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[ ] NOAA’s NWS Strategic Plan 2011(°11~°20)

NOAA'S NATIONAL WEATHER SERVICE
NSTRATEGIC PLAN: Building o Weathor -Ready Nation

A

WIEATHER READY NATION

T Sy S
1 e 1t e ey et
= o+ e e e

www weather gov/camy/stratplan

Goal 1

e=glel oot s FHAE ¢ Uc FHAF T o HE ciuiefd S

Improve weather decision services for events that threaten lives and livelihoods

o FAHE FAY HF Mulx NS 8 B B84 I7F AR el

Goal 2 Deliver a broad suite of improved water forecasting services o support

managemsant of the nation's water supply

eVl Eu s BE Eol E UM WHE T TAE Mux N3

Goal 3 Enhance climate services to help communities, businesses, and governments

undersiand and adapt to climate-relaied risks

Goal 4

e ity EME Rt U0 JiHEE B
Improve sector-relevant information in support of economic productivity

e #H EEH NS MulA HEcR ziudst HRUE =Y

Goal 5 Enable integrated environmenial forecast services supporiing healthy communities

and ecosystems

=2 PAE fE VY HE 17 23 /X5 % 8E

Goal 6 Sustain a highly-skilled, professional workforce eguipped with the training, tools

and infrastructure to meet our mission

EAHMA Z3t T S A 744
(collaboration & (implementation) (performance evaluation)
partnership)

pNE=

D TERT|IEERR(2015), T|dl T LTS ST SET| HA Y AT

[(1¥ 2-5] NWS Strategic Plan 2011¢] 67 &3 2 531 U3k

_35_

O'Il%*’é'



O 7|47 HS} LS 2ASX|

or

S

it

8 FaFy

& 7|

ot

o (817d) NWS+=‘Weather-Ready Nation” BlH S-S A3 229 9 E A
WS T2 Strategic Plan 20115 %%

(5X) =R A, AoRs 5 =7F A FEE st @XM, = a8
Z1FHelY o 714 ARE AE

S oA, A, B, AAY A Telw FEARE AFsE Az g
1% ABs AdE AR, 219 2 A%AN AF B AR o
31 Ag =S Anl2 FEt BE

o (FRUS) MUT WAL AT o) BEE WAy, 2 W FAAG

g Ay o& A A

- vA D B3l FA FAAA 7 (collaboration&partnership), 438 & T
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[ ] Weather-Ready Nation Roadmap(’13)
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At= : NWS(2013), Weather-Ready Nation Roadmap

[(1¥ 2-6] Weather-Ready Nation H1Z €4S 913 NWS Action Plan
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o (M17) NWS7} F%I8= NWS Strategic Plan®] £33 24S 23] ‘Weater-Ready
Nation Roadmap’S +HE+
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2E3 A&sn B A4 vz A
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Fo2 7Ivte] Astrle WHE S 28
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[ ] NWS, ‘Weather Forecasting Improvement Act of 2014’
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<3 2-4> Weather Forecasting Improvement Act of 20142 o U|&
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o Ma &I, AlZ|MHE EHOIE o2 -HEE 57|

i 24 -
EHolz o= 8 =2 ot T A
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o of| AF Jtsst MK J|AMNE Het: MIE 2|5l
ZHEA|AE H 2 ZIRst BEMHOoIE M=% XH, 2H Fol A|AH
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[ ] Center for Satellite Applications and Research Strategic Plan(’13~’18)
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Phase 1: Organize Resources
+ Identify and cbiain the resources needed for mifigation
»  planning
+ Identify and erganize inferesied communify members and | HAZUS-MH RISK
technical experts ASSESSMENT BASIC STEPS

HAZUSMH is applied using the five steps
outlined in this How-To Guide:

Idenfify Hozards (Step 1)

Profile Hazards (Step 2}

= = Invenfory Assefs (Step 3}

i Esfimote Losses Step 4}

Phase 3: Develop a Mitigation Plan Consider Mifigation Opfions  (Step 5}
* Determine the community's mifigation priorities

 Identify opiions fo avoid or minimize undesired effects
* Develop o natural hazard mitigation plan and

implemeniation siralegy

Phase 2: Assess Risks
* Identify the characteristics and potential consequences of
nafural hazar
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Phase 4: Implement the Plan and Moniter Progress

* Apply the mitigation plan in the community

=P+ Implement high priority mitigation projects oufined inhe |
plan

» Monitor mitigation actions and update the plan accordingly
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Impact Based Warnings

] April 1, 2015
=] October 1, 2015
1 To Be Determined

Guam
VJ? o
] & 5 ico and Virgn |
Hatwail "Z-’\' APRL 20 . ;:
RE : 7|AHE(2016), JIARG] ABOIZE S BB AR T wolo] BEt 7|HetT

[C1¥ 2-34] "] NWS9] Fafelli HA A

o "= NOAAS] Yo mdd
- National Hurricane Center(NHC)®} Central Pacific Hurricane Center(CPHC)<]
G RERER=
NOAA NWSelA zkA] 71d® SLOSH sl o2 mdS T v=
324789 ctell Whall A Al B3, P-Surge RE-S Fal FEEH 3
dHRE AF

=
o
ol

_87_



a
)
N
4o
re
ot
fiml
olo
ro
O
Ral
or
N
)
11
o
>
ic
N
ot

- 77
v ¢ Hurr l'l ‘thew (2016) Adv: 44 P b b l
V /) Y ith tide) > S oot sy

EXPERTHENTAL Dath vaiid from ot 0B, 03 PM LS

XFE : NOAA ZH| O X|(http://slosh.nws.noaa.gov/psurge2.0/)

[28 2-35] "]= NOAAS] ZZ3Y of|x A]2El

- ZA 71E SLOSH(Sea, Lake and Overland Surges from Hurricanes) 31 & B

=2E)

)2 A 3209709 dAke] tiE VY d KM, P-Surge RIS E3) &
EE2 AYARE ATt YAT g

[ ]=

o Met Office®] F3Fdr

- 2 IR 7S BAHI 22 (NSWWS, National Severe Weather Warning
Service)ol Al FFARAFE EE3

T, A, w, AR T8 ) T 570 840 tiE I EE Y WE

2 X 51

o
I
M2, BE ool B $BAY PR TPT

i (@I ARORITA g8 -



M2 29l 2 BA

—

Warnings overview: United Kingdom
Issued on Thu 5 Dec

Thu 5 Dec

S el e

&

Use the small maps above 1o select the weather warnings over the next five days. Click on your chasen
region below for moene detalis of current warnings in force

Morth West England
Orkney & Shetland $ Horth East England

Highlands & Ellean Siar

East of England
Soiith West England

London & South East
England

Zyzke] Q4o ek e AR} Eeat MR YIFFEE AFstH, As|
Y= (HIM, Hazard Imact Model)S F3l FFAHAE7F HrlEo, 913,
FHoFA, 181 =& g E A4

Hazard x Vulnerability x Exposure

[1¥ 2-37] Hazard Impact Model Algorithm
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X} : The Climate Corporation(2014)

[1H 2-40] zh=ol thet @X I a2

O

BMS AEZFY A5E B LT /| guold oS FAF 43 3

AA 5 HZU2E N2E 4% 5 32

- B nFe] 444 74H 48 den gor AA Ao Hw
2 e A HolHE new 719y

- JoT ZHEZFOZE UHF 3097 oo 74 ARE vES 4% AHRE 2
ANZF F#R8 1 FE8to AAH HolE e AAANT= FY 53
A W& A= 5 4% 7171904 diZe] IoT HIolHE 83k Aoz y
Z Y Zo] IBMY ZFELoE ozl AZEo]o] BEE Ao T oAE

Cognitive Computing)Al 22E1Q1 Watsons &-83] oA A

~

BA ARl FTEA o BB usiae & 5 e Auls AF

Ak
- 93 - O-”""g



o2 7| S AT Hs B8 ASX 57 28 T2

olo

Weather Company”} E.--3F 5] = <
gate] 7|2l AT & gAY WS B4

- 1087ke) ZPdHolE 9 HHA duEEe B3 (GRS~ 10742

77}7<191 1A JFAF A&

Managing Business

" Driving Revenue
Risk with the Most

through the

Pinpointed Weather 7. M Most Advanced,
Warnings and Alerts A ——— Customized

= B Weather Intelligence

Lt Get to Work

A= : AccuWeather = H| O| X| (http://enterprisesolutions.accuweather.com)
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0 CLIMATE-ADAPT
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E L= European (limate Adaptation Platform ..
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Climate Change Adaptation in Europe

sz

XtZ : European Climate Adaotion Platform | O| X| (http://climate-adapt.eea.europa.euy)
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Geopotential Height Temperature
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I A: Baseline I8 B8: Typical Prediction Model [0 C: Deep Hybrid Model
[ RL] " - 0
l'ime Step Model RMNIS Error (in knots)

X Y Overall
6 hours Deep Hybrid Model | 2.29 | 1.33 1.81
Kapoor et al. 2014 | 3.94 | 2.16 3.05
NOAA 3.18 | 3.44 3.31
12 hours | Deep Hybrid Model | 4.44 | 2.59 | 3.56
Kapoor et al. 2014 | 5.03 | 3.93 4.48
NOAA 513 | 4.34 4.88
24 hours | Deep Hybrid Model | 6.57 | 3.82 5.19
Kapoor et al. 2014 | 8.93 | 5.24 7.08
NOAA 879 | 6.37 7.58

AtZ : A Deep Hybrid Model for Weather Forecasting, 2015

[ 2-47] v]= vlo] 242 EQ] Deep Hybrid Model Z3}QoF

o tE 607 S| #5290 BSARC AUVIeS A8kl 2443

Hhg, o], ASIAE, ol ek 2443k o) ol glef mT7) 3
FHNOAA)S] BPRART $53 H5g Y

S (=) AMIO|FZEATA



M2 =L-2 23

- (BM) AIE SH5AZ A HEolE PEL sjdstad AnAny’

AL EE, 2HFE FHEFS T3 VAR 31 7|t
sk&

AR dZ2eE AE vgo Ale #7] AR
9 E9 Ao d2hAdRo] AE 2 AE Bl or

PWE: SNS 24 wrjo] ME YL AAIO R EAF|o

SR CE 2IAYA B 2EAE PO wY Age] AN 7Y
PREE VI TE $)F S ol ojEeAelHel TR
cgol okl gL A, AauPe] £} A

*YEAEY: © MA 2|4 HiolE, °F 30001 Hel Y|4 HMET

€ofct Hicyol

= 1=

o ¥E FgHF o= Al2H /I USDA, Descartes Lab(’15))

B &ng|

7, ¥ Yot ADIEE of 4day ot37| 5t 2R M= 30 Ao HolH 24

[Le

- 71’4914 Landsar MODIS®] AR S HEFo =z EAsle FAlES]

g Aoesl dEste A2we AR

Descartes Labs= AW F2-9E= HFH

gFE A5

ftlo

A platform for geospatial science
State and County Level Forecasts

RO *
< e g a
3
L]
oe

A= : 0|= descartes labs & 5| O] X|(http:/www.desoarteslabx.com)

[1™ 2-48] V= =& 8T A5 Al=E JPEA2=E

- 107 -

Bg3tel 37

i

5134

9l

o
ol

=
==}
7

=
ts

N

1



AtZ : o|= Arable & 0|X|(http://www.arable.com)

[13 2-49] A=UHU &8 s2t= 3l 71dSA

=

o YHolE B A4S 8l w0 tX D8k (Monsanto) A

- An 2509049 ZAE=AY olH, 1,500 719 EUSHZ| o] EH,

]
of FZMAH Y < 7IEo= 3 57 & AIANA AT

7} o}
I0Ts} & EHEHE YR A"
% 3AlZH % B2} Y I}

o AT L7 E A B2 A F(IBM / 2017)

- ToTE o] 83k AAZE Y72 AqH] 2 AlF(IBM&Weather company)
vz g 7]gel] AHEg wEd I

Sl tolEl & A|&%(Wether AP,
Business Solution Division, The Weather Channel 5)S.Z4 S|AZA A =
o] Hu, X4 2L =2 AHd U3 FAFRE Xl NERE &9

T O
QARCE gste] $EARY G Y4H HAsho] Eg

i (AR [R A 108 -



M2 =L-2 23

=
O

MAXIMIZE FOOD
PRODUCTION, MINIMIZE Weather Data Weather Alerts for ER  MAPS  SEVERE  VIDEO & PHOTOS
ENVIRONMENTAL P
IMPACT, AND REDUCE it
OPERATING COSTS

Gain a competitive advantage with
accurate data, analyftics, and insight. ool

%

ACTIVITIES ~ HEALTH  TRAVEL

Seasonal and

Agriculture Business
Subseasonal

Solutions

Monstrous, 64-Foot Wave One of
Largest Ever Recorded

oj= AAIZE 27|02 AMH|A(hitp://business.weather.com/)
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At= : 2016 NOAA Chief scientist's Annual Report, http://www.betanews.net/article/642099
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Unhealthy for Sensitive Groups

AQ1 and Health Implications

“*WWe use the MNational Ambient Air Quality
Standards for Particle Pollution to calculate A
and attribute code color. The standards are as
followves

. D-50, "Good” - Air quality is

. satisfactory and poses little or no

health risk. Wentilating your home is
recommended.

51 100, “Moderate” -
ividuals should avoid
m:tvw as they may expe

respiratory symptoms

101-150. “Unhealthy for Sensitive
Groups” - General public. and
sensitive individuals in particular, are
at risk to experience irritation and

. AS - S0 South Korea

(] 2T 12:00 = Fespiratory Brobl
| - - @ 151-200. “Unhealthy” - Increased
e likelihvod of adverse effects and
Unheatty Tor Sensitive = e aggravation to the heart and lungs in
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The PING Project
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Amazon.com plans to ship you things before you even buy them. Using
predictive analytics, the online retaller will guesstimate your next purchase,

EX : SKEIGHMAT L, HHole 242 Juel & dED ALY
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71&d 71ASG7eS E83 237t 7] X (Hyperlocal weather forecast)
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HOW METEUM WORKS
Weather Research Global Yesterday's
nd F F
Fu:ru:llng Model e ;:Ic:r:! Tyupant

- Yesterday's
ﬂ actual weather
reports
Weather Data Mobile World Metecrological
Providers

Yandex. Weather uiers Organization

— -
Weather Ressarch Gilobal ¥
ardd Foreca Forecast .::d" 'l
Fotecasting Model System ==
; “
Refined hyperiocal
User's location weather forecast

A4 (2016), 7|40k 2AASX|S7]1E RnD 2= (2
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plus variations of
« initial conditions

COSMO-DE ICON Generation of Ensemble Members (" fodei onysics

Ensemble Chain

GME

COSMO-DE-EPS

Abb: Modellketten des DWD: links die operationellen genesteten 2.8km
Modellgebiete von GME, COSMO-EU und COSMO-DE, rechts das neu
entwickelte ICON basierend auf einem ikosaedrischen Gitter und einem

regional verfeinerten Gebiet (ber Europa.
GME, IFS, GFS, GSM BC-EPS

How to integrate probabilistic forecast information into the decision making
process?

What is possible?
Role of the developers (DWD / IWES)

’ wdel improvement according 10 user needs
+ COSMO-DE-EPS optimization and calibeation
+ integration of uncarainty infarmation into decision
making lools

+ ganaration of now weather and power forecast
produscts

What is needed?
Role of the mnd usors (TS0)
defintion of needs and requirements
integration of new forecast products in the
docision making process

adaptions of oparational processes
dalivery of py and wind data

COMMUNICATION
—

workshops | meetings.

Reguirements

* overall improvement of waather and power forecasts
+ reduce large forecast arrors especially In ahon range
- improved spatial and temporal accuracy (g, timing of. \
frontal passages)

+ developmen of new sirategies in ihe planning of the

notwork managemant

«

for of errors. fing on weather si
= forecas! for day-ahead and intra-gay trading Photovoltaic  Wind
- term congestions forecast * snow and icing on paneis + frontal passages
- fog and stratus clouds * turtaence
+ convection and subgrid + waka affects-
clouds - cing

Strategy

« development of new products with focus on wind and PV relevant

variables (e.g., 100 m wind)

+ probabilistic forecast products tailored (o the users” needs generation | verification
= decision support 100ls based on probabilistic forecasts

+ decision support fools taking into accoun the costs

= visualization tailored to the users’ needs

using /

Skizze der erforderlichen Kommunikationswege und Arbeitsablaufe zur Etablierung von Verfahren zur
Nutzung von Ensemblevorhersage-Systemen (EPS). Quelle: DWD

52 HAHE =238 ZH 0| X|(hitp:/projekt-eweline.defen/project.html)
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“Big Data Assimilation " Era
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Big Data Z Y Big Data

High-resolution simulation High-resolution obs
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China's self-made large drone CH-3 on the 11th China International Aviation & Aerospace Exhibition in Zhuhai, Guangdong
Province en Movember 2, 2016. /CFP Photo

AHE : CGTN &M 0| X|(https://news.cgtn.com/news/3d41544e31496a4d/share_p.html)
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=1DC Top Region Based on 5 Year CAGR (2015 - 2020)

114.9%

2
2

56.2%

54.5%

50.1%

34.3%
@ Japan @ Asia/Pacific (ex. Japan) ® Latin America LIsA
@ Western Europe Dthers

AtZ : IDC(2015), Worldwide Semiannual Cognitive Artificial Intelligence Systems Spending Guide
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a9 Az, ALBE, vro] Bolx MM Ao ®e
- AFA T TdE dFE S22 ICT7IEH 2EHEYLS g4t ofolyolE &3
FdEE NES vy o2 JAFXF Al A5 7]
<3 2-38> AMA AFAF TH A8 A &l A
(Ehel : wHOrekE])
At 20154 | 201644 | 20174 | 20184 | 201944 | 2020 ,CAG,R
(15~'20)
Z0 Me|A 38.7 71.3 137.8 273.4 549.8 | 1,109.4 95.6%
INESPS| 16.9 226 32.1 48.4 77.0 128.8 50.2%
=4 16.3 21.9 31.3 471 74.9 125.5 50.4%
2HIX 28 3.1 5.1 9.1 17.1 33.3 66.7 85.1%
Hole| AEZ|X] 0.6 1.1 2.1 4.2 8.4 16.9 95.8%
s 8.5 12.5 19.7 335 59.9 111.3 67.2%
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£ Xt 32.2 594 1151 228.9 461.1 931.4 96.0%
A H O] 1.5 2.4 4.2 7.8 15.1 29.6 81.2%
HE 2.9 3.9 54 8.0 12.5 20.8 48.3%
A z= 13.6 25.0 48.3 96.0 193.3 390.6 95.8%
ojcfof 22.5 35.2 60.4 110.8 211.8 4147 791%
o|m Xt 7.3 11.2 18.8 33.5 62.6 120.3 751%
22 gl JiA 13.9 255 49.2 97.6 196.3 396.5 95.6%
T 23.9 34.1 524 86.1 149.7 271.9 62.6%
A 201.9 331.2 5859 | 1,0924 | 2,105.7 | 4,1344 82.9%
XFZ : Tracktica, 2015
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2011 22 2013 2014 2015* 2018* 2017* 2018* 2019 2020 2021* 2022* 2023* 2024* 2025* 202&*
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o 2016 7HFEAVR)F FHHAAR)S L83kl AR 7]0VR, o]
2Bel e @2YZE, FAE GO 5 T s, mutd goz sl
AEe HATHOR WoE

- (@A, VR) 202113 140% 5,000 U2 20153 (4% 1,0091Y) tin] oF
358 7FeE A ASI CAGR(15~21) 802%S 712 Ao 2 oid

- (F743E4, AR) 202119 73X 4,000 9 E 201502%F 5,000 ) thH] °F 29
vl 7} A A3kl CAGR(15~21) 75.6%=S 7128 Ao 2 oA
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Bx : BrROIUNEY, KB YATL2(2017), 2017 I 100H ol 4 MY
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o 20149 71F 167998 FEE FAsPoH, APE ZH A 65%(107Y
=), AHul2g 23 AFo] 35%(609 )2 YEG
- 202097HA] 4Fd8 EE AL 4009 8,0005tEE, AR~ 2E AFS

194<>q 1,0009v2 e 22 A A3t ZH2F CAGR(14~20) 25.0%, 21.6%
7128 RO day

a0 0NN

2010 2014
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"o ERTER

£X : INSIGHTORS(http://www.insightors.com)
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375%
AN AF BIANAE FE2S 5
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(] IeTAFE 1 E ) £of
o 2016@ 71¥ =9 IoTAFEJAEHY) AlAL
doz A Hog i
- 71 Ao A W o gaAs g
govg FE3 HAAYL ZoF o
RHoz dAs
(chel: x=¢)
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-/= 2013 2016 2019 2022 (16~22)
loT 208 375 678 1,225 21.8
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2013
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el J|unelel RES 4T U oMo AIFFR 35
o MA ZIMAEY fE2e FES| EItstl gL, 53| otAlot HA<Q
Al ezt 23
- MAH ZIMAIEE 20094 127,600 20lAM 2015 190,980 &
o2 Rzs| MatsiRon, 20200lE 267,630% WX E7tE
7-|o§ o:||AL
LM 7|ARRE| AIEFS 15091 E(00)0l Al 233912 (20)2 ETf7} of
2siof, Aok +eEIlES ERA(OIUE chel 08dE)
25~40%=2 =435 JIKHGT 39.9%, Zz|o|Alol 30.1%, ==
25.4%)
ol JlFHsiol et mast AEE ofAlol Xl FAZA
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OfEHS AEA 2F 6.7% Z4A5H0{ 2014H0= 1,186 | =
ZALE
<743 AAFE &3>
(Etel @ o1
T& 20124 20134 2014 HAHASZE%)
7| A H A 67.4 77.9 44 .4 -18.8%
7| A 7| AR | 871.1 1,031.1 824.3 -2.7%
7| 7| ERZ| A 425.3 278.9 317.7 -13.6%
A 1,363.8 1,387.9 1,186.4 -6.7%
H| 7| A 299.4 204.0 432.0 20.1%
A 1,663.2 1,591.9 1,618.4 -1.4%
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- 22OolE WU AT J|AME|A T X0z oI5t 7|
SME|Age tjEA2 AGT °f 19% H(12~14)
- J|AMEH|Qle] = 222 ZEE0IE B3 U AR B Jts
TRHE Mo| W2 et d|7|Ab7|YPel J|ARE AlYo| HEHF 20%2
JIME 2o EE JisME Holn W 28EY So 8% Ut
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o o=
o 7|akEE|el £&2 BLEAMOIRRL, Selo] O 2 Eoz ISt
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2 104 HH]| 1440 $E7|H2 248, +=FH0| 448 MEe
- SHX|2H =W 7| atEH|2f sfie ofEMo=Z 2laf '10~'14A7F 7|4t
Atd

(SHel @ okl

T= 2010 | 2011 | 20124 | 20134 | 20144 |
TEY 1,891 2,500 | 14,536* 5,628 8,401 32,956
TEIIHE ) 5 7 6 4 12 34
78e &N 378 357 2,423 1,407 700 969
T 14,954 | 16,754 | 17,031 | 19,390 | 29,430 97,559
X -13,063 | -14,254 | -2,495 | -13,762 | -21,029 -64,603
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Azure Machine Learning and Data Journeys(2016)
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IBM Watson Analytics Presentation(2015)

IDC(2015), Worldwide Semiannual Cognitive Artificial Intelligence Systems
Spending Guide

MS(2015), A Deep Hybrid Model for Weather Forecasting

NCAR(2014-2019), Strategic Plan

NOAA(2016), 2016 NOAA Chief scientist’s Annual Report
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