAUGERL - FlanEisie 2Eest 7= E 8=y Web BIEEas - Al
— A FEIIRE - ([E(34)
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ECMWEF Open Data

ECMWF Y THEAR U fh— B2 BRIy /KAE - HEH1975F IS - R
HEFF close data HYBUR » 19959 Z Al - &t IRt IR - FI19955Braamt KK
BER > 2000F 7 HER IR O ERRLIRF BT 7R - BR20194FK - BEERI
B EAHECEET R 28k B BlRE v Ry KA L E RN S A VS G = R
Hi# ECMWF RV BRI R 00 8 ~ BRI - ORHE 1 B O R RS 5 [ 3 - 55
A “ECMWF STRATEGY 2021-2030” 1 » HFifHIEZELF 2026 AT EHE 2FIIER
IRRE © #£2022424] - ECMWF FRAGHT AN RBHBCLE iz Bk - HATE AR
Integrated Forecasting System (IFS) and Artificial Intelligence/Integrated Forecasting System

(AIFS) LR » A ARATE By 0.25 [ -

W& ERHECREE ) > AHEERY A ERPRERE 2 2K - el B 20118202212 4F F
THYEREH B - TEIRIBAMG TR 20265 kR (/& A IR R AR B ) -
ECMWF BRI SHEIVATTS: - 2B EEEREAHE > 120228 H R B THERT11% > It
HR T HIE IR AR R £ AR - B2 R Y EE B A/ D& - B E RS R
FENEROEAGS - B UEAEHE TRRERATK - BREEFRE > WAL
g - BERIERTTE - RARMEELREE P A2 ECMWE BREA
EETERARETTEE o AR R e (o P AR T R GRS E R (o R
% o (HAYER 450+ - FEFRHEIASE RN - ) &R A A S e
RMESE AT AR AR R R K - (1835 - [El36)

ECMWF HYBHCE R » 1% (o0 FH B 5 B8 B DRl — 200 A ST L e - WEHE
FERVE Rt AR A - #3X GRIB ERF S FERCAHIERY index B} o Ryl e BRI HIAEES
BHGBEERHEERNVIEZ - BEREEL NS - WS EORE3K o 202311
TEELREEHI TB » Q0EIAFHIENK - - HO00Z ~ 127 B L FER B A #i il
ECMWF SR EInik B e A7 - HAIER 7 HE S0Y MBS - 1E#E Microsoft
Amazon ~ Google FIHEAWHY NIV ILE I (1401 Open-meteo.de) fIEEI} - DLTHIEA
O A W AR AL T E 41 ecmwf-opendata Python package - 43 |
5y Jupyter EECIHFBIERMEH -
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ECMWEF data policy development: why is our policy like this?

The primary purposes of the Centre are the development of a capability for
medium-range weather forecasting and the provision of medium-range weather
forecasts to the Member States.”

| o Q
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Challenges of moving to open data

My

Controlled

0w

Increasing Data

Decrease of
Revenue porime

(€3 ECMWI cumore an crws rom e mance weaTien romecasts

Closed-to-Open
Transition

Feedback &
Attribution

1 [ B R R TR A R

ECMWF’'s Open Data Timeline

Open Charts

In October 2020, all non-valid data in the

ECMWF Archive Catalogue was released
under a CC-BY-4 licence.

(& ECMWF released all static chars freely
and openly under a CC-BY-4 licence.

o ———

Second Decrease in Costs
& ECMWF reduced the Information Cost for
Maximum Charge users by a further 30% to
70,000 EUR per year and reduced the EPU
unit cost by 50% (from €0.5 to €0.25 per
EPU).

More Free & Open Data Third Decrease in Costs

@' In March 2024, ECMWF made significant

changes to existing open data sets. The

resolution increased to 0.25 x 0.25
degrees and more parameters were added
to enable LAM-initialisation.

The full output of the ECMWF AIFS model

was also made freely and openly available
at the same resolution

To further decrease costs, ECMWF will
decrease the Maximum Charge by another
32.5% fo 47,500 EUR per year. The EPU
cost unit will decrease by 40% to €0.15
EUR per EPU.

Additionally, the entire ECMWF real-time
catalogue will be available under CC-BY-
4 ot 0.4 degrees and coarser.

36 - ECMWF Y&

~  NCEI B ¥ — OneStop Kz HAth,

n

@ The Small Business Discount was adapted
to enable more users to take advantage of
half-price data.

More Free & Open Data
& In 2025, ECMWF made available in real-
time more parameters from the Copernicus
Atmospheric Monitoring Services and
Climate Change Services

Small Business Discount

In 2025, ECMWF will further increase the
resolution of existing open data and more
parameters will be added.

ECMWF will also make further reductions to
the Maximum Charge from 47,500 EUR to
24,000 EUR per annum, and EPU Cost unit

from €0.15 to €0.10.

(& The first batch of free and open real-fime
data at 0.4 x 0.4 degrees was released in

2022, including a subset of the full
catalogue containing the most popular
parameters.

'First Decrease in Costs

(& ECMWF reduced the Information Cost for
Maximum Charge users by 28% from
140,000 EUR to 100,000 EUR per anaum.

During 2026, ECMWF aims to release the
entire Real-time Catalogue under an open
licence, with a significant pomon freely

lable at the
The Information Cost will be abolished, but
Service Charges may apply.

SRIBHIBIRAR (AL E D i RFtAE)

NOAA K G H- AL E B MBS T E S EIRETE R - NCEI A& 5 Al
PR HER B ER Bk AR E S ER - At » NCEI FYERVEBLRE 1 R R R I

FEFREAGE A L BhEREE - DU e NOAA SIS ~ BEAYRROK - LRl iRt G
BN ~ SEReME BEFHIALEERAL -

WIZIEI
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Transformative
Technologies
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'llII ’
m .
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mEEn
[
- NCEI will

meet 100% of NOAA
mission requirements
for retrospective

People and
Culture

Derived Products

environmental ) "
User information Scientific Improvements 3
Engagement by 2025
and
Information Enhanced Access and 2
Services a e Basic Quality Assurance
Scientific
and Data Long-Term Preservation
S o Basic Access 1
[E37 ~ NCEI Aspiration ~ Tiers of Data Stewardship
NOAA OneStop

OneStop (https://data.noaa.gov/OneStop/) /& NOAA JEFHERYEE ~ % ~ JE ~

PN

Ao RE - BAKENRZEENEREPHIREEHEETE > SRS THEN

EHFZOR T - OneStop 172 2015 45428 » A% 2017 4EREELE) - S NOAA Big
Data Project 93 » Fl i i & R B HUR A AE S B EURFEHET > NCEI Uit

W B s e &R B ET i LAAE OneStop iR E > JEATEAE I FHVEER - £271

NOAA EHIJ I -

OneStop B ZEM HELZI#E NOAA INERHESFIRSAIIREIESZS » HEAHE
RULEE - S AEREERT Web (FHE N H - FEEII SRR (k57

BUEE R R E R e -

=)
&
P~ BHEL.) > AR REN EFRR R ER > Ee B R = R AR

b

OneStop BHEHL R FAE BE RIS IH B1E F (data discovery and access) HJ = » FH%k

TEE k5 (Services) 4HpNHELAS LM - B4 (Security) ~ f{F (Storage) ~ ERHFHY
(Data Access) ~ :2fEE RS (Metadata Management) ~ H §f (Catalog) Kz {88 FI &/ 1H
(User Interface) Aig#5 - ([E38 ~ [&39)

® L fIRFE (Security Service) : fRILEA AR E BL MR - BATEER
MR T HNEECET B0 5REE ~ IRHERIFER > B & 59EwE ~ HetE

B~ KiE SRR S 5Rg -~ (5 BRI -

® [T (Storage Service) : $HEME BT - Rl - A - BE.FSESIHA
FraEf e ftar B IR (e BimE Rt i) - B E i e GHE
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https://data.noaa.gov/onestop/

Inside

OneStop

> R & R R e A R R AU IR 558G - DU R E &Y -

ERMFHUARES (Data Access Service) : ¥R N EIE AN E R HET F 5%
JE ~ HEEL ~ TR SRS =NV IhRE - B & B RHERES - OPeNDAP 49
FE BRI RAE ~ Live Access & {EIARES - ArcGIS &I (& L{EARES.. %
J¢ FTP F1 HTTPS SEELAT Nl AR S ©

s FERURVE EIR P (Metadata Management Service)  fE (ks EORH A {7/EEAY
ER= T > BEREE ARG - (D E S S R R RN
% EaiEkimE TR - SR /NI AR S [5] B SRR T HY
TH -~ R eHl e E R s e BN R MRy LA, -

H %75 (Catalog Service) : (it THAMITTHAR » G/ EEHE - A
fE#LE (collection-level) BURAFIAL (granule-level) HUERREE R © B ETHEFEDZ
{ERE =R - (ST A8k E T E A ElasticSearch ~ B85S (240 E
R TR DB 2R MR RVAESR - EEHEA EIR A e AR Y 3
H /4t /A (ETL) T& -

{5 =& 7 iR (User Interface Service) © f2 HEAFEAE (LAY JTZ0ABIEE OneStop
BRI LI AR =6 - B35 RNWHP T EEERESEEE
K iREEHETTA LB HEEE - (RS SRR TRy - BR
ERTHE ~ ERS R )E= -

OneStop Data Framework?30.000 ft

X e
! Outside OneStop + Build on foundation of
i existing, mature data

standards and web services

« Emphasize not just interface,
but the supporting data
infrastructure

DIP = Dissemination Information Package

Security Services
Austentication || Autarization it

[E38 ~ OneStop HYERHMEZR ~ BaT 2
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Reflects decision to

—_— )
1 [—— place storage within
e RCE! 5005 sy
anstn 58 boundary.
[ == 71 L

Agreement between

CLASS DMZ NCEI, 0SGS, and
Bouder (NOARSO1) IORABOR) OSPO to consider
OneStop storage as the 4 Bt
next step toward £ =
ry— - enterprise Storage
- F Infrastructure Service neStOp
I (SIS) and as a step
— toward a key Mission A NOAA Data Search Platform
Sikver Spring (NOAAST1D) Big Data Project (BDP) Science Network (MSN) )
Ot Accass Servces (105 o 3 || e capability. ﬂ
(]
= ===

Explore Popular Topics

[&39 ~ OneStop HYERHIEIR ~ ket 2ot - AR BB s 4 H A E

OneStop Readiness

Ry T HECREAFETIOWE > OneStop 2% | —E BN ERREE R siErHr &5 - &
FVE LA A] UGEAHFEPEAE 22 5 NOAA OneStop 28 BRI RIGRIE ORIy AT 34314 »
FTE AR AR o mEAERRAE Sy R = (B80! © 8 ~ BRI -

G BRAEHIFLEELGR] > T OneStop ERIHEHIMIRIETOR | s REERVESE
SFE 150 19115-2 SR RE RS - EFIGIARITE4E 1EIT & OneStop Z3 [T
S SR - OneStop ERIBHATE — 42 “5 » I 150 BESN » BEGAVEEL > &
KV Y B o LKL OneStop ISO-Lite A M AT oK) » B HEORVE IRk
REAERE (DSMM) 3Tf 6 BT ZORMARI L R o B » b SRR SR o B 28 T
7RIS (140 NetCDF - HDF ~ GeoTIFF 55) « SE(fRAEN % — (BRI

“%” 7 OneStop FHFRHHF AT AT - SRRkl BT & 150 e - LRt E s
THURIE - SR BRI & OneStop ISO-Lite 34 + 75 DSMM 3T + 1
FERHR (L  JERANHE TS - (840 - [E41)

Gold Readiness
All Required - Maximum Discoverability in OneStop

e IS0 19115-2/1 Compliant Collection Metadata Records

e Data are online with direct download options

e OneStop 1SO-Lite compliant metadata records (for collections with granules)

e Each collection shall have a DSMM Assessment

e Data are in a standardized, non-proprietary machine-readable format

[E40 ~ NOAA OneStop s FEEEHEl 4 AR AR TR
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XML schema implementation
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Part 2: gridded data and T
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Conditcnal stalements: by
language: documented f not deéined by the enoading
standard

charasterSot documented I IS0 10646-1 not used and

et defined by the encoding standard
israrchyLeve: documented f hieraschyl vl not
ek

HaratchyLoviName: documeesed § FeearchyLovel ot
= "daase’

[&41 ~ 15O FEAE PR e R Ry 20K

ATRAC - Advanced Tracking and Resource Tool for Archiving Collections

1E7% 4% NOAA OneStop S5 P2 IEEDRL 2 A - ERHIEA # 75 501 NCEI sHIFER R
MABREZRE - BEEASTHERE BRI C AR - DIEARKRERE T ML AE
BUEREIIEN NI E R - IR BRI B & i 2 iy o E B
BRELERI—#E{FEFE © ATRAC (https://www.ncei.noaa.gov/archive/atrac/index.html) &
NCEI FH T E R ERIVET TR - 2 HE &2 (archive) ~ {£ Web 5. F R
BHETIFRT & 150 FEEARRREE R - B CETTAVEZE HALRRERIRE 2 EHE - (E42)

Timeline Grid

[ T I
Archive o Sub ! Std N Project
Request Agrmnt Metadata Summary

| | | Input Interface

Doc Doc Doc J
Output OQutput Output
L _——

[E42 ~ ATRAC HYLAE A A B AR 55 4 B ek

TEA NCEI B IB AR R K Z HiT > BRHEA B TR ea G BRI A NIE R M (D82
V) E Fy25-50GB) ~ FREEERHE A K e R R BB B A ML TS > (ARSI THE
I\ ARISIEHA (41 self-describing 1Y NetCDF ~ HDF %) ~ fEZEan 44y FH%E (B alEEMalHk
BREFRTETT) - BB E R A e A (9T B3R IAR) fYERHERE O = - B T RAR b
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https://www.ncei.noaa.gov/archive/atrac/index.html

SIHATEOR T SRR » AR BAHTHE « (

Request to Archive
‘With The National Centers for Environmental Information
For National Environmental Record Management System (Images and Publications)
Collections

Provided by NOAA/NCEI
2024-04-19

“This information will be used by NCEI to conduct an appraisal and make a decision on the request

1. Who is the primary point of contact for this request?
Jason Cooper

NCDC/RSAD/AB

Archivist

$28-271-4382

jason.cooper(@noaa gov

2, Name th ization or group

DOC/NOAA/NESDIS/NCEI > National Centers for Environmental Information, NESDIS, NOAA, U.S. Department

of Commerce

3. Provid iz

pe of data you want to archive. Describe the outputs, data variables,

“This request encompasscs all ~130 collections held in NC

's National Environmental Records Management Systcm,
stewarded

or NERMS. NERMS is a web application serving as the primary ingest and access point for NC|
collections comprised of human-readable image formats such as PDF or JPG. These files may have been ercated by
“ollections can be

migrating a record from paper or microfilm format, but inereasingly contain born-digital fl

forms, or map: . Obscrvational forms and charts are the original data source for

hundreds of millions of environmental data ¢lements across four centuries.

4. What is the time period covered by the dataset? (YYYY-MM-DD, YYYY-MM or YYYY)
From 1735-01-01

Ongoing as continuous updates to the data record

5, Edition or version number(s) of the dataset:
20

6. Approximate date when the dataset was or will be released to the public:
2023-09-30

7. Who are the expected users of the archived data? How will the archived data be used?

Data are used by a wide variety of customers, from validating data in datasets created by

keying the data from these files, to attorneys, insurance industry. and historians. Files in image formats contain

observations that can be transcribed and archived as structured datasets.

Number of Data Files: 47750987

‘Continuous Data: data volume rate for a contir i
Total Data Volume Rate: S0MB per Month
10 per Month

Data File Frequency.
Data Production Start:

18, Are later updates, revisions ek
additional data to the archive.
No additional updates, revisions or replacement data are anticipated.

1£50, explain the conditions for submitting these

19. Desoribe the server that will connect fo the ingest server at NCEI for submitting the data.
Physical Location: Asheville, NC

NERMS01-PROD.ncei.noaa.gov

DOC/NOAA/NESDIS/NCEI > National Centers for Environmental
Information, NESDIS, NOAA, U.S. Department of Commerce

System Name:

System Owner.
Additional Information:

20. What are the possible methods for submitting the data to NCEI? Select all that apply.
1. FTP PUSH
Push 1o ceph bucket

21. Identify how you would like NCEI to distribute the data. Web access support depends on the resources available
for the dataset.

1. User interface to order and stage data for download

22. Will there be any distribution, usage, or other restrictions that apply to the data in the archive?
Constraint Type Descriptic
Access A small number of collections contain PII in the form of observer names,

phone numbers and home addresses, which must be restricted from public

access.

archiving the dataset at NCEL.

While primary access will come from the NERMS web application and the underlying filesystem, this project will

result in a better-structured collection of collections that can easily be used to repopulate the access filesystem in the

event of catastrophic failure. Entire collections could be staged for bulk access.

24, Are the data archived at another facility or are there plans to do so? Please explain.
No

25, I there an existi i iving this request to archive? Have you already contacted someone
2 NCEI?
These data are already archived at NCEL This request completes modemization of NCEI's management of collections

in image formats and establishes a more usable structure for the archive.

43)

8. Has the dataset undergone user evaluation and/or an iew process? Did NCEI participate in design
Teviews?
The data arc already in the archive, and arc also accessible via the NERMS application. NCEI has managed and

provided access to these collections for »20 years.

9. Describe the datase's relationship to other archived datasets, such as earlier versions or related source data. If this is
‘2 new version, how does it improve upon the previous version(s)?

The vast majority of data in this submission s already in the archive as DSI 3900_01, NCEI's Imaged Weather and
Climate Document Repository. These files we uploaded to o included in the previous system, EV2. New data has
been added as the migration from EV2 to NERMS is nearly complete. Onee file checks arc complete, NCEI may elect
to remove DSI 3900_01 from the archive.

10, List the i and
The collcctions come to NCEI from many sources including NOAA line offices, the US military, and the National

used to produce the data.

Archives. Also included arc publications created by NCEI and its predeccssor Centers.

11. List web pages and other links that pr

hitps://www.ncei noaa gov/nerms/Home

on the data.

12. List the kinds of documents, metadata and code that are available for archiving. For example, data format
ifications, user guides, algorithm tion, metadata. i & standard such ag ISO 19115, source
diagrams, etc.
1. Metadata records for collections in NERMS already exist, and can be found at
hitps:/idocs le. 1gXeyZEfi6Ta0XELAY x9Z Aqlpz0Y MKVN GeBK Syqu-
YEw/edit?usp=sharing? . They will need to be updated to show NERMS and Common Access as access points.

13. Indicato the data file format(s).
1. PDF

2. JPG
3. TXT
4. JSON

14. Are the data files compressed?
ezip

15. Provide details on how the files are named and how they are organized (e.g., file_name_pattern YYYYMM.tar in
monthly

The millions of granule files, individual PDFs and JPGs, will be packaged into tar files organized by collection. The
vast majority of collections ar =1GB, so we can split collections multiple tar files as defincd by archive file size

limitations. Each tar file will include json file of record metadata and limited collection information

16. Explain how to access sample data files and/or & file listing for previewing. If it is not available now, when will it
‘be available?

Granules are available at NERMS website. Sample tar files ean be gencrated upon request.

17. What is the total data volume to be submitted?

‘Historic Data: all historic data or data submitted ss a completed collection.
Total Data Volume: 12.5TB

26. Do you have a data management plan for your data?
No

27. Have funds been allocated to archive the data at NCEI?
No

28. Identify its sponsor, and any. ID as spplicable.

N/A

29. Is there a desired deadline for NCEI to archive and provide access to the data?
Archive by: 2024-06-14

Accessible by: 2024-09-30

30. Add any other pertinent information for this request.

None

43 ~ NCEl R E A ERENA

/.
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DSMM (Data Stewardship Maturity Matrix)

Ry BRI S o B A M SRR S R kﬂmxﬁﬁﬁ W FEE R S N AL (S
FERNESER - (HF RSB SV & EA s T - I HEREA A RARE
& EHUR B e e SeHE B e ~ Wil B RN BN R BRI TR AE
07 o B TEHE TAERETHY A > NCEI (EHERVE H AR (DSMM) - {E Ryl &
NOAA OneStop B —ERMEEHAENYSHHER - ([E44 - [E45)

DSMM TERISEE T LR i S BB 1 (I ORfr e ~ AJHUGME ~ AR ~ B mI
G BROLERE - BRI E R R - BRVE RS - B/ ATEWITERTE R
e WA TUER SRR T eI ER T LRIV E ER (e EEE - A
[REH - BEHICEREERTEF - EHfoeR e BREE - BHEHERER) > FR
A EEE IR - I AUCEE R EAYEEIE T - #EH DSMM &Rl - ATDL—2 ~ 2
S E BRI A E YA E > PSRBT A A AT AT A

oo e 1 o 0td Dataset Name
Stewardship Maturity Matrix for Digital Environmental Data Products

Production Data Quality Data Quality Data Quality Transparency
Maturity Scale | Preservability Accessibility Usability Sustainability Assurance Canholj'Mamtonng Assessment [Traceability Data Integrity
ne or

Any storage location Not publicly available Extensive product- Ad Hoc or Not Data quality assurance Limited p: oducr nformatior Unknawn of

Level 1- T Person-to-pers p«m k r.mlrdge applicable IDQNpro(edule sampling u nknwmor p.my Algu !hmlmethndt vailsble ingest integr w he(k
Ad Hoc No obligat e
No documentation EETs
Not Managed oniine requirement
Short-term Product information avaliable in
Level2- repository Direct file downloadfe.g., data format T literature
server)  Limite d (grant
Managed Limited archiving Collection/dateset level fe, user'sguide) ohligations)
] metadata searchable  online
Designated archive Level Community Standard Algorithm/method/madel Level
based interoperabl and . " )
13- P — format & metadata partiallyimplemented groqiont and systematic but  assessed (methodand (ATBO) & source code online e
fon feg. i = .
Intermediate - . N source code, product - ]
Managed limited archiving searchable st nd ted
ddata defined
Defined, Partially o e | et fonds — Procedure documented and
Implemented available online

eg,
Ider r-tf ¥ (DOI) system)

Level 3.+ Level 34 Level 3.+ Level 3+

Loveld- Anomaly detection procedure  Quality metadata Operational Algorithm Data access integrity
Il fully d  Descr 0D fiable
Advanced = ‘assigned, and under CM
Managed Limited quality tnnro:nmm
- essessmentmetadata i
Well-Defined, technology standard
Fully
Implemented
Level 4 4+ Level 4.4 Level 4 +
Level5- = National or System i i Data g
i 1 E verifiable
Optimal Complete data provenance
* available anline e N
Leveld + e e technology)
Measured, technology planned
ing

Controlled,
Audit

[E44 ~ NCEI Data Stewardship Maturity Matrix {532

{E Ky OneStop BRI sE4HMARAY—HE0 Sy » NCEI BS% T TH. ~ EhtfER - LIFMEN
i FEE BB DSMM HIFER - IR EERE HHVERE L - (F R EREr—
oy o BBIEE T IR TIRE B AL A ORI RE - BB AR e

50



OneStop &R EseRERECRR Ve BRI AL E - s(b BRIy Al &kt ~ ATHUS
M~ mIA G A R VAT R B A PR R EE A H A 7y

DSMM Results DSMM Automation Tools
[ DSMM Reports
. Level 4
o HTML FORM PR 7 Advanced/Well Managed
itable & Discoverable Community Best Practices
Quality Descriptive
Information Level 3 Recommended level for
SR - - Intermediate/Managed - operational digital products
Community Good Practices stewarded by
1SO Metadat Web National Data Centers
RE’(‘DZ @3 =D Accessible Level 2

fias Folder Minimal

RESTHul API
ESTul Al Limit Managed

; Level 1 el
GEdR Web Application OneStop Search & e + Capability Maturity Model Integration (CMMI)
Discovery Portal Not Managed * Levels of Maturity of Digital Repository

[E45 ~ DSMM EREALE - DSMM E{E CMMIERASAE 1R ) A S 2R

5~ NCCF (NESDIS Common Cloud Framework)

NESDIS (National Environmental Satellite, Data, and Information Service) 5& NCEI #Y_|-
AERAL - HEE—RIIEE - REEBRGNERE - BE Rl A S BRI
F) - BUA RS ARE USRI 2 NESDIS AEME RIVEEK » MR ~ BHEERIVER &R
B N S - & TG - BHSE - B NESDIS i FIEHESR (NCCF) - ([E46)

Experimentation Transformation

Initiation & st
Assessment oncep 4

* Develop NESDIS * Develop ConOps * Develop phasing  Organize and * Automate cloud * Optimize services,
Cloud Strategy * Design and build management plan consolidate services architecture, and

* Organize IPT(s) Pilot Projects * Prepare cloud * Migrate data to * Monitor and cost components

* Kick-off Business * Update the environment the cloud manage cloud * Evolve architecture
Readiness organization  Orchestrate cloud * Migrate services environment based on new cloud
Assessment implementation to the cloud service offerings

[E]46 ~ NESDIS Cloud Pilot Roadmap

STERHVGEIEEAE20174 IR E T HEAE7H1R - BEEAL line offices 732 MY
M ERRE R 4 ~ AN B e B BT AY A I < - NESDIS Hii A Bt
—RIERN BN E BT EMEM RGN - SEER e - RIEAEEE TIE
JURE > IR NESDIS & T 100 (B BEIHERAHH R AT 585 » I EN R ZE 1LY
Rt s > (HEPEFZHITHTIHIIIEE

NESDIS 357 8 ELBU A0 » FTHBIEMERIReRAR A 72 » MR i PR e
BEE B S SR T - R R IR B RS FIDI AR
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FEMEER - BT 7 —ZF50EE 2 (NESDIS Cloud Pilot >
https://www.nesdis.noaa.gov/nesdis-cloud-pilot) » HEE [AIBIHFEENN 715 51T ~ & IR
SIRESEAEZR » WeEE R E T THIRE K&K - ([El47)

Data Delivery >
Provide secure, timely, and reliable delivery of accurate @

and high-quality near-real-time and retrospective data

Data Acquisition

Provide source-agnostic data ingest services for all approved

products and reports to fulfill NOAA's mission. (NOAA, international, interagency, and commercial) data sources.

Near Real-Time Retrospective Discovery & Satellite Mission Space-Ground Consoli
Data Delivery Data Delivery Access. Operations Communications Ingest
NESDIS Value
Portfolio
Data Processing Data Archiving

Provide environmental data, information, products,
services, and reports in the Foundational, Geophysical,
and Analytical thematic product areas

Ensure the quality, accuracy, reliability, preservation,
discoverability, and accessibility of the Nation’s historical

sensor, environmental, and model data archives consisting

Product of data from NOAA, U.5., and global observing systems.

Generation

| ‘ Operations Desks
Archive
Operations

Envirenmental
Information Operations

Science R&D

Conduct an integrated program of research and technology
development in the application of observing systems, data
systems, products, and reports to support NOAA's mission.

| RA&T Development | ‘ Product Planning |

[E47 ~ NCCF Operational Value Stream as a Continuous Operating Cycle

NESDIS 520205553 FFRYAEA A E NESDIS I EMEAL - iR B AL T L A o
K5tz Operational Value Stream » R & 71 & NCCF IR U EFE(E RN ZEEHA
(secure ingest) ~ 5T R MR (compute and product generation) ~ B {FEFI{EF
(archive and storage) » F/5/1 (science sandbox) LIRS FIEUT (dissemination and
access) ° iy T Jmi/& NESDIS ¥ &0ish s o] FIMERYIRSEZEK » ISR PR RO &
(loosely coupled) ~ F]JBTT#EE (independently scalable) » 3ifi H 754 (fault-tolerant) fy
2o —(EEEW AR g B = M - FR - BT AR I ER S E
EFT > IS LEREARTS © NCCF DIELEESS 1 B2 0HE (Infrastructure as Code) YT
fiHE - NCCF ERG B4 75 o] AL S (F 4707 (dual processing configuration) J
17 DIRECREENIHASEA(ESE A - ([E48)

NESDIS H Fif (EERZAIEE NCCF ALIEZ O - NCCF {5 FHRYFTA Bk i i —
B2 AR Z 25 A > SETEEAE - FARERELSHENRIRE - A%E
FIRBHR LA E - A (BN ZeEA - STRENESERRSE B4R - BREf
FEFIRIS IEAE A TUEZE RS - BRI DRE DU SRR FIEUH IR AR A A 25 P B - THET
1722026 FSERRFTAIZ UIRTSTHEENBEEE - NESDIS ELECHEFT A HINR 24K ~ BRIRIRE
HEHEE > WCHEE BRI - 7Y 2024 FREH— {0 (ENERHVETE] - BB
5 NCEI UFTE 24 -
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(BERNZEE AJRFE (secure ingest service)

IEE k55 Ry i £ NCCF HYRTZE > Ky NESDIS ~ NOAA RSN GIERS FRIVERHE L T2
EE— AL I iR 2R RERI IR T B EhERE - tHEE T E o] DUREEA B &k
JRHYEBREAL - EREES AR TZ teE - WS EEERE TR - RERE
Erh S THIRER -

SHERIE R4 IR (compute and product generation service)

st RIS E—(E iR ~ SR H A BV E R R HIR GRS e I RE Y SZ
LU BRI S dmiE ~ 525 - FMLRHE - BEREeETR (HPC) 2Rz B (E R
W EEFE > FHEREVEREEG - ] DA i B R A -

FEan B AR E S0 MUE RS » AR R200 5 FE(F2EE o » f2HEES NOAA N
FEEE IR - WA IAE SR ERFIRIRE ST Frd@iRET - RERTETEE
I E B EFEFERE (Continuous Improvement/Continuous Delivery, CI/CD pipeline) »
IHEE AR 2 ~ RS R EE T -

HE %% (archive and storage service)

NCCF IER Ry L > BRI IR BAER T bl S R s —— i ~ B EEA
PRIF NOAA Ef - iz TP i E &R MEMRERI SRR ER - IR PR 4GP
AHAMIRS - Ak - EEETRERIERRT - WSARFTA BRI RA SN F
HUE - MR EIR AR - P imA RS TR RS NME T MEEf 5
fi o T HL AT PAORFF— B (IS R Y 4R H DRE ©

H AR IEES A BIRE NCEI FRSZE ~ BENI R4 Z0K - THET NOAA EHRHA NCEI
FENEE TR 2] NCCF > NS a (R F IR HIIRREMT N © AR2CHT
AR ] HEH A NCCF IR FHL - BIERIRHE A EREFRUHIRTS - s2 IRt
DA IR AR ERAIHE R -
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RV IFEIRFS (science sandbox service)

VORI RBREE AN B - BEERNEE Bt T — (B (FFE - aT LA EE el
HYEBDAFIRE S - I PEHBREERNSEE T - A aEB A AT U
NOAA HYR B ERF—E 7 [E LAF o {5 F & i 8 2 158 = 1 B AR = R B DA vy
P2 - TR - W HMEE NEEEER > B EIEAIRTEE - B Rm A N 4w
F A2z - FIH] Operational Product Service %1 THTA MG » A& HEA T4 AEERES -
TRETT A% BRI E P I ST A B (E2EAY T/F > NESDIS it/ Z THETHA SRS NCCF 122
O FERRIFHY A EEA -

{EIBAEEH R (dissemination and access service)

EREAIAUH IR i R PRI R R MR B R E B i - B ERATE
NOAA BRI FHVE HARHUSIE - IR eatE &Ll Z 2l g ~ 5%
o~ ERAHEECE R > R e PR FRRER R FE R e R - IR A SHUSE
IrECRIR A MRS HVEREDORERT /I > FHE (LS (B LAY NOAA Eoft R s ME M RF i
AR -

Interactive science, development
and stewardship use
Operational Product Services

..................................................

NESDIS Common Cloud Framework (NCCF)

)

Real-Time
Operational
Community
(NWS, DOD,

NOS, etc)

m

"4

||||

A4

[Y¥eY

[l
3 A
;-)|@i*,

v
iz

Dissemination & Access Service

il

Storefront

Non-Real
Time

Operational
Preservation Users
(Public, etc)

Data Archive & Storage Service

Commercial
L

[ " Data Ingest from Sources <€—) Data Flow - === Automated Code Deployment = = = = Moderate FISMA = = = = High FISMA ]

[E48 ~ NESDIS Common Cloud Framework ZHEEZE#E =]

54




=~ LRHEESR

PSRRI A TEE - RS EFERPEETAER - A TEERECR
RVERER  ARENEE TS > BEEE OSEERNT

(—) > BRBEATER - MESEEEERNETANER

ECMWEF [y Chatbot (https://chat.ecmwf.int/) » IRF&HY B ELEE A7 H FiFH &y 2
REERHE Al GBS LL > KA REEN2S - &~ AR
SR REFIAYE A LLM AEMTEERT > FHEEC RAG ARIRAI I E&IE © B T iEfREEwE
ECMWEF Chatbot £/ G E] OpenAl B » ##E—203E F prompt engineering #E{THE
NI TREE ~ 5E HNEE M EAVEORBELTE « (RIBFE A& R E & A I AERE T
FB0 API ~ I HESI AR B ARV 2 - 1R S R e B — 251 E LLM |
HIah o SEZMHETE T OpenAl (EHE A » HEGSLIEREBRELE - A EES T
DAFR SRR R - S5 Ry oe BEIVAE TR - MRS R DAy siat - BIER 418 - HiE
REBEMREREZER Al sEsiossays et rIEE 2577 - (E49 - [E50)

HRii#%E] ECMWF Chat iR HyHIERE 2R 4685 E 4 A BHAE github
(https://github.com/ECMWFCode4Earth/ChatECMWF) » ¥ u] DL FHES® » T HE]
ECMWF 112 4E 35 =AY~ —FS ES24£HH280,000 EUR [y T fE Destination Earth’s weather
and climate chatbot IE/F#3R% (https://ted.europa.eu/en/notice/-/detail/613372-2024) »
PHET20255F2 H @58 plis gy - o] U VIR SR 3 e -

Welcome to ECMWF's experimental Al-based assistant.

Type a question in the box below and click "Submit question”. Examples

« Geel me een meteogran

+ Give me a meteogram for Bonn
+ What is the resolution of ERAS?

+ How io install the CDS API?

+ How do | download CERRA data?

ds with & question mark. Be as precise & possible. For example, instead of asking "What is the weather in Reading?", ask "What is the temperature
U may also lry fo ask question in different languages. The same question may lead to different answers. If you get an error, simply try again

nit question

[&49 ~ Chat@ECMWF 48 E /- H
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B S HECMWFBIES I SR

Scope: | (Automatic) v Submit question

IRBECMWFHIX 4 » DI F 2ECMWFRIBE R E RIBEROEEE -

o {FRFFT : ECMWFAIE I E R E B ZICreative Commons CC-4.0-BYZE S FMIECMWFE
BEFMAR - EEFRESHIMIEEF2BENEXER  BEETEENEE -

« EROIAY  £2022F1525H#E  ECMWFIE#t 7 —25IMEH SR ELEERERSE
FEFEH (HRES - 9 E/KFEITE ) MES TR (ENS - 18LEKFETE ) » L
0.4 x 0.4FRIERATEIR M -

o EREFEW  EROLEEBECMWF #https iR #fMMicrosoft Azure ZI#E R - FRA R EE
BEMESHREEERE -

o BfiZHF . ECMWF2H# T — %5 Jupyter notebooks » & B13tEPythonFlJupyteri B E#H%
FHMENE  TERFARREESIREFANEREENEE -
« P& | ECMWFEBEFIIZE  MESFEMENNREATHRE -
assistant
documentation
system
You are a very enthusiastic support staff who loves to help people!
Given the following sections from the ECMWF documentation,
answer the question using only that information,
outputted in markdown format.
If you are unsure and the answer is not explicitly written in the
documentation, Say that you cannot answer the question based on the information
that is awvailable to you.
CONTEXT :
Document 1: ECMWF moves further towards open data | ECMWF

Source: https://www.ecmwf.int/en/about/media-centre/news/2022/ecmwf-moves-further-towards-open-
data

[E50 ~ Chat@ECMWF [ 5 i ERHEUR K 1R Ui R A 75 [

NWS translation TEAFZE 0] DIHINEITEEZAVMNEAN L - RPBHCOEHEA
AWIPS T_H - A] DB H#E—0 5 MR Ry Al HERES 8 LR KISk TT725 - RAKAE
BATEFFERENER - SEEERETILEE - BEEEE ~ ENEREFENEE - AT
AHE BT T ~ R - AL AR SRR FGER - B BhAERA A LAY K
REFEESE -
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F—HBhE ECMWF Chat Y49 HE AU N E S © “ECMWF's Al-based assistant is an
experimental service, based on ChatGPT. It is provided "as is" and without any warranty.
Please note that some of the results may not be right as large language models can produce
incorrect answers.” NWS Translation 44 5 _F 7545 © “Experimental - Not for operational
use.” (FEICHR) ~ “SRIGMERY - AT LSRR o 7 (5248 H & R AL RS T oChR) BIHEHI D
AR Al FES A S B MEAARTS - USRI E & & e —thpa f Ay B
11 ABEFA BTSSR IRTS - A05RA Rl S 1R A Bl )2 A 158 =0t 2
HiE R - ERRHY S AT BE S 599 h—[E5s -

e Al TR B A 21450 > A AR R — (B PRER AT AR ~ BETTIRR
AR - FEERHE E B B AN NS AN S AEERE i e 2 - MR HE
A B R BRI - BOE ZE R RIRF R - AEREIZEAITRONIHEER _EAY B 2 A0S
B > PRI T SR BRI - TR E R BRI SRR B 28 K FEFATIEES ~ TR
REH - —~(AB L AGEZ B S A RRIRERITERNS - ARCRAVETHE LA
W~ BERG  BESCRELE USRI BRI S 2t - Repa HE S A [F] B 2R E
EENER - WEFRAT RN K RS AYE RN SR A E - o AR FRIEE &
I - REFEB IR ~ BB FRYERE AT - MRS R4S AV EREE K n] SEE LA HEE PRI
5T JTRERFE RN SRR

()~ BN AT E BRI (RS BRI E A Al Ready Data

HEZR NOAA EL4LEL ESIP HYFTF 5 E RIS -G {EEIL T Al Ready Data Checklist » {HE:
BRE-RENEHER - B¢ARKIE AT —(EHEHVHE s
AE o HIEEALEH T—4H TC PRIMED E5f > (BRI EIRTRAVELRE - BUdE TRTAEN
T RNEHRAE R} » SRR (RIB(ER Al (ERIVFE KT TS SR > ARE
Ll —(EERZER - EATE B E - [BReT &R R T E RS
HERFIREE o R8BI ERIIECE - PP B BIR RSB RERTIAR 5 -

TBEARZBR ARG EFHELER Al Ready Data » — 7T S AEHE S T N BAEERS

=
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A~ RIS 5~ A5 - I A A eI A R Bk 14
APRERS AE] AV EREE ~ 881 F > f S BRE KEREE TR > 72U
BUTFHETT © S — T AR A A FEIR EE R ~ FE— BRI [F TR
AEREE ~ BEMTEAVRRCA > B RREAIREIRAY - mLal H a2 N AR R R R
EIESTEERIEEREE > 1L T — (DR R AELH - THEREE - sl —EHA
Y ERHE A B B AR -

TGRS LRI R ARER, - 25 R metadata (& BAEF(ER H
HER - BOEIE - SREIRAEEEN - DR SR R A B 1 TR
ZORHEE » BRI ~ 5508 (RIS E RIS » seke PRy e Eay T Rl e
FA o AL » BRI T LA 2 ) — I R A 4B L o R T4 -
(BRI R ARl — G0 TR BRI 5 A TR S REARE I - Hom] AR
R FER metadata BERY © TIBHEIE— o AE S TERE R A R[] metadata » AT L&
(LERIRIAORES: - G54 - EEBCRFIER - WaFRiItTaE - BET - BREM A
Ready Data FaiR ] (EIS1) » FEZ A M@ BIFIE -

_ ) Short term: Review of common domain data standard
Develop and maintain Al-ready data Mid term: Develop proposed Al-ready data standard for

standards publishing process
Long term: Publish and maintain Al-ready data standard

_ Short term: Update assessment form based on user feedback
Develop automatic tools for Mid term: Develop metrics to display & synthesize Al-

Al-readiness assessment readiness assessment results
Long term: Develop automatic Al-readiness assessment tool

Short term: Uplift a pilot set of thematic Al-ready data
Develop and improve Al-ready open Mid term: Develop tools and leading practices to improve data
environmental data readiness at scale for community adoption

Long term: Provide Al-ready data discovery tools and services

Short term: Increase engagement with private sectors
Sustain the engagement with user Mid term: Develop primers for Al-ready data checklist /
standards for different user personas

Long term: Develop and maintain training materials on
Al-ready data and tools for different user personas

and capacity building

[E]51 - Al-Ready Data Community Roadmap

RN EE 25 AfFZERY Readiness Levels » HE A Z H e Al AHRA TAF - Bhorakm]
DIRTE S THENEBIGE S b (e Ege - BEAIEeET - FIRERES - e Ry
A] ABHREAVAR EL o 4B HIER B RTRVAERS - WAHIERE A 250 TAERH#E(T » FEReE RN
TN ARGBASE N TAFAE - STH Sy EIRE H AR -
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(Z) > BRBRRERE

NODD #{1 ECMWF opendata Az & sRsi H AT s -5 7 al &t ~ ATHUS -
A R AT B I AEAY FAIR SRR - S0 I3 mT DL 8 & AR5 S B A = R EI A
TER - WA AN AT S PR SRR SR TR R AR E R DU
BT BCERBSEEN APLEUS RIS R T am RS = > gt
s 7 B A 5 B 52 A 28 P PR BB B 1 -

(i FErm s Hy S n M ~ [BIREERR - EPEEIRETE ~ A S B AR I R S ERE
{RINER » (HEHRGZRME - #2558 NODD HATE &M EmRT - HesyE IR
Fl| » ECMWEF {F 2452 FH B R 22 (5] £ 1Y AWS Open Data Sponsorship Program » {&4& /1
ARG o REFRERIRFEA - Nime e tInse e EimEE - AREEER T
WERET S EEERIVIS R E—RRHE -

B » B RO — A - $RBE R RET TR S A R
A+ BESTBERUR A 2 - R REATE R AP @R Y — » AR TT
TEBH I WL AR R GRIB2API 2 b » TS T 2 - R BT AN
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September 16-20, 2024: 6th NOAA Al Workshop on Leveraging Artificial Intelligence in

Environmental Sciences

E:NREEVE 49 H - https://www.noaa.gov/ai/events/6th-noaa-ai-workshop-2024

This year’s workshop focuses on fostering collaborative development within the

community around the theme of heat resilience.

We define “heat” broadly across different physical systems and its impacts on society

and ecosystems. Examples that are relevant to the workshop include but are not limited to:

® Applying Al to advance prediction and attribution of extreme heat events across

different domains of the earth systems (e.g., atmospheric and marine).

® Using Al techniques to quantify impacts of extreme heat events on human &
natural systems (e.g., community and ecosystem health, drought and food

security, wildfire, social equity).

® Leveraging Al tools to improve information services for heat resilience planning

for the community and ecosystems (e.g., urban planning, coral reef conservation).

® Prototyping Al applications to enhance environmental observing systems for heat

resilience (e.g., mission planning, observing network design, on-orbit computing).

This year’s NOAA Al Workshop will gather community members to discuss and explore
collaborations on leveraging Al that align with NOAA’s strategic priorities. Participants will
form community collaboration groups around selected use cases that can be sustained after
the workshop via online collaboration platforms. We invite all interested scientists, Al
practitioners, and application end users to join this community-driven collaboration

development event.

Given available resources, the in-person component of the workshop will take place at
up to three locations — College Park, MD, Boulder, CO, and Seattle, WA — simultaneously and

connected via the video meeting platform. The event is open to the public with a fully
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virtual participation option. Due to space limitations, priority for in-person participation will

be given to participants who can commit to fully participate in the planned activities.

6th NOAA Workshop on Leveraging Al in Environmental Sciences

E‘ Hub Session |E Plenary Session Thematic Session E Tutorial & Demo

SEPTEMBER 16 - MONDAY

8:00am - 8:30am R

9:00am - 10:00am R

10:30am - 11:30am R
12:00pm = 12:30pm R
2:00pm - 3:00pm R

Demo: Amazon Bedrock Haiku || Geospatial Chatbot Zoom
Speakers: Rayette Toles-Abdullah, Austin Park
Tutorial: Machine Learning for Fire Radiative Power Modeling Zoom

Speakers: Christina Kumier

Tutorial: Artificial Intelligence to Enhance Resilience: The use of ISeeChange crowdsourced data and Al to validate risk and prioritize action Zoom
Speakers: Julia Kumari Drapkin, Erik Weber

Demo: Leveraging Virtual Reality for Public Outreach and Education on Washington D.C.'s Urban Heat Islands Zoom
Speakers: Eric Hackathorn

Tutorial: Getting Started with Al Weather Prediction Zoom
Speakers: Jacob Radford

SEPTEMBER 17 - TUESDAY

7:30am - 9:00am H
P
PINNED
9:30am - 10:30am
P
PINNED
11:30am - 12:00pm
12:00pm - 1:30pm T
2:00pm - 3:30pm H
2:00pm - 3:30pm H

MD Hub Session — Use Case Discussion MD/DC Hub - Howard University Interdisciplinary Research Building (2201 Georgia Ave NW, Washington, DC 20059, USA)

Plenary — Emerging Technologies for Heat Resilience All Locations
Moderators: Eric A. Kihn, Rob Redmon, Douglas Rao
Jennifer Monica Young Michael C. Morgan, Thomas A. Oliver

Fireside Chat with FEMA All Locations
Moderators: Rob Redmen, Douglas Rac

Speakers: Michael C. Morgan, Derrick Hiebert

Modeling & Observation Capability for Heat Resilience All Locations
Moderators: Douglas Rao

Speakers: Ram Ramaswamy, William Collins, Jun Wang, Kim Martini, Jonathan Starfeldt, Deirdre Byrne

CO Hub Session - Use Case Discussion CO Hub - Rembrandt Yard (1301 Spruce St, Boulder, CO 80302, USA)

WA Hub Session - Use Case Discussion
WA Hub - eScience Institule (WRF Data Science Studio, UW Physics/Astronomy Tower, 6th Floor, Campus Box 351570, 3910 15th Ave NE, Sealtle, WA 98195, USA)

SEPTEMBER 18 - WEDNESDAY

7:30am - 9:00am H

PINNED
9:30am - 10:45am

12:00pm - 1:30pm T
2:00pm - 3:30pm H
2:00pm - 3:30pm H

MD Hub Session - Use Case Discussion MD/DC Hub - Howard University Interdisciplinary Research Building (2201 Georgia Ave NW, Washington, DC 20059, USA)

Plenary — Equitable Climate Services for Heat Resilience All Locations
Moderators: Sue Ellen Haupt
Speakers: Jainey K. Bavishi, Benjamin Zaitchik, Zachary Iscol

Tools & Information Services for Heat Resilience All Locations
Speakers: Amy Quarkume, Monica Bozeman, Dev Niyogi, David Farham, Eric Hackathorn

CO Hub Session - Use Case Discussion CO Hub - Rembrandt Yard (1301 Spruce St, Boulder, CO 80302, USA)

WA Hub Session - Use Case Discussion
WA Hub - eScience Institute (WRF Data Science Studio, UW Physics/Astronomy Tower, 6th Floor, Campus Box 351570, 3910 15th Ave NE, Seattle, WA 98195, USA)

SEPTEMBER 19 - THURSDAY

7:30am = 9:00am H

PINNED
9:30am - 10:45am

12:00pm - 1:30pm T

MD Hub Session - Use Case Discussion MD/DC Hub - Howard University Interdisciplinary Research Building (2201 Georgia Ave NW, Washington, DC 20059, USA)

Plenary — Building Al-Ready Workforce for Heat Resilience All Locations
Moderators: Terri Adams-Fuller

Speakers: Zachary Labe, Mariana Clare, Mana Molina, Maike Sonnewald, Steven Thur

Co-preduction of Knowledge and Technologies for Heat Resilience All Locations

Moderators: Erin Moreland, Stacie Koslovsky
Speakers: Nate Harold, Patrick Johnson, Amir Behzadan, Elisabeth Cohen, Lorena Reyes, Oriana Chegwidden, Sara Cassidy

2:00pm - 3:30pm H CO Hub Session - Use Case Discussion CO Hub - Rembrandt Yard (1301 Spruce St, Boulder, CO 80302, USA)
2:00pm - 3:30pm H WA Hub Session - Use Case Discussion
WA Hub - eScience Institute (WRF Data Science Studio, UW Physics/Astronomy Tower, 6th Floor, Campus Box 351570, 3910 15th Ave NE, Seattie, WA 98195, USA)
SEPTEMBER 20 - FRIDAY
8:00am - 8:45am R Demo: Climate Engine Zoom
Speakers: Steve Ansari
11:00am - 12:00pm R Tutorial: Scikit-Explain: A Python Toolkit for Explaining Traditional Machine Learning Models Zoom
Speakers: Montegomery Flora
12:30pm - 1:00pm R Demo: IBM Golden Retriever & GenAl Zoom

Speakers: Mohamed Ahmed
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