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3 7 Sea State (Douglas Sea Scale)

MA 717871+
code R 38 93
= —
H 9
0 s ) 0m
Calm(Glassy)
3 EA) - -
1 Calm(rippled) 0-0.Im (0-0.33ft)
Fod (2 k) - -
2 Smooth(wavelets) 0.1-0.5m (0.33-1.6ft)
k719 - -
3 Slight 0.5-1.25m (1.6-4.1ft)
HE ] _ _
4 Moderate 1.25-2.5m (4.1-8.2ft)
Azl - -
5 Rough 2.5-4.0m (8.2-13.1ft)
o] <]
6 s A 40-6.0m (13.1-19.7ft)
Very rough
wo
7 High 6.0-9.0m (19.7-29.5ft)
S e i i
8 Very high 9.0-14.0m (29.5-45.91t)
o} o
9 Al >14.0m (45.9+ft)
Phenomenal

A4 ATEE A7 gZ4RE UM Wavewatch Zolo] 2g¥ FxdZwd A
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458N &0l m, mihd Trbeh FAIS Heola gtk (3 10, 11 =)

10 FREA e A=A, 2017)

(1: A1)
52 2012 2013 2014 2015 2016
A 3,924 4,490 3,279 4,437 4,574
s 947 1,628 1,130 1,185 1,182
TH 2,978 2,862 2,149 3,292 3,392
£ S A SR AR A A7) FE ek A, 2017)
: H4% FET(N2) AR Al A 7] T ()
™ g4 | dsm | usw | @A 59 | 7359
2012 914 368 546 10,598 1,771 8,827
2013 908 389 519 11,048 1,773 9,275
2014 393 392 501 11,305 1,914 9,391
2015 974 414 560 13,480 2,087 11,393
2016 1,014 458 556 13,708 2,259 11,449
AU W, AFAA TR BE EH A, 2U5TH, A, Fa2], 9
=A%, 9E 553 ST 152702 deer, o 3 %A 553t 660012 117

T2 43% = AA T i, =PI mEd, A Aqsgelg A2 20161 5
b or Fatdta B gon of T 90%°] ol&AEo] 548 WA 108 Apolel o
ST TR FAAS MFAA GA] 20179 467442 2013 M| of 39) St
g Ao veytth (29 11 =)
AEH| R0l S= 3] 9l E= 215 2016)-HF A (A= qHoig2 2o |
T00
e AL s o2 @ 50,000
500
o 2014 2015 2016
300 [SalAS AEe 27t Z0]]
= - -
0
HAl AZIARH  FE 427 fcME  RE [
a9 11 A2AE w53 % w59 #GEISMA, 2017)
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Al Aet  #F-Este] W AdAA] AFEHE 714AB2~E Windfinder,  Windy,
Windguru, Earth Nullschool, magicSeaWeed % Surf-Forecast &©] 02w o}gjol A=
Zkzre] Mu) 2o gk A A3E AA g

Windfinder(https://www.windfinder.com)+= GFS =9 7]¥to 2 13km A=A =7]9] 4

ARE AAst &F 4H(UTC 71 5h, 11h, 17h, 23h) dSFHEE ABikstw, 343
oS 3 109 dSAEE Agstt. wH A5 sHF 4M(UTC 7l 2h, 8h, 14h, 20h)
Tkm A} A7 2 BAEE ASAHEE Xﬂ%f&‘:}. n=re] 4§ 5km, ol HES - Tkm,
ol alghe] 49 Skm, Zhelol ALl A Skm A AV|2 A FHRE A
Fach(adg 12 #F=x)

'/ wind, waves and weather foﬂkilesur[e:s,"‘.‘ "
windsurfers, surfers and sailors | !

CLOSE X

LAT: 36.6508 LON: 125.9033

' + DIRECTION SPEED

P 266° (W) Akts

MAP LAYERS

| 22 Wind speed

an
S Particles

F sirtemperature
(g Precipitation / 3h

 MAP STYLE
Edges. Gradient
| FoREGAST MODEL

Forecast Superfarecast

SPOTS ON MAP

Spots visible v

- s ———— o — | Zoomin tofilter spots
Mon, 6/18 [ ] | &1 | &#
i OpenMapTil OpenStreetiap

18 12 Windfinder A H] 2




sl ECMWE EdlS 53 JSAHARE Algsts A3 228 Windys 109 o Ko
gk ECMWE 225 53 d5381E Fa5& Aedr (19 13 3x)

E B I LY fndyc:(}m -4 =79l

=M o[H

Ynaanbaarap YolBancan

1% 23

: HOnekHa-

“CaxanmHeK
14
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R 5 dis
= i3 ¥ P
o 2= olof.
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© YR YURYE 7Y
'_;;W = * P~ 1 & A
@09 i18-15:00 S
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Windguru (https://www.windguru.cz)©= A3 42 A2z AP Z7]= AEE
of €A 2w Mu|zolH Tt YRS olgstd HRE AEsiy A=k

GFSZ 7|wto g Agdy. 7|1m"ow 50km A 278 2=ARE Azt Qo
zh A 2 9km(etetel= 3km) AR A7) AFAHRE Aty fs) 2 Aol gt
= Bd e ARE st AFstz vk Windguru= NAM model, WRF model,

al
HRW model 5& vlg o= Ailsts 19 Res 82 A (18 14 Fx)

[Elicon13km ¢ wind Q Spots ™ Stations 4 Mo12.06hUTC P

> e

19 14 Windguru A H] 2



Earth Nullschool (https://earth.nullschoolnet)2 3A17F @92 7|4 =AHHE AAaksH
H, 95 o SR A9 SAZtet AAkettk GFS / NCEP / US National Weather
Service &S AR&3sto] dSFAHRE st AFEAFA Al AlFeta Qo Tl 7
WAVEWATCH III / NCEP / NWS RS ARgsto] oJFARE Yrkddet. (29 15 3

x)

P |

[ 36.44°N, 12597°F >
| 250°@9

i
il

L

o

Date | 2018 06 181 5! OO Local 2

Data | Wind @ Surface

Scale | 3 B
Source | GFS / NCEP / US National Weather Serv;ccﬁ

\ Control |
' Mode | Air
Height
Overlay | Wind
|

Projection |

19 15 Earth Nullschool A]#H] 2



Magicseaweed (https://magicseaweed.com)= 54 A (Spot)ol] thek A3z} 3
712 A1 E A &3t msw blended model / wavewatch / proteus global model 5
o = ndS =g AatE FAGSARE A FeH, 9o (Breaking wave height)
= A)-&3tl. Magicseaweed:= Al 3-E s AR 7 ASskA]o] thalk AL} HE

H
ﬁ‘*@ Weke AAske, @A AlTE= R SukEA], AT HolHE Aitkst

JEJU ISLAND SURF FORECAST SUN17JUN -SUN 24TJUN & & HELP

© IS THIS FORECAST ACCURATE?

MON TUE WED THU FRI SAT SUN
18/06 15/06 20/06 21/os 22/06 23/06 24{06

i UNLOCK

0.9-1.5m

0.9-1.3m
0.6-0.9m
T | lll
B BREAKING WAVE HEIGHT [M

SOUTHERN JAPAN CHART -

R

WIND

719 16 Magicseaweed A1H] 2
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surf-forecast (http://www.surf-forecast.com/breaks)= 574 FA(Spot)el| w3t 37t

= TAASAHEE BAZE R 7Y SR 2 AEeioh = A A

T FAa7F 4Bl HAATA AR S YEhl] f& 0 WA 1022 749 3 (Rating)

ARE ATt ot & Au2Eds 27 GISE 7IWeRE Ao d5341E
Pz

FAEA = o, FAA] Aats Aledn. (2" 17 Fx)

Y, B5 ANE EPS

m,°C ® Thursday 28 Friday 29 Saturday 30

ﬂ;‘:? _ 12pm 3Pm  6PM  9Pm | OAM  3AM GAM  9am 12pM 3PM  GPm 9PM | 0AM  3am  6AM  9Am 12pm  3PM
Rating | » | 2 A A A A A A A A A AL A AT A A A

(o max) | 80| 38C | 99| VAT | T K U VC ) UC U U VAT 80| Y | T 00 3¢
Wave

0000 déddédeéddibe

direction ssw | ssw | ssw | sSw | Ssw

7}
Period(s)
["]-

Wﬂ\.re

Graph 3
)1

Energyr EMQ-E--

wddd‘d‘@@‘@@‘@@éé
(km/h)
oW | SEW WSW | WSW | WSW | SW | SSW | SSW | SSwW | S SSE  SSE | SSE SSE | SSE | SSE
Wind . ——
State(z)
Tide :
eob low flow high ebb ebb low flow ebb low flow flow hagh sbb low flow hagh
State(=)
High Tide 11:52PM 11:304M 12:27AM 12:05PM
I height (m) 246 102 2.48 1.81
Low Tide 5:08FM B:04AM 5:42PM 8:30AM
! height (m) 0.28 0.8z 028 082

| Note: the fide dsis sbove iz for Jungmun Beach {Jefu islsnd] which iz 5 km awsy Surf properfies and timing are calculated for Kangjeong (Jejudo Iziznd). See defailed fide info

19 17 Surf-Forecast A H] 2~

o] $-4] vl (http://koast.net/foxrainsea/) = A YAS 7|wtoz 7|4, 3%
ol ARE vgor wrhel fyd fGrIEAR 2 24 AR & AFsta vk
of $-H] v E A = GIS 7wt ® AEE Ao e VA R/ZAGEE 3AE @9
2 A 1247HA4 9 dF ARE AEsta Atk 7B ERE @M, 72

& HANFS, B, i, $77) Sol Az
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m AHA Hm

¥ 12 i Rz Auj s g v
A H] 2 WindFinder Windy Windguru o5
e A
TH/ETE o) 0 0 0
st H () o) 0 0 0
AR X 0 0 0
7zl o) 0] 0] 0
7] ¢ 0 0 0 0
S X 0 X 0
b %A X 0 0 0
a} & X 0 0 0
3= 7] X O O 0]
A A X @) X X
= X X X 0
4 X X X 0
Y X 0 X X
Rl X 0 X X
COoOs = X 0 X X
S02F = X 0 X X
2LE X 0 X X
2 &Model GFS GFS GFS \E\J]%
(ZolA o} 715 ECMWF WRF (5% ROMS
. . UM:1.5/12/17km
FRAGE | GO e | wheom | WOV VESUm
6h(UM)
7§ A1 F7] 6417t 6% 6% 12h(WW)
24h(ROMS)
oS 2g 3412t 3413t 3413t 37t
o] =77t 10 10 10 129
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3. IS Y71 SFAE AN e F £4

7h vl =

v Y 7] H(NOAA: National Ocean and Atmospheric Administration)2]
NWS(National Weather Service)= 20131d Weather-Ready Nation Roadmap 2.0°14 <3
F7INE oJAMAA A PAB S EEFEA oo g FXHEFS AT FR P =

33 AAE AWt Al HE /g AF Arls AN (Goal DE EEH

oqatAAG A Mul=7F 23E o] Ak (£ 14 FF)

s

%3947

[}

=

5

¥ 14 NWS Fd A 5 F (Weather-Ready Nation Roadmap)
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Goal 1 | Improve weather decision services for events that threaten lives and
livelihoods)

27 A B E Q97 Y8 MAE SR o R A AS A

Goal 2 | (Deliver a broad suite of improved water forecasting services to support
management of the Nation's water supply)

A9 Aal, 9 2 AR JF B A9 oldstn AeauE B
7% Aujz ZFst

Goal 3 (Enhance climate services to help communities, businesses, and
governments understanded adapt to climate-related risks)
Goal 4 | 244 ARAS Ad) w8 @ 4ng AN

(Improve sector-relevant information in support of economic productivity)
A7 A 2 AuAE At 3 A dF An 2~ &3t

Goal 5 | (Enable integrated environmental forecast services supporting healthy
communities andecosystems)

S gAY 9d 24, B 9 dmat 250l wke Sdd A%
e g §

(Sustain a highly skilled, professional workforce equipped with the
training, tools, and infrastructure to meet our mission)

Goal 6

NWSE 2E9e o 713830 ua 43 a3 s At du, A
(IDSS, Impact-based Decision Support Services)E &3l
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v S 7IH L v Ao thate] GHF 93 (Severe Weather Warning), T
$1¥ (Hydrology Hazard), 34 9 & (Fire Hazards), 3t3 €& (Winter Hazard), 7}& <
3] (Non-Precipitation Hazard), 3¢t ¢ 3 (Coastal Hazard) ¥ vt} 93 (Marine Hazard)
of digt 9138 A B (Hazard Information) ¢ AFHEE AFstar Jom, = AFA A
dRE A7|dR AR
gt el g

==

3
9} *434 s vYs —‘?4 _]°ﬂ AlgdtewA deart 2FS EUFE
AR FFE A F JeF EoFa o, ARRAR dow T fldoR
FE dASESE drh d7] odBEARE NOAA nowCOAST9 NOAA National
Weather Service®] National Digital Forecast Database®] <3 A& ¥t} (3 20 =)

19 20 NOAA Weather & Hazard Data Viewer

s ok 71 A 2] PTWC(Pacific Tsunami Warning Center):= ¥tk A x99 1A 30Y
o Y Sd AN U IANE GIS ¥ =2 P2 ATt o, 49
ToE 918 AR wet A s R oo WE PF IS AMFoEHN, HAH

A ARAVNEZARE ATt vk (29 21 Fx)

f

@ No Current Warning, Watch, or Advisory in Effect

low Click here ta read the latest tsunami message.

Dangerous coastal

Move to high
ground or inland

Warning flooding & powerful
currents possible

(Past 30 days)

Strong currents & waves Stay out of water,
Advisory dangerous to those in/ away from beaches
very near water possible & waterways

Stay tuned for
Distant tsunami possible information

Be preparedto act

No threat or very distant
event & threat not Relax
determined

Information
Statement

Image last created on Tue, 10 Jul 2018 01:52.20 UTC.

19 21 NOAA Tsunami warning System



A el i E JRE DAl wep FEekd, da, o, aw, dRdg A
2 7eHd, 4 dAs A AVRIE)E 7idter AAddn. (29 22 Fx)
- dail(warning) SA= A3 e Wyt A sjdo] FAEH, et Mol =

SEE
- P (Watch) 1% @ 2olA ool WS Az, v e A B guo] 7
2 71golx, adel tAT EHE dof i,
_]

- AX A (Information Statement) THA= W FHolA x| Z/a]Lo] WA o} #x/
o

IR EEUS
o= Cymsjof

=t
O

£0) A 0] L}
sjeizt =20
X EofRorg:

a9 22 A sl 9

oot

Foln 919 wEY s

ArrE = Sl AR WAAE A AAY AR " e A5 E 7o R s,
DART (Deep-ocean Assessment and Reporting of Tsunami systems)E E3l 3L
Z719A], 54 2 AN BaE Aeeta, A afdel ofg afA o] o Wi 5o b

=
EE A dF mde] dHFonA Y Au WANT YAsn, AelA A%

RS



o
o3
=
N
o,
o
2
igo)
a
2
—+
=

as
@

=3
9

j
9)

=]

O
o)

=

+
@

.
=)
H
=
12
o

Tormentas 2-LEVE
(sin categoria) (LEVE) (ELEV)
Se esperan Posibles Posibles
tormentas no tormentas | tormentas
severas* severas aisladas|
Amenaza de o
rayosfinundaciones [:‘Zﬁ:ae:‘uer::;"l
pueden existir b ) g
en fodas las poglb ememg o
T intensa aislada

Todas las

National Weather Service @

WWW.SpC.noaa.gov »

[l citiesrTowns () cWas [ Interstates [ Counties [| ARTCC

FEMA Reg

SPC DAY | CATEGORICAL GUTLODK
185UED: 19462 071092018
VALID: 09/2000Z-10/12002

Cotegorical Outlook Legend
L ST = 1:MRGL
NOA&NWS Storm Frediction Certer, Norman, Okiahoma

3iENH e 4 w0

[Probability of Gamaging thunderstorm winds or wind gusts of 50 Knots or higher within 25 miles o7 a point
[Hatched Area: 10% o greater probabilty of wind qusts 85 knots or greater within 25 miles of a point (More Info)

Ageha ok w, g A A ol A
Ao WESE EF YR 9 o mE
g5 oA A9 AR ATsa Ao

B, A

A

A ARE I

(19 24 #=x)
o H A (WFO:Weather Forecast Office)< olX A< ] sl|Ho| sl &)

FA Ao o] vt G, oljbE 919 AE, dloly F4, Aol S AEE

atar 9low, Mgt sl thek f1E AR S FAAETE F7hE o ol

National Weather Service
Wakefield
RIP CURRENT RISK for 7/3/2018
-{ Valid as of 346 PMEDT EXPERIMENTAL

Description

Details

Life threatening rip currents often occur in the vicinity of  Select a shaded area on the map to view details

inlets, groins, jetties, and piers. Always supervise those

Low who cannot swim and remember to heed the advice of
the local beach patrol and flag warning systems
Swim near a lifequard. Remember to heed the advice of
the local beach patrol and flag warning systems
Moderate

The surf is dangerous for il levels of swimmers
Remember to heed the advice of the local beach patrol
and flag waming systems.

a4

Beach forecast for Mantaloking

Tonight Tuesday Tuesday Wednesday ~ Wednesday Thursday Thursday
Night Night Night
Clear Sunny Chance T-storms ~Slight Chance T- Partly Mostly Partly
storms. Cloudy Sunny Cloudy
Lo66°F Hig4oF Lo70°F HIT9F Lo68°F HIT8F Lo68°F

Tonight: Clear, with a low around 66. West wind 10 to 13 mph

Rip Risk / Moderate

Swim near a lifeguard. Remember to heed the
advice of the local beach patrol and flag
warning systems.

Very high risk of harm from unprotected
sun exposure.

Take extra precautions. Unprotected skin will
be damaged and can bum quickly. Minimize
sun exposure between 10 a.m_and 4 p.m.
Otherwise, seek shade, cover up, wear a hat
and sunglasses, and use sunscreen.

Tuesday: Sunny, with a high near 84. South wind 7 to 10 mph
Tuesday Night: A chance of showers and thunderstorms, mainly between
11pm and 2am. Partly cloudy, with a low around 70. South wind 8 to 15 m
Chance of precipitation is 30%. New rainfall amounts of less than a tenth of an
inch, except higher amounts possible in thunderstorms.

Wednesday: A slight chance of showers and thunderstorms. Mostly sunny,
with a high near 79. Northeast wind around 10 mph. Chance of precipitation is
20%

Wednesday Night: Partly cloudy, with a low around 63. Northeast wind 7 to 11
mph

Thursday: Mostly sunny, with a high near 78

Thursday Night: Partly cloudy, with a low around 68

Point Forecast: Mantoloking NJ
40,05 -74.06 (Elev. 3 f) Water Temperature
Visit your local NWS office at hitps.//www . weather. gov/phi

73 degrees.

24 NOAA beach forecast service
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Gold Coast Waters Forecast

View the current warnings for Queensland

Forecast ssued at 306 pm EST on Thursday 30 May 2013

Weather Situation
A cold front will move across southem parts today, with strong southerly winds along the southeast coast. A
strong high pressures system over southerm NSW will move eastwards into the Tasman Sea on Friday.

Faorecast for Thursday until midnight
Sirong wind warming for Thursday for Gold Coast

Winds Southerty 25 to 30 knots.
Seas 2510 3 metres
Swell South to southeaslery 4 metres.
Weather Isclated thunderstorms with possible hail
Friday 31 May
Strong wind warning for Friday for GokdCoast
Winds South o southeastery 2510 30 knols decreasing to 15 1o 25 knols before dawn
Seas 1.5to0 2.5 mefres, decreasing balow 1.5 metres during the morning
Swell Southerly 3 1o 4 metres, decreasing to 3 metres around dawn
Saturday 1 June
Winds South o southeastery 10 to 15 knols tending east to southeasterly in the late evening
Seas Upto 1 metre.

Swell  Southerty 2.5 10 3 metres, tending southwesterly 2 matres during the moming

o~
(

a9 30 AF AP Adare] A 1 (&5 718A)

IBureas of Meteoralagy lnsued at 20 Mow 5:4 1 prm AEDT

CAr{ ELLATION OF SEVERE o Wl
THURDERS TORM WARHING -

a9 31 A A" Aae] dA 2 (25 718A)
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B SVR (Support Vector Regression)
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B Expectation Maximization Clustering
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B MLP (Multilayer Perceptron)
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B Autoencoder
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B CNN (Convolutional Neural Network)

)
RK

o

%

O o]FojA 7] Wil &

%
A oelto]

o thit

ok

)

el
K

= 2470 Atk CNNej o

A BgEst v A

=
=

CEPS TR

3;:]1-

shibel WA=

=
=

A

-

o] A]
1

5

CNNe 7]E9] 3

(convolution

=

o

1%% “A”X‘I_'OJ _‘_']?:_

A

!
ToR

o

XA

o
1=

W22 Z(subsampling layer) 2.2 FA o] it} o}

H Al
el

layer)¥ A
A} o] H| A]

=

CNN9| x5 Ko

s

Al
2

=
=

S4:1. maps 16@5x5

C3:1. maps 16@10x10

C1: feature maps

6@28x28

INPUT
3232

OUTPUT

10

F6: layer
B4

C5: layer
120

|
‘ Gaussian connections
Full connection

FdlcnnAac(ion

Convolutions  Subsampling

Convolutions

Subsampling

a9 75 CNN9 =

KeX
=

(feature map)

%

]

B

Aol 7h ol W

1=

Z

bt )

)

}o

ge o

(o)
H

iz

=]
-

Hgslo] AA oA &

DR

¥ tH(weight sharing). ©] &

Mo

t}. A B A Z ¥ (subsampling) & R

N

o

wr
M

ok

¢

ol

-

—_
ﬁo

g
T B

T oo
X

Iz el

ﬁo

(max pooling) A4FAFL

2 (distortion)°l]

o] o] %(shift)=} ¢

=
549

e}

- 110 —



Inputs

(S)

\mwo

!

A

(O3 M=

e

w-
gl

el

A

o~
TH

ol
_z_o

B

TH

Mr
)

o
_z_o

w-
i

el

g 3.

AAHAHCHE

Ey_]__

I

ol

-

T—
I

i)

)

R

_z_o

—_
fite)

sok & e}

= >~
sy

o2 oA

37§ el

-
1

A

il

I

Aol

A7t A2 olFahi

=]
=

oj i) A of] A

Locally connected layer Convolution layer

Fully connected layer

Shared weights |

[ All different weights

;_All_different weights

111



B RNN (Recurrent Neural Network)
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&3 (Ceilometer) = t7] AAFS e UL FAT 5 Yo} gy TE
0|2 Z4eltv A§HM, #reFH(Radiosonde) t71e L%, V4 FE, 0F

LI Augaturgh beckacetier denaty on 18.02.2007 i 107w o

§ 5868

Height in m. 240 m mean. calc vty 60 m - 2000 m

-
LA o

) S —— P

0000 0800 0900 1200 1500 1A MO0 0000 0300 0600 0800 1200 1500 W00 00 0000
Tirmse o0 16,02 2007 1800 » mawn. MIB 200. MG -0.08 Time on 16,02 2007, 1800  meen. MB 150, MO 083

a9 98 A9t #= A} o A(Schifer et al, et al. 2007)

Time Ta | Td | RH Wd Wd YVis | WX Clouds Sea L
Dir Spd Pr

UTC f f % mph mile mh
15 Apr 2055 | 69 3 3 WHW 9 1 SCT20 0126
15 Apr 1955 | 6 5 3 HW 7 1 SCT20 0129
15 Apr 1855 | ¢ 3 [: w 3 1 SCT20 014.1
15 Apr 1755 | 6 3. 61 W 10 10 SCT20! 10144
15 Apr 1635 | 6 3. 59 | SW 5 1 SCT20! 10140
15Apr1625 | 63 | 52 | 67 |CALM 1 SCTOL
15 Apr 1555 | 358 52 g1 WHW 3 7 BENDI0 10138
15 Apr 1553 | 57 54 88 |CALM 70 FG | BENDID
15 Apr 1455 | 55 5. 9 HHNE 5 02 FG ovCon2 1014
15 Apr 1355 | 35 3. HNE 3 o2 FG VVDo2 1014
15 Apr 1255 | 55 3. 3 CALM 025 | FG | vvool 014
15 Apr 1155 | 33 3 3 H 3 02s FG Vvool 014.1
15 Apr 1035 | 33 3 2 CALM 025 FG Vvool 0144
15 Apr 0955 | 52 4 2 NW 5 7.0 FEWU10 10146
15 Apr 0855 | 53 4 83 | WNW 5 20 CLR 10150

c T i (K} Fistatiwwn Hhanafity (%) Lt (o3
;€ e = o S Sy
i
- - -

H
\

£ - - T-.
ib -] B
§2, £ 2 _J
2 1

i 1 ‘ 1 Fos
s = - Monsoon .. l
¥ moisture |
9 ]
F o o,

"m0 =0 e = e m 4w m wo  um o om . ew
Aadomaotor profilos. st Los Angoles. 127 23%0p11

29 100 P enE sl bl X 2 o)A
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e Fo §80 dolut & A7 Ul 3 49 BES A&dow 24 @ 4 9
g gulolth S S thd A7) ol FolH or((Kollias et al, et al.

of wkget= vy AFUA] #5d = AeE doly THE

[

2

a9 101 =79 #eldef bl ©X A3} o A](Hamazu et al, et al. 2003)

g71E 2Ae7] f18 "2~ do]AE A8l LIDAR(Light Detection and Ranging)

= AEAR I AAE A% & AHE olUAW AFE Aol NE AAGE
4 9lth. LIDARE §%¢F vltle] 11 3N E % £ oF Z2WE 43S
24 d Eek AMEEY g e LIDARE SH7E & W B v fle
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oA st e dF AA T e 2ASEE H Eu adbHelw i b |
‘Q_ ]

Mo

fol
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71¥F 7] (Rule Based Technique: Burrows and Toth, 2011;

Toth et al, et al. 2011; Zhou and Du, 2010), &7 =% (Statistical Method: Claxton,
2008; Miao et al, et al. 2012), %] o5 @ (Numerical Forecast Model: Bott et al
1990, Bott & Trautmann, 2002, Clark et al, et al. 2008, Gultepe & Milbrandt, 2010,
Muller, Masbou & Bott, 2010, Muller, Schmutz, Parlow, 2007, Shi et al, et al. 2012),

15 o= 7]
=3ty A3 o M (Integrated Nowcasting Method: Golding, 1993, 1998; Haiden, Kann,

and Pistotnik, 2014; Wright and Thomas, 1998)& & <=

BT M WX kT R OB o T B OB T W
T =N . ; — %o o0 o %O 7
S B o oo ATO_E%Q_OQOMM RrERTwH
A = T N o s T oE R w A
o W g P I S -
T NP o < T ~ o x B 4o e
I - S - SRC BN SR - A I
—_— — ™ ~ s <= W mo —
K X = o . Woo Mo ! o o Mo om )
T ) o T ™ g T
& ;01_ ~o o vl ,W;L O_E il HT_ OC \.m_l 0 1 ﬂvx_ o,L ‘m_ﬂ OC ﬂ
orodo X0 — N et L2 i o T o T AR
oow B o M=y P E P p oy TN o
—_ H oz -~ S = o T oo ~
S BRI e T POy 2R g
moe T MW T e TR TR o oR
o > o B o, TR = EI o
TOE N o o %0 T oy o 2 b T W
20 — g XO ‘.:L o ‘.:L ,Ul )A,._ OT dl 2 HE o ~o — ﬂ —
O SR R B T oy o2 M AR
P R o I o Lo b . o ™ % T "
Py y ¢TI T FOTEBLE AT gy T
maﬂﬂﬂav T W g H T oy 0 E%zﬂ%
doap BT o F o wl § o M oo x =
W = o T s ] o] N4 B iy
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Sl
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o
o
jutn)
o
e
i
r
—
B

d, 3 T RES AMEFoRA dE HAFES G

A, st o
71 @77F JfgEa Qv

SR R S A3E AAdste 2AEH AT o9 ddEs 28T FEES
YRE FH @] AHa e B T suolt 53] fEEH dEe 271/
23, 294 Zesh 2l 2 9 2Tl o7 e3EAAds vEd ¢ Qo] H 9
EEY dEE T N dF ATt Frkskal v

o] At dBE fste] dA F/ e AAT I vdd A= F3 el
F-th71Sel R ol E =wolal, th7]-a < A R A/, S g-th] DA

A YEivd e dRE AgE EARe] 9% JdF ER(DNS: Direct  Numerical
Simulation; LES: Large-eddy simulation)®] 7RA/78et 2 A2 5(d3, 44)S o] &
st 2553t 7Y A8 T2 A&ste] drY AIEE AA FFT F Aok o] W

ST (3 28 Fx)

dad FodTFHE
o HaFA P g, AN FH R WEE welslor 3 73
o Qe WE, $4 TE, olEW By gy £A}

20004 e Great Banks9 s|%# & 2937 Yo 2319 =4

A
o] Al | e S dF9 AHFE FE 27V A, FE £V FUE, A¢ &A9 FE
T
. I

o SRE BaEA BN ATaer e B

© SN B RSk L

o oF mde] F o
Fst A8

2000

2005° | . jxq was sga waw 93
S oZel glol Sl GA-fAEA AAUE, oA 4EAE Avel o

olsfe] HaA AA
o XA EEHSH RdHd 24
. ¢ COAMPS (coupled/uncoupled)® 2 (Hodur, 1997; Hodur et al, et al. 2002) ¥} #] ¥
2010 ok = A]2~€ (ROMS; Shchepetkin & McWilliams, 2004) & AR

2005

o oMo Bty FE o W el 2AL

o AFRTTE HE MF T vA= IdF AT

o 1xY-3x9Y T Rdo] 3x9Y EEvke AlgstE AR HImUt =S

2010 * UK. Met. Office®] 3% @4 ol®H Rel(one-way coupled system)Al-&, 12+¢

o] 34 2dS 329 WRF 293 23 (coupled)

e ECMWF ERA-Interim reanalysis (Dee et al, et al. 2011), 94 A5& 44
3%+ non-hydrostatic =2 2§ &

o

1. Taylor(1917), Barker(1977), Ballard et al.(1991)

2. Koracin et al.(2001), Teixeira and Miranda(2001), Korac'in, Businger, et al. (2005),
Thompson et al.(2005)

3. Gultepe and Milbrandt(2007), Rasmussen(2007), Heo and Ha(2010)

4. Kim and Yum(2010,2012), Huang, Liu, et al.(2011), Tang(2012), Li et al.(2012),
Bartok et al.(2012), Van Schalkwyk and Dyson(2013), Bari et al.(2015)

F 28 S d= Vel 2E A
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%, N A AL, Fog fraction ol%
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=
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AT Ol 2 A
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In(0.02)
5@7?7' + 5(RH,m)

V1S

U

1=

53} Qb 7tel
2010355 2012 7bA] Ao BA| 2| S SALY

old A= A= 11670 A

T

v A

o)

B
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il
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fite)

ﬁo
B

]

[e)

jas

Hot7h 2132 3km x 3km 4 AF2]

I

Far ok

°

SF&
=

-
X

e e

°

U1 4 (nudging)

=

=

=3
a

lkm x

il

B

3}l cloud water, cloud ice, rain,

=
REE A8

TH
)

Nlo

%

lkm ZAAE 3 x 308

SNOW

4 ohelsh 2t

N

<

fvze)

o A

<]

U

1=

3} 7R 7Fol

In(0.02)
5(:10'11 dwater + 5(:10'11 dwater + 5(:10'11 dice + 57'@7?71, + 55710“1

o714, BE A% 75 (extinction coefficient)©] t}.

7§71l

oF77Fel |l ~+= NOAA/NCEP9

V1S

fite)
olo

N

el
Nm

A

/1\1,

g

A] %

7))

R L
A BRI} oA o B e o

,_—ll.

=

=

o] FEE# M5 (cloud water, cloud ice, rain)
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AR Q) AE ik el By Age Folsh EAGGO AT BAAAG FA
of dZshe] Akl A4S AL mjFH elelzh gl Ao HrhHY

In(0.02)
5(:10'11 dwater + 5(:10'11 dice + Bra.in

V1§ =—

AF7teldd 2 A Gon BAxF e AGA/FE BFARE o8 d=r 11371 A4
4 L AREARE AR Tlold 2o
AN Soll e &2 5 Ur) Jtold o] A &3 g5
Zu 22 Random Forest W o= A Algl/9ut dr7told o] A gata gt}
AF7told 2] o F7ke 487 H(1km " RF, 1 ~ 4km, 4 ~ 10km, 10km ©°]’$)o2 1}
]

T B%E VIleom WAGES AFd (& 29, 19 103 #x)

T3 | AEA7]

78 AZA 2 g | R azna
Agdan 18 03, 09 | +87A17F
=4 | ?é;ﬁ;?n km g5 01 | @)
UME 2
ZAqn | 8 03, 00 | +36/17
=4 | ?é;ﬁ;?n Lokm 5 o1 anzaa)

« A AAE (5%, AT +87 417k
UMAS SAAZFIE= | v g 55 1) 1m0 2L gy
RFOG 1km
o3 +48A] 3t
(AFAE | g g (574 09,21 | izigea)
Ageg | 2N | = 943 5 29 87 =)
N 7Fe)l A 2~ LFOG o ANA-FNEIEE
 AAESBRE U6 AR) | e | 03,00 | #2447
(GiA A2 A7 15 01 | (araes)
BTN 5171 %) ’

. A o B 19 03, 09 | +73A1%t
TEE | Tl 1521 | 3M73HE)
A7) Rk pe ARG TH)

Mrelg x| FTAAR 03, 09 | +36417F
I7rel my bokm 5 o1 | angea)
o AT ANARTAEE +48A| 1t

AR sto]d A 09, 21

(11378 A #)

E 29 7147 A Am A Rd 3 AT s
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a) SEWUYE(XHoE 2 H) (b) MEMY=FHo 22 (c) fog fraction(X|H 22 T)

FIOUAS WAC WFEB GG | Mo erte Bt hessedty Chan

A R L
e vt i o (AN vy b e i BAMNGaY e e WA
| L - i i | =
" .: - ':‘ | :
- - 1=
| i -
L] & . Il | :
. Loty - i-
- L - N - L] ) o
% IE IE
1| L e . | B g i =
| ! L w4 |
e TR e T
() AIBALYE(ITHEZR) if) fog fraction(= X| 0 2 25)
IO a i N ] i y 55
[ PDS Goingn | ARG | e 5 s "
Aesbthedyil e s o TS l_,.” @ " : ) L
T T =Ty amr Sl = - » -
2 e e B e : : :
. tz...: i" - I e ";l '.-LI- ; " L
Y i | ¥ =iy o an
Ll (i | I w7 P ] e ]
Al _i!;L-_ ._..-"'_"._l.. L A i - ™ H
e . wy ! et B s £
. -% e 1k 2 ::9 :_‘_- -= -\.’. l a5
¥ l_E.:- B - "'}. P "I'_t b 1
ol { - ‘Ilf' E-il ‘F" wh ::
—— _1_. —--.i ## a8 i
L o b - "
B (P RN P : ;
il | e el o o (R "
J:.r' T, A w}ﬁ} A 1 P r - r e .
el Y s T i o = DU ATt !
T TR ST 1 P o TR R

2% 103 Aol B E A} gA R AT qFAE oA

v AR ZIRE e oS 2l

T HAFEALQR0INANA = S AFS $ste] Held(Deep learning) 7]WHo
DNN(Deep Neural Network) 7]# ¥ RNN(Recurrent Neural Network) 7]¥H-& %83k
MEate] A1E A8 B HAsE A Foll Atk

e HTo BE AT He mdz

o
i)
flo d
=
-
K
=)
2
-

B5E @

T2, 1 odd AFE vlalFR sta, e dF/HE sl EdeA e st BE

el 7)1FEe 7H7F AJAHe] 0 ~ 500 mE FL FF 2, 183 500 ~ 1000 mE HE
o 7= AA gk

Ol FAl Ay gl , 71, FARSE, T,
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mElZ 3% o= A3 DNN Zdlo] RNN 2dluth o3 Hoert =
Aol olZ e R 80%, AF 60% (LEIAF 70 ~ 80%, L 20 ~40%)

ARk Hl s 90%, s 30% olsh(E.EE Y 70 ~ 80%, AT 20 ~ 40%)°] L
=

AA 5 e FES A% AFE I Tl vk (2™ 104 Fx)

12
1
0.8 -
m3A|ZH m3A|Z
Suitn 06 -
sAlIE HEAIZE
=12A12t 04 1 u12A|7H
0.2 -
0 1
Hs§ 2 HE st ClE 2
m3AI2 m3A|Z¢
mGA|Z mgA| Tk
=12A|7¢ 14|24
1

2852 zeus
2% 104 JAEFAEHEDNN) a5 o5 A (3

e FxAF, 2017)

v AAAEY

Ty AL Q20172 dEAEEE oty JAAAAVIH(CART)S &3 5
= 71N HES v v QA EAAEY = JAAAATH S REstee] A gAte] e
s B Il Ao m ERsAY d5ste FAUHeR A7 24 B4 s 4
Al olsieta A = Atk ARl At

JAEAAHEZE o] &3 35 o5 CART(Classification and Regression Tree) 4]

2ol Y EAARE h%ﬂ%iu} 2012 ~ 2016W1%= x}i% sl Abgat
20179 % Ag= HaE ARl s RREES FU v )
e

s A gk AAE F T ARG, TAH A

4

A
y O
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Fo] 54.1%, H AT A =
B} st 492 uese] EHUYE @453 CART 248 £33 227 98S
=
“

ANE AT (2

o,
il
uv)
L)
et
o,
=~
1
o)
X
fr
Y
o,
i
[z
o,
et
o
4
2
N

FAH) & 07277
= 113U

sanpls = BEI1E
ik = [42746,107, 3RIT0.681]
b = None-Seafog

a9 105 T AAE ol &7 ERY R (S He A, 2017)

B =9 dF 7le EF

durx oz <ot/ o= LWC(Liquid Water Content), Nd(Droplet number
concentration), Z(Radar reflectivity factor)®] =2 7|Wt o =& o] &3t o= o
o 7]17%7 ] UM(Met Office Unified Model) @ v = 3l o 7] % ¢] NAM(North America

Mesoscale Model)e] Attt GAE dF 7|eS X4 =9 Ed44S vF7] 93

e

FA 3 For JietE o) ko (Toth & Kalnay, 1993), # o+ 7] d= A5 o] &3}
A AR 7IHE A&t AR dBEE F3% A3 oS Aol AA FHES Hag
vl $1THClaxton, 2008). ¥ Aol #ololA 1 ek faE By bsf 6= Ao
7] o F 2l de] digk "AAQA W& Bohe ti7] «F 2 AdE o] &3 T
S 7le T @7 S8 FUIASRE Ve o] 7ted AoR ddE= FHT AT A
s FHoE HESAH.
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v EA 2E (AEFED)

Lindner et al.(2018)> &9 7 % 99 ¥ HAsE 73 ZHEZEA
gkt JAHEAE = 1998 dH-EH 201 648 7Nl AAA (<4.8 km) A<t
N AEE o] &dte] Ab¢2AfEetolhel Ao A A gE g ow JHEE AT
- = W Age e dwS 98] CART 4] HH& AH&stden, v=

, 71 B35 AR B35 AR 9 NWS WFO CHSO] A 715 e s

ftlo
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I
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-/

B 20179 49 304 7bA A 2129 7] 3kl disto]
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] (]
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L ]
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24 hour forecast:
‘Wind Southwesterly veering westerly 4 or 5, increasing 6
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in far northwest.

Weather Showers, mainly in north.
Visibility Good.

‘Outlook for the following 24 hours:

‘Wind Westerly backing southwesterly 4 or 5, then
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Ug #d AR 7E2 o9 AlEE BX Zow Yo s Hol= sAdAME v
o] dA HYAE FAER Ast] FESI A= AAT Yo HAvARE Ue Y
&4 33, o) ue, Edany 5 uYdstAl AelHa low, AHFA Gyt o] Fojx X
ko Abgjoltt o] Fsle] WEI Al Hogrt o] A e ye % e 1
qe SAHS 499 Az AE, Aoz BFIt o] JqA ol FF o
A Eee] BA AR AR 2o o (35 7))

¥ 35 71 AFelAe] e »Uee Ao
T8 &
el e o] AHHE el A Mo} Ao AdsE B
Goda(2000) | *7HS1 F/17b mlwA v, @Bk ehule v shgsed
oda Pe mEs Aoz FeA glon, F7)7k 8~2Wsec A%, FF A=
0.02 ©]3ksl I}

Utsunomiya e 5917t 2m oAl HF F 9 FF717F 10sec  ©)Fol ALY

et al.(2009) | A 0.02059 @

L 5(2010) o o717 23(T > 9sec) 99117} Z(Hs > 3m) 3%

o= cUs Aols Sd WEAY HFaARey YRR BFaded

F SR ginsapE A
e KOGA-E01 %#ol8d HduA=Z¥Y 7|F uugds AAstar o 241
IT7 =& Usg AR 7Foez kA
o] & % e fFodtael Wit 27mE EFyFgor  AHogsgow, do-Hx
7FEo = S u 1.89m(A4]), 2.14m(F9)), 2.77m(7 A)),
IS s 320m($1 )= T
PP o A & A Thof] 1‘416& 71%%  05hr(#4]), 1.0hr(59]), 5.0hr(AA),
= 9Ohr(Hf54)O§
7k (2014) o F¥ 9 & qu%h&é e BAE Qp > 2, Tp > 8sec® U
x%,q
e U v WAL dAe EEAS FEs YeEWHA Edke
folg} AZ3Ete], 9119 (Sudden high wave) = U4 192 A H
5(2016) | e =duste wu, F(EE ) L B4 Ao A7 5L e S
A HME(A(HL)/AHE ARk, A9 20% el > 886 mg/hr%
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of dAAole} & + vk (3 36 Fx)

E 36 =9 UeAs 732 (WMO)

A+ T8 37 (m) F71(x) 3} 31 (m)
0 No swell 0 0 0
1 Verylow (short or low wave) 2000] sk 11.3°]3} 20] 3}
2 Low (long and low wave) 200017 11.4014+ 20] 3}
3 Light (short and moderate wave) 100°] 3} 8.00] 3} 2~4
4 (average a%o%elg%tgrate wave) 100~200 81~113 2~4
5 (long h;[r?geg(t)(eiel;%ltlg hwave) 200017 114017 2~4
6 Rough (short and heavy wave) 100°] 3} 8.0017 4o0]%
7 High (average and heavy wave) 100~200 81~11.3 4o] Ak
8 Very high (long and heavy wave) 200017 11.401%+ 4o0]%
9 Confused = O]ﬁﬂaﬁggﬁqgi%}é%%lol%%ﬁg‘r*i
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Calinski-Harabasz index
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Used variables to perform k-means clustering:
total & lon & lat & Hs & Ps & Mean
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12I6°E 12;3°E 13:!}°E
A N 1170

124

132°%€

11

1q

2% 160 w43 ASEH(CWW3) 5 &4 Z23HE~117H)
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38°N

36°N

34°N

32°N

38°N

36°N

34°N

32°N

Used variables to perform k-means clustering:
total & lon & lat & Hs & Ps & Mean

L T

12%°E 125“5 133“5
TR 120

Used variables to perform k-means clustering:
total & lon & lat & Hs & Ps & Mean

126°F 128% 130°

A I 1470

Used variables to perform k-means clustering:
total & lon & lat & Hs & Ps & Mean

38°N

36°N

32°N

n
124°

128% 130°

W= 1370

12%°E
3

Used variables to perform k-means clustering:
total & lon & lat & Hs & Ps & Mean

38°N

36°N

32°N

"{.;&ﬁﬁ

N
124°

126°F 128% 130°

A 7l 1570

H
a9 161 FAFF S EA(CWW3) 3 24 2312~ 1570)
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i
HFS ek 2 sl (9o & dEs HAAIE dEzAA AF 71 el ¢
gupels 200295 2018744l F 13708 ElFo] AR Aom FARE AT 2002
A155 HF “FAHRUSA) = 4 & 43 AF52 AFAE % s 714 8¢ 31
d Aedre nguE JRaEete g AEdte] 99 19 fEveE #E53 A5 "E
T L AEe] 7HF AEe gEes EREth 20039 Al 145 EfF “vf v (MAEMD” &
BAEE el e R Bt ASe HFoRE oY HdEiEEol 492 m/sE
o 710 d FA(19429 29)olF =Hks AAlsdoem gk uwigg FHkek gFo=
1319 9] QI I} oF 4z 219 ] =g ALFsE 74A gkoh 20073 B F v
(NARD"= 73 392 Fuksislon) 2010 453 BlF “dF(DIANMU) = 2@ =
A JHE Sdel AN A4S g gHFolUTt. FdURY AEFS HIF ‘Eos
(KOMPASU) = A71E &2Yo|AAT AxE Zg gFolglen, FEdoR 453y
2 s d3 "HFolth 2016 EF “XHHCHABA)'+= 10€ 49 5 5F-E 109 54
QINA AFE ALt s FHea AAE A FES A Fad o R wAurt
HA AFE Fukrst B2 HE YR 8E Aute AFE, 34 &S 23% sk
WA B gE JAT AlEES TE AAd, Fe 5 " AT e e <
B a7t GBI TH1EH ST EAE, 2017). (L9 56 )
T | HIEHE ) & A ~ A2"E(KST)
1 200205 2}k <= (RAMMASUN) 2002/06/29 15:00 ~ 2002/07/06 21:00
2 200215 FAHRUSA) 2002/08/23 09:00 ~ 2002/09/01 15:00
3 200314 vl 1] (MAEMI) 2003/09/06 15:00 ~ 2003/09/14 06:00
4 200603 ol 9] Y oH EWINIAR) 2006/07/01 03:00 ~ 2006/07/10 22:00
5 200711 2] (NARID) 2007/09/13 15:00 ~ 2007/09/17 00:00
6 201004 gl F(DIANMU) 2010/08/08 21:00 ~ 2010/08/12 15:00
7 201007 3k 2 (KOMPASU) 2010/08/29 21:00 ~ 2010/09/03 03:00
8 201207 7= (KHANUN) 2012/07/16 15:00 ~ 2012/07/19 12:00
9 201214 gl ¥ (TEMBIN) 2012/08/19 09:00 ~ 2012/08/31 00:00
10 201216 AHEHSANBA) 2012/09/11 09:00 ~ 2012/09/18 09:00
11 201618 v CHABA) 2016/09/28 03:00 ~ 2016/10/06 00:00
12 201819 22 (SOULIK) 2018/08/16 09:00 ~ 2018/08/25 03:00
13 201825 Z 2 o] (KONG-REY) 2018/09/29 15:00 ~ 2018/10/07 09:00

£ 56 $elvtet 35 o)
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718710l B s FHRTIR)
2,
Sl I e 58
g~
CEN
 wede, 827D _
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30" 30°fs
& - & -
125° 130° 135° 125° 130° 135
2017.11 201712
0
saPEuNY sHPEuTY
" Sieshmo. seson Sievina), )
35° - 35
oy
oty %ﬁ%’? _ FHoi, HAois)
i - sy
30°f . __gm'z?z%m 30° .: =8, 2loi) e
£ . ; & -
125 130° 135° 125° 130° 135°
2018.01 2018.02
40° 40° - -
Buzsunos
A 3@l
ey
(@517, R
Hol, #=)
35° 35° V
caipis
(21, 2Aiw,
B> ORI, Tof) - ] 2 i )
S0°Ex : 30°f
£ & -
125° 130° 135° 125° 130° 135°
2018.03 2018.04
% 164 € o o] =(2017.11 ~ 2018. 4)
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3. NP FBEY B3 gt

el de W FPe BER e A, GA% AARE L YEE BRE A
g7l BA AA 5ol % B3 AR 3

b AN RS T

m AT 75 AY AAOF)
19959 3 NOAAE 1=, ejxash, shsbol, slaiulol 2@ tha ek HRA AL gharo

2 20070 ©]3te] F-o]/C-MAN #=wS F7lst= A8 (MAROB plan)S $H3toH,

Bol/C-MAN HEY A F&HA @ Folo F7}

44 @ As #H dFe] 7 © C-MAN A|=go

A7F AR ) C-MAN AJAED AR 34/357 Folz Al @ 24 e, F3o F

il

S Ao 1w 6 AL AG W
o o] FUF AL nsc)
A AF BA A, /1Y F ma] Y, AL EE3 A vAE A

s F-53E A qo] grs AR s EAstes Ao ® YEyk

19984 ®] = =7} AF91€9 3 (NRC : National Research Council)9] tf7]¥}3F 2 7] 5
43 (BASC : Board on Atmospheric Sciences and Climate)s =+ Hal 37
(NOAA)°l 23 o=w 7|4 Ax Fo 213 (Meteorological data buoy program) 2
Aot Y A5 #=% (C-MAN : Coastal Marine Automated Network)oll thdt ZALE
Tt IX H gE T8 FAEF A A5 Ak qF Aok (2™ 166 Fx)

40N & . -
.,‘ Tz 8 P 2
= E b
5 . : : o
30N i \,\‘ - i
ESSENTIAL MARINE NETWORK e .
2 S9RENETHORK MOORED SUaY Sl
H bLENYI muuur-ax: Buor llw ..o e
13DW 120w 110W ) 100W . 9 " TOW .l‘ 3 o .- =N "'"". 3
MAROB plan(1995) & % 7] 4 7= (NDBC, 2018)

a9 166 v= SRS AY B2 A%
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. A FNAESE FoF gt

B 435 A5 2 37t

w5 A5 FE e BARY e AF3ATE AEste] AAe R FE 5 3l
o FAERG 2m FIE 9t IS5 AR5E BT AV A 2 EAS IS
ot} o] g A=AE Ay 7] S NOAAS] GTSPP(Global Temperature and Salinity

Profile Programme) X Z 4 E 2} WMO-IOC 357172 DBCP7} lt}t. GTSPPE 3l &3

S5 73 ¥ F4 JrE 9 Aol dHE A5E Alsitt. GTSPPe #4 3
7} B4 F8A HAAMDuplicate elimination check)®} il A& FHAHUnique data

identification), ™ ¢l +=2#2](Quality Control editing) I} A & s ¢ Atk T8 A7

AAle 93 Ax= Qs TSt SAH AE =o]7] sl A=, Exact
duplicate®} In-exact (¥+= Near) duplicate®] + 7}#] ®WHol v}l 1F A5 HAME

=

= 3%

T8 HAAF Ao 3 5 AAHCRC; cycle redundancy check)Z %
AHZ station M, HES H
A BAQl 267119 EA G

=

gtato] Ef
67}# CRC match type® T3t} o] 5 o<l
= AAA Ad. (717443, 2016) (¥ 168 =)

3T

o i
2]

=Z -
T
3 ;(é

7}

Stage GTSPP [ DBCP | Nmr ovEMOQO)
Managing duplicate times/location of observation

Check sums ; CRC

r;l._ z

(S0) Duplication test

Stuck value test

3 - Thinning
E Platform Identification
E ;3;;;?5:3:;1 ::.]sfs Impossible Date/Time and Location, Speed. Sounding
6 Position on Land
7 Global / Regional Impossible Parameter Value
T - Superobbing
T Increasing Depth
F Spike test
T (S2) Profile tests Gradient test
12

13 Density test

Background check
(Bayesian approach)

14

(S3) Climatology tests

Levitus, Emery and
Dewar, Asheville
Climatology

User defined Limit
check
(or climatological test)

EN4 Climatology

(S4) Profile
consistency tests

Waterfall

(S5) Visual inspection

Visual Inspection of
Cruise Track

Visual Inspection of
Profiles

1% 168 GTSPP, DBCP, = #all ¥ x=A(NEMOQC) 8] #42 ¥e
A (71747, 2016)
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g W 7R F4 37 2 Zes a9
3k =2 742 (Quality Control, QC) A~€-& NODC 7]
¥ 1A (Boyer and Levitus, 1994)¢ Argod 2AI7F QC w9 719+ A5 28] =3¢t
= ofdel A skt

zEad A5 F4 #ye dA ARoAN FTEH= ANY e AAS= AA

(Duplication check for pressure and cycle)S A% F, ABoAe F4 9d

=

iy

(Monotonically increasing check for pressure)S &elsle] JdEE =5 A 73} o
S ey odF gEla WRoAo orAdE ol % (Gradient check for temperature
and salinity)= AA|3to] FAlo we 72 A #he 712 7]5 H 9l (Range check and
Spike check for temperature and salinity) % 2+ &3Fe] 12 uf HY oA "Hojy=
A8 = AARC =S NODCO 714 RIuAE #Faste], 0-50m FiHdAE AT 713t
o ¥F A 5uf o)A} kol AAEM, 75m ot ARl thalM = T HA] 4u)
17 gkol AAE A A Azt W& o] WA ;e A A AN (Lim
and Chang, 2016; Chang et al, et al. 2009). ©]& 3 QC A 28S 7|Hlo g2 2oz F
Ag AAZE QC &aelE el Hasi (19 169 3hx)

Temperature and sahnity profiles from the
GTSPP and Argo floats
Real time QC flag check
Duplication check for pressure and cycle
Impossible value check for position and date

Monvtonically increasing check for pressure FalL
Range check for temperature and salinity g
Spike check for temperature and salinity (2.7%)

Gradient check for lemperature and salimily
WVisual inspection for suspect data

l PASS {87.3%)

NO (25.6%)
7| “DATA TYPE" == “"ARGO FLOAT" |

l YES (74.5%)

| CFLOAT_POSITION" == "MARGINAL SEA”

l NO(97.9%)

YES
— | Do not use
2.1%)

YES
| “ARGO GREY LIST” | —e | Do not use |
(0.1%)
l NO99.9%)
| “CYCLE_NUMBER” < 10 | Yhsb- | Dy not use |
0.&8%)
l NO (%9 2%)

NOHI25.0%)

(“PSAL_ADIUSTED" == "Fill_Walue™) or ("DATA_MODE" == "R" or “A™) |

l YEZ (7T5.0%)

| FLOAT_POSITION" =="NORTH ATLANTIC" |
l YES (15.8%) l NO (24.2%)

| HS05 Delayed Mode QC | | WI003 Delayed Mode QC
v

lg
[

| Evaluation for salinity correction

44 Vertical interpolation to standard depths |
i i

| Optimal Interpolation 1o regular grids |

29 169 AT Argo F R 9¥ AR F4
#e] 5% (Chang et al, et al. 2009)
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m #5T HUt
A2 AgEE Qe BEY oA 4Rk Py F shie
Observing System Simulation Experiments)©]th. OSSEs+= OSEs(Observing system

experiment)2] A9l HHAoZ AA #HF Alxd"H BHL2 JhEsiy 7Y dSF A"

_|_4

e

¥ 2o 4 (0SSE:

i

Aol E7Fs 3 OSEse w@ilo] Hekdl WhHolty. OSSEsve MER (s EAchs) #5
AzRe WA 2y 9 A ZAMNA 9T Bk B3 AYF AHHE A% B8
SR =

Fagith At #S5ES 3 OSSEs d = A 39| Aol AEE dlo|H 7t o
= FES g AAZ OSSEsE o83t NOAATE th7], sl H 4 &
We wuUEeg @ d3stel A4 wgow AAT Ei: wrke] A4 d%2 A 9
@ B3 A2Re AT 0 Aok (1Y 170 F=)

F AU BSAE B, AR, ARED

=2
=] ’
oo}l OSSE @< tjdd #EAR 5 4
29 =

Al el F(true ocean) o= 7hA sl Ysk= A

o]
H
& & (control ocean)oll ThA| &3}t AE AA| S nluste] AFZH2 53} 3

#® = 443l s
g dotrE AFol A (twin experiment) T ToE FAE O Ark AT HH o w
gt Ay wye ga2/ HeE £ don, mo AnE B3 #5Y AY FUF 2 HF
U Aljte] Zhesttt

\
J

obs.

p( Calibration %
L Verification

QSSE System /

13 170 OSSE Al ~8"l B A%

an

o

FTUNTU(2017) = HFEHEYE A9S ez Aunsst RdS o] &3 d
AlEdoldY ALH F4S Fdsigon #=Y AlEdolAds Fd XBT Ax Al|A,
Deep argo A5 &3}, FolAlo} a9 &= 91X](137° E, OK line, 165° E)¥H 5o w&

qas BAGGTE Ao AFgE e CM2(Climate Model version 2)olW =3} <
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71

Al 2=dls o] &% BFol AES Fd FASAT Aol AHEE #HEE fAE dE 7
BAANA AFe= Fobrlol a9 el Al #52Q1(OK line, 137°E line, 165°E line)o|t}.
Aol 7FA% AAl Y Z7] S IPCC CM21 2012d 1€ A8, E5 ¥
ECDA 2012 19 #A5E Abgstden 7 30 dis] =dSs F335ch =g 2
< 7 #EE09 A2 F3) i3

E5HE Fohry] fste] 47bx FF(UA HFOE A
A A AFEEFESSTIFEZ S AR

&3}, SSTel 137°E line A5 F7Fslo] A=
A5 5 38k SSTOl 165°E lineAt= 3713}
st A, 47149 Aolzt qlglen
AT AR RS Ao A
4 AsHA e, B33 wA el

et (29 171 %)

_ r:om (RMSE0.23)
- SST (RMSE.0.13)
SST with 137E (RMSE:0.11) 20.08 -
SST with 137€-06 (RMSE0.12) 70,04 ~f
T with 165E (RMSE:D.14) —

— TRUE

CONT (RMSE:0.23)

SST (RMSE:0.17)

— 55T with 137 (RMSE-D.14)

SST with 137E-0K (RMSE:D.14)

S5T with 165E (RMSE-D.18)

W 4 5 D M 4 5 D M 4 5 O M 4 5 O M 4 5 D = M 4 3 8 M 4 % 0 W 4 D M4 80 M
207 2018 2019 2020 20 2017 2018 2019 2020 2021

N NSRS RE NN RN

19 171 OSSEs 238 A3 (&g, 2017)
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