112-020-7D37
MOTC-10T-111-H2CAOQ01g

5 AR BB A LR IF 3T 2 7 (2/2)-
T4 1) i _Vfﬂf,\,, % 35

RiEE BT

\ .4

A2 38 BB 2 W o 3% PR
doES 112 & 3



112-020-7D37
MOTC-10T-111-H2CAO001g

B AR BB A B }ia‘“”j‘ 7 (212)-
i LETRBI BN AR

r_n-&'(
ok
Tl
W
s
M
—
o
e
fuiien

oo
=
=
4
I
o
3
SN
>y

2 18 uB 1 & i 3T PR
¢ E R 112 # 30



B pB L 4w s 75 (CIP)F#

BALEEG LREHLFT. (202) 1 & LR FRIHE
Nz A | AT, HhEg, ‘f N
B, FRFEF. - AR - R i%‘ &
3 oer, A 112.03

W WA
ISBN 978-986-531-479-8(% %
1.CST: ;& /3'-717 %
444,94 112001088

FEREABIBAE FURE e Z B1F9E(2/2)-E R PRS2 RES Bt

& HCEEE - MIEE - BB BT FERE
R © SCE R BTIERT
4kt 105004 EZICTFALLERSEILEE 240 5;
A Hb - www.iot.govitw (TSZHE > Bifir #iiek > AR Rk AR
= Zf ¢ (04)2658-7200
HAER + PHEERE] 112 43 H
BN R
I CRll) 2 A 7R — il 50 i}
A [RIH B S A Bl A B T e Fr A
E #1200 0C
A
A ENE T AT B A -2 ¢ (02)2349-6789

TR BES; ¢ 400002 2o fla i LES 6 HE-aEst © (04)2226-0330

Bz EERALFTT 104472 Z2ACHLLIERATES 200 78855 ¢ (02) 2518-0207

GPN : 1011200153 ISBN : 978-986-531-479-8 (F24&)
EVEMEREN © PERBI(IFMRE - 2@ EimTIeAT)
RENERERTERERN > AR AZEEESW Sy NEE - BEECKACHE
RIS A -

il



http://www.ihmt.gov.tw/

112

<k

(=

\4
XN

e T (g

T,
_r

GPN : 1011200153
% 200 =



_\_\

A 3BHEN

fEEMFTPIBE T AT E L hkmiE 2R

TR LR B AR B A

LEEHZ AT (202)-% R EIFRF N 2 A RKE

EAREE R (R EAI) B

ISBN 978-986-531-479-8(L %%

E{KTS: W L B —
1011200153

ERET ] TR S

P E A

112-020-7D37 111-H2CA001g

LI LA LA ;‘i‘};‘%;}iﬁg—‘,{ﬁ;ﬂ NN
I'F‘(:?S-""Z By
EY . A ' *
*%#%‘- K’ po111# 10
P AR CFEAZ fﬁxii\ BEE S S GE
BT A 04 26587196 % 111 # 12 0
@ 2 57 1 04-26564418
Biagie G EE S R ARRR  THESE - Bk
BAW WA E3I5VRE > £ BE BRI FALRASKG ARG A
X F2HenRF o TnGERVE T00 2 0t X gD FIBEHE SR
i g 2 %fm—%a’ﬂﬁ’w%im%&XXﬁ’ﬁi&%%’%?ﬁw$%ﬁ
i@@%m¢%éi’—L%ﬂéﬁﬂ%’mg%ﬁﬂﬁ%m4‘*'%m%

AFFEELDEERE FRMER T SR LAE S ZFEAE AR

B2 R4~ BEIRATSF > BEFF» A HTHEH 0 d5d BE TS HE0 470 B fE
BABBEFUSLFE UREIAABRE CRIBRFLLRFERY 2 S5 -

APERELRF SR T F R RBEAERS 24 s ,(WMO-No8) 2 % /s &
sl EPEN R L AFTRETREEES P (QARTOD Manual ) % 7k & 3 4p
Fﬁé?lﬁ’r PR TR AR BRERBTHESE BT AL TR O EE AR
PR (TARRE S 24 o pLob > 4442021 E T X EZ 2022 F X E B kR iR(T
BEF - B- HEEFRRF]F A7 o

AFERABAARRE T LRBRITHREEE 2 TREE AR MRS 2
PR T RERIBFEB A B R LRE R FABF 2L kIp e PRFR S A
AGIRB A AR TRR 2 K SRR Z A BSRE > TR EMTRG BT LRIEPR
BAle-HFr t2 Py °

4L > 1
/J SLT

+ B 3T
4 ¥

79

diep | P | LW Tt
CHRBPJEIRTIEA A AE o JUPE RS 2 F 2 F

112 &3 7| 155 | 200 |HMEBREEFRT IEATLFRE £ 4 2 Y BRERET
FEYHM-

B3L D AT 2 8HmBEERD N AWML LR




PUBLICATION ABSTRACTS OF RESEARCH PROJECTS
INSTITUTE OF TRANSPORTATION
MINISTRY OF TRANSPORTATION AND COMMUNICATIONS

TITLE: Study on the Visibility of the Matsu Port Area (2/2) - Proof of Concept for Visibility Prediction Model

ISBN(OR ISSN) GOVERNMENT PUBLICATIONS NUMBER | IOT SERIAL NUMBER | PROJECT NUMBER
978-986-531-479-8 (pbk) 1011200153 112-020-7D37 111-H2CA001g

DIVISION : Harbor & Marine Technology Center PROJECT PERIOD
DIVISION DIRECTOR : Li-Hung Tsai FROM Jan. 2022
PRINCIPAL INVESTIGATOR : Chun-Ying Lee TO Dec. 2022

PROJECT STAFF : Yi-Hung Hsu, Ta-Yuan Lin, Sheng-Chieh, Tsao, Tzu-Chien Chen
PHONE : (04)26587196
FAX : (04)26564418

KEY WORDS: Fog event, Visibility observation, Data quality control, Matsu Harbor

Each year, subject to southerly wind from March to May, the Matsu area is of a cloudy and foggy weather formed by
warm and humid air that flows over colder water surface or ground. The advection fog can be as thick as over 700 meters,
of which the sun radiation on a fine day can only eliminate the top part. In that case, should the advection fog persist for a
long time and the visibility drops sharply, it may cause the suspension of Matsu air traffic, which affects the lives of the
local residents and economic development.

This project involves in-depth analysis in environmental factors such as wind speed and direction, visibility, air
temperature, relative humidity, atmospheric pressure, and dew point based on long-term environmental monitoring in the
port area. By analyzing the characteristics of environmental factors, we are able to understand the characteristics of the
formation of dense fog in the Matsu Port area, so as to provide references for the Matsu Port Authority in the application of

early warning on visibility in the port area.
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documents related to data quality control. And, we explored the feasibility of applying to the quality control mechanism for
automatic visibility observation data, and proposed nine procedures for quality control. At the same time, we refining
related methods. We further conducted a case study on the dense fog incidents in Matsu in the first half of 2021 and second

half of 2022 for environmental factor analysis.

This project completes the construction of the visibility observation database in the Matsu-Fu-ao port area, as well as
the data quality control analysis and refinement method development, which can provide the Lianjiang County Government
Harbor Affairs Office as the basis for the development of the port area visibility monitoring system.At the same time, the
proof of concept of the long-short-term memory model of Matsu-Fu-Ao Hong Kong visibility prediction has been
completed, which can provide a research reference for the further practical application of the visibility prediction model in

the port area.
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LS oy RN S/ _RUIEE Setag 3 IR SRR Rk LR 2 N

i o

H3r 2 7R L BRI RO RS Bk RERERRT PR LT




% 3-3 3 FAHERAEE T L RBLPI AT BBR A £

(Ei=:4)
A 17 PE R 2019-07-26 18:00 ~
2022-06-30 24:00
BRI 10min
Yy RN S 1,071
LR P B 1,045 (97.57%)
T BELTP PF ic 25,670
BB P i 24,376 (94.96%)
TEBLR L B (w3 154,020
¥R L B (k2 146,256
vl F AR 134,854
BRI R A B 5 87.56%
REEF TR 92.20%

Farl: RELpd ﬁ{—)@ﬁn? PEHCBRE S 0 H v U R LB
CINE) RSN S

VRS Rk ﬁz—ﬁuﬁ* PR RO 5 0 Rl RER VR
R W B2 Tk

HY 2021 T LEZ 2022 FLEBEBIE AL dodk 34 9T o B R
o LRBELRITOE A FE 80% M By AEATHRAEFRTR 0 F
EHP 2 REP fu;l 1106 £ 12 {82 TR A F v L 90% 2 @ 2021
T E T 2022 F & FTHE R ST ey o
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% 3-4 3 ¥i5RmEEg 2021 F X & 3 2022 F X & @RI 4

kv (25 Frab
LRI EP R 2021-07-01 00:00~ | 2021-07-01 00:00~
2022-06-30 24:00 2022-06-30 24:00
BELIPAE & 1 min 10min
R ELR P #ic 365 365
BRI P Bk 338 339
JE LB B i 8743 8743
LR P i 7995 7921
RER T K (4% 3:01) 524580 52458
vORELPI A B (F:12) 479700 47526
v iR R A 454221 44729
BRI R A ?p 86.59% 85.27%
xi: By E B FLa g & 94.69% 94.11%

Bl REPI LB RBEPIFEIRAE S B U BB F BT
okl .

Rl 20 7 BRI L LRl RO AR S Rder RER Y RRT > TR
2o F Ao
322 MTF %HFTHRAKL

PP E A AV EALARBERI T I EEE A EAE A3 F
5mﬁifﬁwﬁﬁ@¢7ﬁﬂ?%’ﬂ=ﬁ Foi ma¢$@

BB AR F b2 RN H By hoa FHF hik2 § RELRIT A

FhBBAG G %3 103 E 10 1 pABiemmp L 5
GhZEF bk FEINERS S FIRIL e GG F RBEPIINA
g:é,,:;gkggﬁv%&%@ %,&\&@\}k'ﬁ\.‘ﬂg\i\%%;g@\
KNP E PR R ARCFEFECFEEF 2R ZEP O H A 104
EAEFZEPTET R ALBREREX F R ﬁ,}gpgxig:r;gfnﬁ,?
REELRME Y o R AG LARRES 0 AP EL R BEY
FRFREERTL (PETREAZ) 232 a5 Fme (F %"VE
r) s

) > == 106 # 67 sz F REBIFHA O BFERLAES S 104
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/7 s e fEhE che cBERCAPHIER CRIHFR 0GB S
fe LR~ R F R Gdg it~ - F 20 58 BLP PR o

e FWF 2T F R AENAS > A E LR sk #HUR
BRAEF R FLFR R DL EREE TR 4
(Public Transport Data eXchange » PTX) # &2 #7 &b TP g % F 3
P BT F AR RBE R F R ERTELR ERE A SRER (
ICAO) 4z § % 4pl = B mefm = > Hi & penfh 3 FEMT F % 4p
MER 22wy f 2T/ R dpa 0 B § 4B E AR 2
AFRBEARZTHBRET F 5 o s § 242 2 45 METAR #35
BIEFX FAR2 (R AEEE RPNV E | AL | 14 ) SPECI
WHEFL R gL > A3hE R5E Python p & fpP~dg § R 4R 0 X
s~ MSSQL 7 E » 4eB 33 EFR®F S 102 & 17 ig 4 >
FAF e 32 - METAR &~ ~ 37~ f847 ~ 3 240 BLBIFFR - b @
Bo she®lt s LR -ER CBEFR-ZF CREe AR
PARIAFHE-LENALR BERAZTISFIBHF - HP Ai R
BitA o & WMO 2 ICAO ARBE 2 > ™ 10 2 2 5 %hdF + LE o

SQL SERVER

2019

txmmﬁam
S LERY

BAMZERRERRER &/

X wxxs FEI RS
" ' o METAR RCFG 220700Z 0501 1KT
- B _ 9999 FEWO018 22/20 Q1008 NOSIG - —
= RMK 03010KT/R21 MAX WND
1SKT/R03 02012KT/NJLA2979())=
om
4=

Eﬁ%g%%%TE Csvi
FREERELER

W 3.3 #af sbF % TR A RIER
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3.3 FH&E B4

PR REF R R %@%ﬁ%?ﬁé%iﬁza“iﬁﬁf
ﬁi’%ﬂ“iﬁﬁ& W@*$%3ﬁ§§ H vk R ERPE

NEEL] o Tt s BALE DA T P AREP R LR S QR R
aﬁ%wﬁwﬁwh'uaipﬁ?zaomﬁéaﬁﬁﬂfx$£ﬁ%
AP HEE 23 FHE WMOT § % R B pR > 2475 , (WMO-No.8
)% % W 100S 3+ % 72 3 2 /8 R 5 %< p (QARTOD Manual
)7?WV?w%?ﬁ’Mﬁwjﬁﬁi§LE% HALR o F o
APFEEREZ - R FRARTREE B M E 2R
bR 2 TR R PR 2 S P o

55 WMO i & &84 * R7FH 5 1 Sl etz
R FHR% S H G PRREEHERE - L I R% - SRS
o QARTOD éhgd 4] Bl 5 281 2 st - A v 7 fFip 5
PR e ﬁﬁ%% I S LN A LT
C B H R T R AR R A MR S

At e n 3 F (120 #)F 241" QARTOD fh 4 Flz 53
AR E-HRAREY A LR P BREPIZFT AL HILRRE SR
PR () % 2 (Timing/Gap Test) - B 1 2 Gk & (Syntax
Test) ~ A5+ & (Location Test) ~ Z B 2 % &'V iE & & (Gross
Range Test) ~ik? 2 £ &% i 434 4 (Climatology Test) ~ ‘&pF
FEYFE Bk & (Spike Test> CEPFRER T AR L2 % % (Rate of

Change Test) ~at 4 Fhla % (&#c | ) 2% & (FlatLine Test) -
RHET IR A (Multi-Varlate Test) LR FRFLIEREE (
Attenuated Signal Test) ~ #RiT=h4p B {24 & (Neighbor Test) % 11 78

» TR-H LG e R (Requlred) ~ 38 7123 (Strongly Recommended
) BriEZR M (Suggested) 3 A0 B HRERS TR ERE AR
MR- e HiEep BV 4 5 1 (Pass=l) -~ &2 &% (Not
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Evaluated=2) ~ ¥ % 7 (Suspect=3) - 4% (Fail=4) £ 4% & (Missing
Data=9) > 4@ 34 &4 2B LA » SLP 40T

Flag Description

Data have passed critical real-time quality control tests and are deemed adequate for
use as preliminary data.

Not Evaluated=2 Data have not been QC-tested, or the information on quality is not available.

Suspect or Data are considered to be either suspect or of high interest to data providers and users.
Of High Interest=3 [ They are flagged suspect to draw further attention to them by operators.

Data are considered to have failed one or more critical real-time QC checks. If they are
disseminated at all, it should be readily apparent that they are not of acceptable quality.

Missing Data=9 Data are missing; used as a placeholder.

B & %R : QARTOD Manual
W 3.4 QARTOD Tl &8 £ # iz N

1. PR (B H) #& & (Timing/Gap Test)
AL RIS TE S AN ERTRLE T R GE N
AR EFTHALE L pEFEN AENFTHRE P E Missing
Data=9 -

2. BygH 2 %W (Syntax Test)

AERAE LR A w®%ﬁﬁ£&ﬁm@ FEo BERERLp F e
HERRI 2 ERALSELT LR I F PSR F PR A
B F2HRATANLBNAFT AT T EAERALNFAT IR
AR ARRRIAL B B SR BB RS232 Bk
B BiEAC B FE I RET N (ZHLB) EFAL THEEE %
FEBEASTTRE PIRE > B Y B R s ¥R vEEp

“ﬁﬁﬁm@ﬁﬁﬁ{@iﬁo

3. B¥¥# & (Location Test)
AERALE AR ALFEZF SRR (F
T ok TRmUniglERp - BRaAN 7V 82 )i#%’ﬁ ‘kﬂ‘_

3-10



Hwh ~ BESEE R RG] > B AR R pEILs R A
BREPREBAT o AP REEE 2 LARRR LR ST R
Brho T ALXHEGPS AR KL FAFH AT IKRE o

4. RBAPFERE G4ELER & (Gross Range Test)

“h BRIERG - B LB DR TR Bk R i
¥Bh o MATEEY 2N LRBEPIRERI > BAARRE N LR BEP
TR R E % 10m~32000m> Flp i e o At o] R A TR R BT Y

Bihfcid VARG a4 e (Fail=4) - ¥ b AR
» QARTOD 7 3% #i¢ * ¥ % & 2 8 UEK &> § Bl | >0 420 »
Fxk B UEFF 0 BT HR3e 3 7 s dcdg (Suspect=3)

S
b
A
@
3
B s
T

5. %% 2 £ 58 £ 2 & (Climatology Test)

AR AARAE A VBB LFERRL > DRERSF D A H DR
L TREERLKRA R SR AT BRI At e R s
2L E BRI SL TR g O E e AP F R E A
PR ETRE R AR R DRPIBER T 0 FEE DY BB IR
10m~32000m (R B+ T L) - BLRIPEL B A AR A D #ﬁﬁ"
s BARXF IR G FIYt 0 B0 R AR E RS @%
PR FRRE AN ARBBILY > ABKRAMRAET ﬁ@$ EoEL
B %1&'LEH & (Gross Range Test) & & BJd® - e j§ & % (> TiaE %
25 TS5 A i FAR  DVRIERETREY &R o

gm

6. ‘EPFEARF EH A4 (Spike Test)

A H DR RAreR B oy 2 A B N AN 01 Rl
BEoFEETRLTY 2 22 B BRI s RHEBFREE MR
B e oﬁ%ﬁéﬁi}i?;*@}fpﬁs&%%(n-zqfrnm1359@11’;;1; %
Fabs 4ok n-l B ToEz L EANEE EPET L 4%E (Fail=4
Yo dek X EAEE B R G2 P& 5 7 5% #kdx (Suspect=3
) cREERT WA FEEE ééfiﬁ B (blde J TR EHPER
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Bp R L2 BHc®) o ¥ h QARTOD £ ¢ #a3k ™ 11" = 17 L4
07 T2

BB iE 4 € B B B R iR 0 At E v (110 E)v
FARiTA BT 30 (QARTOD #£3%) ~1 [ PETa — LA ~ -4
AN B ZPRE AR (QARTOD ER) B Pe@ BT AR T 2 G E
o AR kS > B & & 5000m T
K 5 LRI LB 2 17% - #:%irfi? ‘é%ﬁ:‘%]?%i (% 20%) - j& bt 548
SERF oL PETEE A X F T ARG T B TR AR
oo AT BT IR R L FIRBIERIE G an g MR GERS 0 m £
/»\/zﬂ]r? AENEIF B A 0 m N GFE o MEELE A
1 I op i B EHER > AR s 5 1 242 b 4o 3
*%%i&@iﬁ%ﬁf(ﬁW LR IRE) 0 5 b ek
Vet TS B - L E AT BT (232 1) —FEE A (3% 3)
SZFEAL (P E4) Bz ALE (2B B3
BETOHEBRPIZE L2 ABLIFE L
Hig® iRak gk Tt AT AT HF (L0 #)2 1
S A 2) G ARGE RS THIE B 44 G
c HiF AU A (F26) P HILTARA 0B 350

MEPAETLFEE SR B

z

3, Hﬂ
-\

=1

>\.
=
N
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K 38 B AEAT

1178 £ i
3£ E
¥ K@@
WiBE V1A i@ i
£ 0
BB E o 5% 04 3% XiBBKRE

W 3.5 BpFpEA B A 5 4 1AL W

7. cEpFpERCFHER L2 3 (Rate of Change Test)

AERLGIEAFFHAFTRA| T 2% L FARER TR
T B o QARTOD £ 2337 i - TR B £ > KAl
By A F 5 7 s cndicdy (Suspect=3) - - ﬂf‘# R L R 3B
BT > P L ATEFRER T R BELPE 5 ARERPIY SHET 8 )
s & FTRFEE) o AT IRZ M ELELA\% FERET O ATEFEN
oo Pl tER S TR Rt g R o T b S R RRILARRE S 0 T
Mg LRZFAPFS o  LRBRPIEIRZ AT REF PR KL
R ERLIEETRE D FIPHMRALRZBEPIEERET ) g
Eadi
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8. FFHERNM (8] ) 2% 2% (FlatLine Test)

—Hd T REBZBREYRIOE R 0 T X FARERETT
SEFEMDRLE o F o FRERBIENIRZREF S T A2 AP
PR - AT HRAA T RETREES D SIRBER AR
BB PR E A AN o BB R -
QARTOD #+ p 223k » § MR EN A Y 5 L gz (&) LB
P 0 RIRRG TR (Fail=4) » 4 @4 3 LHcipin b o RIRELS

TR FoR (Suspect=3) o AP FHAAERAY T R2EFL (
Bip£E50) MAkE R

Hﬁ?

9. ¥&EF MBI A (Multi-Variate Test)

AR ARA DR G BRI R G A2 R E ke
EWW%W’%%EH&%W%'E'ﬂégﬁw%ﬂ7?¢%ﬂﬁ
7 - ﬂﬂf -l %f:c:a ¥ ﬁgz#g (Suspect—B) m;;—;; (2007 & )

‘f]xu—li%ir"f :
1. 2534 ¢ ;ﬁﬁ)k&iéi\-/&ﬁ,’}\izﬁﬁ a‘??’%%/ B ARIEIT
BoRlF RA R E S A K AR EEABELE & 2C

@Y B (X1555mfs) » FdgFindEII T o
4 ¥ F A BT LR IoF Rk
5. 24 FABKRERELF P 7 LAPEEY N RE -
TEIANERAGTFRBZF RFH 0 P W URTHT HRF R ELP
WHOFLAFRAMLS LR GEHITEN LA KEEARA 0 T
MG LR (10 22 00T ) 2 ficdy 0 WRARE RAR 14T 85% B A B B
Agn2Cmt = }kxﬁrs*“SSm/si‘ [N S 7
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10K R FHAEMFRE L (Attenuated Signal Test)

ABREIR BRI BRE BBt v A2 ch TR -
B T EEERP) (Blde 12 ) B TR g R A G AL TR T
ZREF - BVHEMERLAF 2R (B EREA]E) B A
 he it Gl Ak g 2 Bon 0 BlHR3e 5 4% By (Suspect=3)
Yosg it Fop AR T2 PR 0 RIRGe & & E 0 PR LS BET
# (Fail=4) -

AIHFAATRAEY

R RS ImE
* 1Im & ] 10m ﬁ » e

T RBREFAA L Im (& 10m) 8
- T 4 5’—;1 AL (Fail=4) » 4oz i F &
'\?‘5«% Y5 (Suspect=3) ° ¥ 5 ®W i P
LR P R BRI *ww¢7ﬁaﬁé SRR BER
R BIEHE-E 5 7 5 By (Suspect=3)

e \-\ﬁ \\\?{r

11. 4835 4p B 444 & (Neighbor Test)

AR AELERTREAFRT > GEERF- B8 2 27 FRBhiE
FHh o blde RAPFFEBAAERFRE 2 20 LERK - - S kE o &
LAFTET o o B ERAEENE 2 ik E ﬁﬁw%ﬁﬂﬁﬁ’fﬁ’
ST TR MM BRRE P L Rl ARG o A F I

- %2 2 REPPDIPEFMIERE (RETHIBERE)

AL BAEBBEEFLIF - EXRE 2 2 LRKR BT G
WIS ¥V FIATHRRE R RIT > I BT EEATE M
'ﬁﬁﬁoﬂQAmDDiwﬂ’ﬁ&i& g AARR 0 V- R
B (bl4r8 ) 27 REBE2ZEPIHIEREL TS - JI* BlxE 1
ZHER BRI 2 2 HEREAET T - RPF PR Tk
¥5 (Suspect=3) > 7= plxk 1 2 BLipldcie 22w - LBpIHRdp £ B~

W2REEL AR 2 2L VRS - RZIRG o

AR AR PRV ESAEL Rk (FHREAEDE 106 £ 6
TS ) Fa X WS f e (FHEAEHPEF 1022125 ) >
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%2 RFTHTNG P - RS BRI T AL
REBRLEE R G - REA R FRRHEE
ERAFTE R AARICE 3.6 AT o AZEF AW E)
AHEFERE AT Fp A BRI FTHE AR L S ok 355 B F
IR 2 & E Sl o

R L 26 P 3L R 26 2 /AR 18 5 1%
¥ Aor BAH B S35 F ok R

WOk F

Bkt T St 0 BAE iR s

B 3.6 AR:T=bAP M L1 B VR A2

% 35 Arzh MRt icip L BRI L TI0E R R

AN S Q1 Groupl Group2 Group3

% (0~1km) (1km~10km) (10km~)
5 48 T iaiE 0.72 0.98 0.44
F R | REZL 0.65 0.96 0.44
% 5 T iaE 0.58 0.84 0.46
Wi | EEF 0.21 0.75 0.17
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34 FHET RS

#3335 %% QARTOD bk # FH2Z &FA2F E - RALE T fiy
DEPEREPZT A BV w2 fRe 3 IER (FE) kA
(Timing/Gap Test) ~ @4t 2 s & (Syntax Test) ~ &k & & 4
IR %' @ & (Gross Range Test) ~ ‘e pE3 3% @ # & (Spike Test
) SRR F 4R £ 2 $ % (Rate of Change Test) -~ i i
Z% 0 (28] ) 2% 2% (Flat Line Test) ~ $#& ML H L (
Multi-Variate Test) ~ & pFfF 341 % * t5 & #& & (Attenuated Signal Test
) ~ ERiTEbARBE A4 A& (Neighbor Test) % 938 o % 3.3 &2 2304
AR ATERFESE SRR 360 VEALE SRR EWE 3T

o

BRI > A EF L 149% 0 B - FRMER 20127 A
T 6] L 0.57% > AR EFiE 95% 1 b o ﬂvm/\ . il S
l%%’ﬁ—;wwaﬁwZQJAhav”?f b5 2.03% > i & 2t
BT AT R TR AR SR > R E S miE 95%
koo

536 BB LAY B F
e ™ 5 T e
1= 2= 3 =%

Bk | 2021-07-01~2022-06-30 | 414,483 | 6,802 | 32,718 | 2,491 121

Frek | 2021-07-01~2022-06-30 | 32,394 474 | 11,337 | 909 1

5?F$%Viﬁﬁﬁ¥?ﬁﬁiaﬁ%%$ﬁM;LV% » FIRAK 105 &
R EEET Jﬂﬁ?w?ﬁ’é’—qﬁi7 25% > Ft X Blaw AR BLIP
%ﬁﬁimﬁm FH B 0 2 RS F PRI U EPIEEE TS
?m%ﬁawﬁ@’*w’ﬁﬁgﬁmj’@auﬁiﬁﬁﬁiﬁé
Foeg o U RRERRIEL
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8T-€

437 MEREAST LR AKL

& f e H AT

AR flag=1 flag=2 flag=3 flag=4 flag=9 flag=1 flag=2 flag=3 flag=4 flag=9
(R I Timing/Ga
PR CR e )t 4. g/sap 91.13% - - - 8.87% 89.54% - - - 10.46%
Test)
[L:F =R AN Y o Syntax

%]ﬁ’* Wit 4 (Sy 100% - - 0.00% - 100% - - 0.00% -
Test)
RESFER 2R LE
®E A PEUER S 100% - - 0.00% - 100% - - 0.00% -
( Gross Range Test )
B PR B Spike
Tesff)& it s (Sp 77.48% | 16.79% 4.23% 1.50% - 78.35% | 19.74% 0.91% 1.00% -
el _E.?%;Lﬂz:;;:: /ﬂ'_j ;Ly\

PEIER I 5 2 L 93.82% | 4.16% 2.02% - - 94.23% 5.77% 0.00% - -
4 (Rate of Change Test)
aFTRagr (A )2
LT % Ceitel) 80.50% 0.92% 18.57% 0.01% - 91.20% 0.79% 7.97% 0.04% -
¥ % (Flat Line Test)
e B OB OB O
RET N AL L ( : - - : i 99.30% | 000% | 0.70% i :
Multi-Variate Test )
S S
&R % PR A ( 99.13% | 0.001% 0.87% - - 96.41% 0.02% 3.57% - -
Attenuated Signal Test )
HRIT 7, Xed Neighbor
jI’fZ;t>HEF5"r & & (Neig 90.99% 7.40% 1.61% - - 60.07% | 22.95% | 16.98% - -

X
1. flag 32> ;¢

)

2. (-) 27w AR P AEFFHAERRES -

t i i (Pass=1) ~ & ;2= (NotEvaluated=2) ~ ¥ 4% =5 (Suspect=3) - 4 % (Fail=4) -~ 4 & ( Missing Data=9




FTH&EE 2R
FTEIR LR RBRZR 2L > ABEPIFE S
TRERIIL R o F] > @ F F P #Ecin e f?v§9?§ P B
s IR H R TR o B h g s T

B

(\s,

4
L b

R

1%\
@&

?
A Jg- %%

s e \rm
A
W i F
“‘l

o
g= 33

%%%1% c R H RV EBEE L R
Tk Z jaAz o 4o 3.7

o
“
-

1. Testl-p¥ & (FFg) # & (Timing/Gap Test) @ ad4F i = ;% EJZ o

2. Test2-B 5 2 % te & (Syntax Test) : fdFfh = 342 -

3. Testd-x B 2R % 4&'LEtk & (Gross Range Test) : ‘adF i =
FEJE s R B BEEFTRA o

4, Testb-EpF a3 m46 & (Spike Test) @ 4% it LB A %3\ EJ2
 E R - TFHREE RS -

5. Test7-7&pF jE 5 i+ &2 %ﬂ # X 2 ¥ % (Rate of Change Test) : & i#
IRHYHREALRET LT ERGENLE  FHLLAEA B2
BJRpE s RIET A q**n

6. Test8-: F FA4lm %1t (4] ) 2% % (Flat Line Test) : ‘a4
R AAIL . D REMNKELETRE > R 2 TRES

Kmkﬁ@ﬂ*mfﬁﬁ F AR AR P T BB SALRE
BT ) o R

7. TestO-% #c ' B B4 & & (Multi-Variate Test) @ it LR & § % %
B b B G RYAEHPRTT > TP AE LTRSS
oW HENAHRGT

8. Testl0-& pFF T AL % it 12 % & (Attenuated Signal Test) : #1%
2R (R aT) L cdy o T Test8 @ TR
“(*ﬁ”)’ﬁﬁﬁﬁﬁﬁf@°

9. Testll-#8:7=L4p B 1+ A& (Neighbor Test) @ & * 5t L B A &3 3N
T o

c%“
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i pEENSE |

Group 1| Testl |muapmm | BEER AR Group 2
;G oup srma | | 1eSt6 | mpmrame P

i i =i

: Y mpEiEn | . :

; Test 2 Eaﬁfﬁé#ﬁﬁ%ﬁ ; Gk i | B E R —
: i | BECEREE | | BEEEARE
| | TeX7 BEMNEEEL | Test 8 EBNE(LE

: Y pmEEaL Bib® : ;

| BHEBETEME | ; :

! Test4 | e ; ; ;
,".'.'.'.'.'.'_'.'.':::::::::::.'.'::::::::::::::.'.':.':.':.':_'l. ..................................... i. ................ i. ...............
! PR A wERERESE | y I
: Test9 |[Brwmira Test 11 |mumaxezen | | Test 10 || pmpsap e
; WE - RBE e ; b |
 Group 3 wRE P |
R

Test3(1G 5 1R AL Z GPSEEIRE R ) RTest5 (MM EN ESHBER B (LB H BN ESFHHEENRIRE) -

EBIHATR S - AR

35.1 ‘EFFIERE ik

REZREMFx-

W37 K LRBRIFTHEESE 28

% (Spike Test) 2 # it

% 30 A4 T ‘*—F«q,bﬁa*gg, Sl A 30 A 4Ep ’ia?f—;.i;;?f'g
FenFhEehaE o  aABKAF > doit LEA BT - £ T4
PG AT B - FAEKI R PN T3 - KA
1w LREALRETARKAEMHE ) #3210202 17 ~ 41022 >
ME 4 21017 o
2HAPIERY B ot - LFHEEKRE 0 doit LR B2 WS-

LFHLEALES

PHEE > PliEiTie 5

P B4R 5

P E o AR PR

4o T R AT

,E] xgﬁ%ﬁﬁ

A8 10 22 b pE o 4ok B BRI L EARE P IEE(S
= 2) PIHReV R0 e B F'Hﬁ?_E_(ZS 22 aE 2R & 4-10
D HEE Aok TRLEARESPEEL 2 2) P i
oAziB R PHEE@G S 2P Ried i 4 22 T s ok TR
LEAREMPEEL 22) PR A o REF P EEQ 2 2

R4 38
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AT S Ao d 3-8 T 0 AT AV F 0k MR LR TEEE
AR A I GRA o T AHBRALTHEEER Y AT
3 ke F R

% 3-8 ATHEEFIEREIF EHR A (Spike Test) 2 i &

(2 ATeb
G A7 2 (s A7 2
Flag-1 77.48% 99.27% 78.35% 96.68%
Flag-2 16.79% 0.06% 19.74% 1.05%
Flag-3 4.23% 0.64% 0.91% 2.04%
Flag-4 1.50% 0.03% 1.00% 0.23%

wir flag 32 ;¢ @ @i (Pass=1) -~ &% (Not Evaluated=2)
~ ¥ & ¢ (Suspect=3) ~ 453 (Fail=4)

FHREMFRE2ZHE

B Test8-i F FALm it (k] ) 2% & (Flat Line Test) %
TestlO-& pFF T AL % i t§ R ¥ & (Attenuated Signal Test) - 1 & %tk
BlERELT B QRSP EREFFRG K252 KahFg
B A DR 2 TR ST IR AR 42E) “Qiﬁi#%’ Tl B R AR

IR RVE R i)ﬁfﬁi’g‘-ﬁt«d“@"

SR 43‘%“"&‘-"}3%1‘*’
' . R AR Bl R 21
IR 2k §~*ﬁ?‘v(12 | BEFAL) > Aot B P
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[ FTeb
Flag-1 99.44% 97.23%
Flag-2 0.001% 0.02%
Flag-3 0.56% 2.75%
Flag-4 0.00% 0.00%
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BAGRERZ A LRABRPFTH S5 =25 2FF (FIE) &2
(Timing/Gap Test) -~ @ﬁ%l L2 B b (Syntax Test) ~ R B 4~
B %' iEH & (Gross Range Test) ~ ‘e fF 33 5+ & (Spike Test
) ~EpFEES I F 4R X 2 $% % (Rate of Change Test) -~ i i
#ilt (8] ) 2% 3% (Flat Line Test) ~ &P MEMEE L (
Multi-Variate Test) ~ & pFF 342 % it 5 & #& & (Attenuated Signal Test
) ~ BRiTEEARBE 146 A (Neighbor Test) % 9 s A A2 5 » © #4520 s0
VRS P SRt S RG AR R RS T L Ry
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A%

Z 4-1 BARARRE N L RBRITORE Y B34 A

F T LR FouEEp | BRI < B | RELR FORBLR | BLRIFE | BRITORE | LEFTH ]

BE S % ¥k y P e P i b B S sE i | WEF
2021-07 31 31 100.00% 744 730 98.12% 3,913 3,908 99.87%
2021-08 31 16 51.61% 744 346 46.51% 1,992 1,973 99.05%
2021-09 30 30 100.00% 720 720 100.00% 4,318 4,306 99.72%
2021-10 31 19 61.29% 744 399 53.63% 2,366 2,336 98.73%
2021-11 30 30 100.00% 720 714 99.17% 3,975 3,953 99.45%
2021-12 31 31 100.00% 744 739 99.33% 4,182 4,182 100.00%
2022-01 31 31 100.00% 744 739 99.33% 4,205 4,204 99.98%
2022-02 28 28 100.00% 672 664 98.81% 3,788 3,788 100.00%
2022-03 31 31 100.00% 744 730 98.12% 4,068 4,064 99.90%
2022-04 30 30 100.00% 720 713 99.03% 4,052 4,050 99.95%
2022-05 31 31 100.00% 744 735 98.79% 4,067 4,060 99.83%
2022-06 30 30 100.00% 720 691 95.97% 3,802 3,781 99.45%




Ev

F 4-2 BALAmRE N L RBERFTHE Y W3 -E

& TR FOEELR | BRI X 3 i FuEp | BRI | BRTH | ST e
* #i * #c b P e P e v £ 'S g Lk LIRS

2021-07 31 31 100.00% 744 743 99.87% 42,193 42,184 99.98%
2021-08 31 16 51.61% 744 346 46.51% 20,048 20,026 99.89%
2021-09 30 30 100.00% 720 720 100.00% 43,165 43,143 99.95%
2021-10 31 19 61.29% 744 400 53.76% 23,576 23,549 99.89%
2021-11 30 30 100.00% 720 718 99.72% 40,947 40,940 99.98%
2021-12 31 31 100.00% 744 739 99.33% 41,996 41,995 100.00%
2022-01 31 31 100.00% 744 742 99.73% 42,105 42,105 100.00%
2022-02 28 28 100.00% 672 670 99.70% 38,285 38,285 100.00%
2022-03 31 31 100.00% 744 741 99.60% 41,658 41,654 99.99%
2022-04 30 30 100.00% 720 717 99.58% 40,359 40,335 99.94%
2022-05 31 31 100.00% 744 740 99.46% 40,250 40,247 99.99%
2022-06 30 30 100.00% 720 719 99.86% 39,639 39,606 99.92%




42 W RRFHA

% P2 WMO T 5% # (WMO-N0.306) % 1.1 % Part A 4 # i
BB ELRT A L 50 2 € 2T ~50~200 2 € ~200~500 2 ¢~ 500~1000
R N1~2 28 v2~4 28 <4-1022 ~10~20 22 ~20~50 & 2 1
2 50 22 72+ % 10 AR dodk 4-3

M

% 4-3 WMO i LR & 555G %

Height of base of

Code =~ % Visibility =~ Wind force \ Snow cover in
significant cloud . Icing Turbulence Squalls .
figure N in metres (Beaufort) centimetres
in metres
0 Less than 50 Less than 50 10 No specification Not specified No specification No snow
1 50-99 50- 199 11 Light Light Rain, few Upto2
2 100-199 200- 499 12  Moderate | 3  Moderate | S Rain, scattered Upto5
% % but numerous
3 200-299 500- 999 3 Severe £ Severe £ Rain, very Upto 10
numerous
4 300-599 1 000-1 999 4 Light 5 Light . Snow, few Upto 15
600-999 1000 3 999 5  Moderate | &  Moderate | ® Snow,scattered  Upto 25
< 8 but numerous
@ [*]
-] 1 000-1 499 4000-9999 6 Severe a Severe £ Rain and snow Up to 50
£ mixed, few
7 1 500-1 999 10 000-19 999 7 Rain and snow Up to 100
mixed, few
8 2 000-2 499 20 000-49 999 8 Rain and snow, Up to 200
scattered but
numerous
9 2 500 or more, 50 000 or more 9 Rain and snow, 200 or more
or no clouds very numerous
MNote: When w. = & = saturation, 0 shall be reported for i.

L &R - WMO, Manual on Codes (WMO-No. 306), Volume I.1,Part A.

BEMPATEE R L B i&ﬁf‘lﬁﬁ‘%ﬁi‘&¢i
~25’ﬁz>fi~50‘g'x>fi\75ﬁ AR A dok 44 2 45 g s
Lo DRZIBEWE A G > drk 4-6 2 4T #7ow o
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 4-4 BAAGBES LRBRRT

R -ATEE

ERL e T o L B B 25@%: BOF A | BEAE | k4
2021-07 3,908 21,961 5,421 8,320 17,896 21,149 27,228 30,000
2021-08 1,973 25,754 7,233 907 23,595 29,992 30,000 30,000
2021-09 4,306 28,615 3,934 1,312 29,982 30,000 30,000 30,000
2021-10 2,336 23,363 9,130 2,913 9,989 29,980 30,000 30,000
2021-11 3,953 8,462 2,267 785 7,671 9,914 9,963 10,000
2021-12 4,182 5,360 1,997 374 3,653 5,203 6,810 9,960
2022-01 4,204 4,913 2,108 1,156 3,271 4,630 6,237 9,928
2022-02 3,788 5,102 2,709 1,157 2,805 4,448 7,312 9,922
2022-03 4,064 4,574 2,694 125 2,217 4,086 6,503 9,975
2022-04 4,050 3,672 2,639 119 1,608 2,700 5,241 9,988
2022-05 4,060 5,575 3,287 488 2,045 5,603 8,896 9,995
2022-06 3,781 12,582 8,497 169 6,800 9,721 20,058 30,000

B 12021 & 11 % 3 2022 & 5 F iEiTa R R BPIR B UER T 5 10,000 o = o




9-v

3 45 BiimiEsi L ARATEE Y A A RP -

P FoHA g T L g o] & 25F A | BOF AR | T5F A B4 E
2021-07 42,184 26,630 6,430 831 22,388 29,412 32,000 32,000
2021-08 20,026 24,199 9,207 60 19,355 27,523 32,000 32,000
2021-09 43,143 24,387 7,553 522 18,634 25,641 32,000 32,000
2021-10 23,549 22,515 7,304 372 17,751 22,388 29,126 32,000
2021-11 40,940 21,941 8,950 243 15,464 22,556 32,000 32,000
2021-12 41,995 19,016 8,313 489 12,397 18,182 25,641 32,000
2022-01 42,105 16,368 9,479 1,073 7,916 14,085 24,590 32,000
2022-02 38,285 20,074 9,858 808 10,601 19,868 32,000 32,000
2022-03 41,654 15,607 9,383 98 7,692 14,151 22,222 32,000
2022-04 40,335 19,594 10,007 88 11,194 20,548 29,412 32,000
2022-05 40,247 17,561 9,412 273 9,524 16,393 26,087 32,000
2022-06 39,606 19,480 9,953 177 11,111 19,355 30,303 32,000




LY

3 4-6 BARARIRA L 5 LA S B XA G-

(5 = %)

£- code 0 code 1 code 2 code 3 code 4 code 5 code 6 code 7 code 8 code 9
fc LR E | 0~50m 50~99m | 100~199m | 500~999m | 1~2km 2~4km | 4~10km | 10~20 km | 20~50 km | 50km-~
2021-07 0.000 0.000 0.000 0.000 0.000 0.000 0.896 41.402 57.702 0.000
2021-08 0.000 0.000 0.000 0.051 0.710 2.078 3.092 12.772 81.298 0.000
2021-09 0.000 0.000 0.000 0.000 0.070 0.023 0.813 4.366 94.728 0.000
2021-10 0.000 0.000 0.000 0.000 0.000 0.856 26.113 2.654 70.377 0.000
2021-11 0.000 0.000 0.000 0.202 1.746 5.768 92.284 0.000 0.000 0.000
2021-12 0.000 0.000 0.024 0.024 0.837 32.951 66.165 0.000 0.000 0.000
2022-01 0.000 0.000 0.000 0.000 5.566 31.660 62.774 0.000 0.000 0.000
2022-02 0.000 0.000 0.000 0.000 10.005 35.058 54.937 0.000 0.000 0.000
2022-03 0.000 0.443 0.738 1.476 17.913 28.445 50.984 0.000 0.000 0.000
2022-04 0.000 0.370 1.259 6.000 27.185 30.617 34.568 0.000 0.000 0.000
2022-05 0.000 0.000 0.025 2.463 21.970 14.704 60.837 0.000 0.000 0.000
2022-06 0.000 0.026 0.503 0.555 2.460 7.009 55.303 9.019 25.126 0.000
B 12021 & 11 % 3 2022 &£ 5 F iEiTa R R BPIR B UER T 5 10,000 o = o
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247 BARERLEL LAMEBIA G-k

(2 = %)

£ code 0 code_1 code 2 code_3 code 4 code_5 code_6 code_7 code_8 code 9
we LEE | 0~50m 50~99m | 100~199m | 500~999m | 1~2km 2~4km | 4~10km | 10~20 km | 20~50 km | 50km~
2021-07 0.000 0.000 0.000 0.017 0.040 0.052 1.994 15.354 82.543 0.000
2021-08 0.000 0.005 0.155 1.009 2.357 3.001 4.464 15.570 73.440 0.000
2021-09 0.000 0.000 0.000 0.044 0.137 0.325 3.894 25.798 69.803 0.000
2021-10 0.000 0.000 0.004 0.038 0.221 0.909 4.505 31.836 62.487 0.000
2021-11 0.000 0.000 0.005 0.007 0.278 2.262 9.851 28.486 59.111 0.000
2021-12 0.000 0.000 0.002 0.019 0.219 0.867 16.152 39.752 42.988 0.000
2022-01 0.000 0.000 0.000 0.000 0.159 4.342 30.241 30.357 34.901 0.000
2022-02 0.000 0.000 0.000 0.008 0.039 1.928 21.275 27.084 49.667 0.000
2022-03 0.000 0.471 0.905 0.567 1.131 5.702 26.730 33.701 30.794 0.000
2022-04 0.000 0.826 1.158 1.220 1.460 3.040 13.966 27.289 51.043 0.000
2022-05 0.000 0.000 0.102 0.253 0.673 4.269 21.400 34.626 38.676 0.000
2022-06 0.000 0.050 0.614 0.649 1.358 3.992 15.010 30.364 47.962 0.000
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ERFHE ] 16 16 32
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TR A K 10 & 45 0.85 0.92 0.91
FER A & 30 &4 0.74 0.78 0.83
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1. %3+ % %% QARTOD b 4 Flz ¥ A % - HRiLE P &l

ARpOEPZVTHE - B v *2 2R &3 I FR (FIE)
¥ & (Timing/Gap Test) - f.;i.?ﬁi%J L E S ¥ & (Syntax Test)
REANPER LB LERE (Gross Range Test) ~ ‘2R3 @
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HEENBCELAEMERERUE 2 ENEBLEFA—BE  AIEXRT5EE
(Suspect=3) -

- ZEZHENAER  DUEERE (10280 T ) 2808 BB EREENRES%  2E

BIEER2CLULE BRERSMNS.5 m/sE » ERAo5EUE -
n HPAILHHEAMERE ( NeighborTest )

— ZEQARTODFMd » MR EERR » cEZB—CRBEE (Hlm8/N\F) 2 FE
ERVHISEEEEETEES  ABNIZEEREEER N2 HER (LS8R
F—8 » BB ATISHBUE (Suspect=3 ) - INENER IEr =B B AR — 280

BUE=EAR2MEEEE  MAE2LNR2EEZEER g8 LB ZEZ -
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h--BERE

n ERMESR

B R0

ﬁﬁﬁﬁ flag=1

W1 () #a& (Tming/Gap Test)  [RON
AR (Syntax Test) e

Rk N B {ff8& (Gross Range
Test)}

i EEEREHASE (Spike Test)

100%

77.48%
ERFESLREEEE Y 5 (Rate of
Change Test )

EEEREEL (Z7Wh) Z88E (Flat
Line Test)}

SHEBEIEE (MultiVariate Test) |

RIFEEAZEERRE (Attenuated I
Signal Test) :
mbuhHHRATE4SE (Neighbor Test) 055%

93.82%

80.50%

1-flagiZ2 A : &3P (Pass=1) - F3EFEME ( Not Evaluated=2) - aI5#47 ( Suspect=3)

* _(Missing Data=9 )
(-) EreBEEEREGHIEETER -

flag=2

16.79%

4.16%

0.92%

0.001%

7.40%

[
AA

Euh

flag=3

4.23%

2.02%

18.57%

flag=4

0.00%

0.00%

1.50%

0.01%

flag=9 flag=1

887% 8954%

100%

100%

78.35%

94.23%

91.20%

99.30%

96.41%

60.07%

BT

flag=2

19.74%

7%

0.79%

0.00%

0.02%

22.95%

ik

flag=3

0.91%

0.00%

7.97%

0.70%

3.57%

16.98%

flag=4

0.00%

0.00%

1.00%

0.04%

flag=9

10.46%

58 (Rail=4) - B

h - EEREmERKRIEIL

n ERmEGR

- BUAES - FNEBERS149% - B—ERRTC2RU L ZORERLEAR

0.57% - BEERBFRIZEIS%L

FANZEISWLL L -

07-01~2022-06-30

414483

EiE 2021

o

gk 2021-07-01~2022-06-30 32394

6802

474

= 2%
32718 2491
11337 909

3

50 A SR

i

121

1

HUAER D - NEBED1.05% - BE—ERHRREE2R U L2 O ERELAI S
2.03% - TEERARAILEZBIRCIRERGTERZERN - B

iy

e L)

IEAS

- ALWEW  KEZFERPETHIRNATRE - BH105F(HHEREH
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h - EREmERGIEL

| un%ﬁﬁfz &%

Test1-ifi] (R it (Timing/Gap Test) © HEFFIG iUk
Testo-{Utf-U K GRS (SyntaxTest) : 4EFFlsUT kot

Testé (AP MRUILRTE (OrossRange Test) : S -UKFL - D3DLERALLIH
BT -

TestS KIISHIFFI1B 5 (SpikeTest) - SRMERUE/ MLT0KM - WUt ERRHATLENE

Test7-JlFPHEE ([ RHLEE% ~ g (Rate of Change Test)

JE Fai B AEIR - TERAE LSSy SO AR - AT AR T

Test8-piAZa el (uEN) ks (FlatLine Test) : 4ERflUAUER! - (DA 2RI

{{gﬁﬁgﬁﬁg&ﬁﬁ\éﬁﬁ%mﬂﬁc%@tﬂézm > PIHAF BTSRRI - v LARFERE DL
e TSR -

| B AN INRAE LS A ST

—  Testo-Z2WfnlEHE ka7 (Multi-Variate Test )
WENT - WHAERER I SEH - TSR 8T -

—  Test10- &R 22 in/S ks (Attenuated Signal Test)

* RESEBURGE A IR G - (e

: BB PR T (R BEHT) -

B s - s Test8isyZoklme (. (KGN ZAeERiH S OER -
- TestM-FpiriiifEAtERT: (Neighbor Test) : BRHIFE LS 4807 Bt -
j— ! 5 ; —
- omm : - S s‘ ‘- =0 3
\ ST i i |
pE R EmE I
h--sEREmMEHTIE
BERmEREFIRE
pBEHEE
Group 1|Test1 |seasnms Test 6 | BRENEER Group 2
RERE BEEEEE
AN
REENEE e —
Test 2 |#=assE Eﬁﬁga@@ﬂ% ; RBERR—E
Wit SEZ2EE | | ERERAEA
TeY7 BENEEEE | Test8 | Ebere
mﬁﬁﬂ&%ég '\ g :
EEzmRmE :
Test 4 BefERE :
EEEmERD pEENEmE | R
Test 9 |Ezxmizze Test 11 |mmmnemes | | Test 10 || emamm s
BE BBk 1Bl | e
Group 3 g ;
HEE -

Test3 (18522 1F Rl U5 2 GPS AR E ) KTest5 (R ERNE S RAZF B SR EENSZM MU EFNEIRE) »

ZAHME  FERAREREZREFSE -

N N T
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h - EREmEEHIEIL

n mEREFRENE:
—  Testof AR iARY]
* BRSSP ORI - AR MR MR 4530538 - JRHIT— Skt
SR AR PORHESOSYSIA » FTAT IO I ZoRH A The e -
* SYGRTREIG - SUREGLIESYRETT—EZORH ] - MRSLRMESIA - TRl - MBRBLT )
% ﬁﬂmﬁ:
- A SRR IR » (R0 L E ~ 4-107841 » BURAAHIBLF -

- fﬁﬁf"]i‘* ﬁmﬁénuﬁfz%—‘ﬁﬁﬂﬁﬁf&ﬁ g TS (£ 117 e e S e T b

A~ S RsAS A - 09I T WP L TR - SIS e s v 2Rt - OB P T
fi - IR -

~ Testoi JiAmTLL
© FTRREISACARAEORIOR - INRTELL I -
© AR PR - SN TR T -

1% i | 653

Flag-1 77.48% 99.27% Flag-1 78.35% 96.68%
Flag-2 16.79% 0.06% Flag-2 19.74% 1.05%
Flag-3 4.23% 0.64% Flag-3 0.91% 2.04%
. Sii Flag4 1.50% 0.03% Flag-4 1.00% 0.23%
. i — W
' V) \\7;

h - EEREmERKRIEIL

m mERFRENDE:
—  Test8gilTest10¢ fukli Wit )34
+ BEHERSSPAE ORI - SRR T ¢

- PIBECHIERNTS TR S AL - WL - HESERTT - AR R
(R /D R RTEORIRY - SHET A5 2PEEL -

— 2REBSNEEA TRIN R L R AR - QIR S5 IR » M R A i - JOA I il
SR TR - S TSR e 2R - SRR TR - S be e -

- FiAREEER
© AREHETest8HENAHEORIECT - ARG (EEBT9/NR0.01%) -
o ARHUEROTRE ORI R - BT AR TAE -

Flag-1 99.44% 97.23%

Flag-2 0.001% 0.02%

Flag-3 0.56% 2.75%

Flag-4 0.00% 0.00%
R I
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Ae R E o E K HI 1L

n ERmESR
- EEEREZmERRE - MTiming/Gap Test - Syntax Test ~ Gross Range
Test - Spike TestF41& - R BEHAERTABBSELH 7 RERR
- E=®xBIHBMulti-Variate Test ~ Neighbor Test%218 - EEMAERNOEEY
BERR - UEMUATREARE -
— HEgFRate of Change Test - Flat Line Test - Attenuated Signal Test=%3158&
BEHREEREHEGSE (SHERERRABERS ) 28% -
- mEERIRERE
« ERRIEREHERE (Spike Test ) &%) - #y RO BMERIATEE
KEE(PRE15~18% 7 HE) - MEMBELLAIRS - IWINTAEZAER
BRSO ZEREERD - Wﬂﬂﬁﬁ‘@/\l’fﬁ’fiﬂ’\]lfﬁ% 2
EESREEE (S ) Z18E (FlatLine Test ) RRIEZERE(E
IIJEEFF’*E ( Attenuated Signal Test ) 287 - #ETEHERE - WAIESHE
SREEANEESE - UBNRERZFGENBENRSILAIRS) -
W/ ABEBROIFZEREE - DUREA TRZNTIFEIE -

i P2 3| [ ozt

I s S i & - ! %ﬁ,@ﬁﬁﬁ%ﬁ f@«z%w;g[, “‘§
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N~ RHEEBERERES

n EEREHISBRATRER !

n KBWMOEHFM (WMO-No0.306 ) £1.15Part AFREE - HEeREH ROl 7
A502ARLLT ~ 50~2004R ~ 200~5004K ~ 500~ 1000/\E 1~27E -
2~4NE - 4~10RE - 20~502E - DIRSOAEL EF10EAREE -

Height of base of pam o i
Code significant cloud _Vlslbllll’y ind force kcing Turbulence Squalls Snw_covu in
figure S in metres [Beaufort) centimetres
in metres
0 Less than 50 Less than 50 10 No specification Not specified No specification No snow
1 50-99 50- 199 1" Light Light Rain, few Upto2
2 100-199 200- 499 12 Moderate | 3  Moderate | 3 Rain, scattered Upto5
% % but numerous
3 200-299 500- 999 3 Severe £ Severe £ Rain. very Upto 10
numerous
4 300-599 1.000- 1999 4 Light §  Light _  Snow, few Upto 15
5 600-999 1000- 3999 5 Moderate s Moderate E Snow, scattered Upto25
58* 2 butnnumerous
6 1000-1 499 4 000-999% 6 Severe a Severe ; Rain and snow Up to 50
£ mixed, few
7 1 500-1 999 10 000-19 999 7 Rain and snow Up to 100
mixed, few
8 2000-2 499 20 00049 999 8 Rain and snow, Up to 200
scattered but
numerous
= 9 2 500 or more. |50 000 or more 9 Rain and snow. 200 or more
|a Y or no clouds very numerous
= s -. Note When w. = 8 = saturation, 0 shall be reported for i
Wt KR L WMO, Manuagm Codes (WMO-No. 306) Volume L. I/Pmtb; ;, T L
) N7 mausisse Wn“b ‘%
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n FHEBHERESY

m EEIR2021F £2022F 7B SRR IL RS BBRIEC0% - MMEIZ
FHAER DO REE - FIt - EAMABBEREDT - ARTEEEIEDL
BEERE (BEREEER20002R ) - ETAEEZEERERBRER -

n REERESIHEREL - FEBRB202IF N ¥ FER2022F L¥F U E
RILERB D BB 1I2NERS7/N\E - EPLEARAAGEIERLIHN™ - 1£F
FRRILEESHEHRE - ABNTR65~80/N\KEE(FFR2019FZRK S14LNE) -

2 1 1

“02imeR

20214121

1 1

AW
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o
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N~ BHEEESEREREST
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Ea

BRI 200 T T W -
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5l : 2022-04-10~2022-04-14
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N~ BHEEBBERERSED T

n FHEREEIEE

o ASTERHEREE LR R A HREE - WRRE(R 0T

— ZyérME R
o [EEF TS TR - e AR AR E S (HEE)

FIEEE (B Z ARG - & TR - ] oA
MEREYER (G EEN - A B REERHE - DRE
SR AR AR R -

3
[RF) ~ RSREETT ~ JRFE ~ JRFE ~ PIYEEE PR EE R H 2R
FEERIRRE | - 2021457 H 22022466 A LISt 725 51 Bl
BREEL R Easg AR (5:50%) « HASRER 2 MRE AL (A B (1Y e
FERET]) R50.232 » B M RERTA5 (5 %0550.208 » HAERERELY
FE20% 74 » JREIMERZIFRIGER Z FER EA A e -

{1 i . _— -
o = : e —

e £ \ AN mgﬂzwmﬁmmﬁﬁ'ﬁ‘mﬁ-‘%
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N~ RRHEEBERERES

n FHEREFEIEE
- RIECIEER
« REHECEEA (LSTM) 2 HER EfEREEAgE (RNN)
HHH R IR T4bte > A DU A R 5 SRR AR T R RE DR o5
FORGREMRIERTRE - (AL » LSTMIE S B FITHRIRH L] Fe 51 2 FERE -

FET e fossial BEETE] R ETETES

WET 100 50 50
ede N
] £ EIHE YarEREMSE YIJTREEMSE 197734 EMSE
* \if/ﬁi BiERE Adam Adam Adam
HlEE 100 100 20
SHtEREAN 16 16 32
e 4571
S A s g AR G 0.97 0.98 0.97
HEEGER FHEFI05E 085 092 091
TP K30 5588 074 078 083
LRSS = 1= ~b—- Welt-Gk (5 ~=gg

m G

> AFTEZEQARTODERNERNYRERR  B—REEREEREBHEH
AzoTl HbhoERAZEFERE BB (ER) 83E ( Timing/Gap
Test) - EHEAREFHIBE (Syntax Test) - ERAVIBIRSHIRERE
( Gross Range Test) - 7@ EERERF{EIEE ( Spike Test) - FERFEEE{EER
EfEREE 7185 (Rate of Change Test ) ~ EESRESE (FH ) 218
& (Flat Line Test ) - 2K MEE ( Multi-Variate Test) - RIFEE
K& {biE ERE ( Attenuated Signal Test ) ~ WA LB BHIRS
( Neighbor Test ) %91& -

> GBEEREZmERRIEELD | AR ERSE (Spike Test) 37 -
WA AU BN EFEEEEZTHEENBERELS~18% 8 E) - MElEELLH
RBE - WM A2 A BB RIZCa R EREERD - TMaEEAT
BZHNTIEE - BIBRARERRZBEUE  AFTENNGEEERNES
b (FM/N) Z¥E (Flat Line Test) RERBBEEREBLREERS
( Attenuated Signal Test) 8870 - ETEHERE - WTtESEREEHIH
BERZ  tANBRESEZTHENBENEIEELLLARS) - WD AE

Do, BROGEZERNES - DUBA T TEaE -
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+ - EEm LR

m i
> EERERESWED qui111ETI£f+¥T§H£1EE ERE (BEREER
R2000AR ) - LﬁZ&EF"?Zﬁ EREEEF - #EERESNERIEL
%¥B¥m/$?§2021¢T#E&ZOZZEJ:#EZ%H*LisE—*;F‘i YRl 12/ &
57N\ - EDPI3BRAB AT ERAHR -

> W2021FEZ2022FEBEBEHIT - TEGEIERESH  SRIEAER
HMAEHTREVES  HEOEFPABREATORIBEHEERBREN AR
PO AEANFEERATE  BEBRE LFAMZEE AL (B2 EXE
YATERY, °

> GEEEREBIBAMSRE L ASGSEACHA2ZERERETERER -
HE-RZoR/ELBREE  S—AREHIZEEE (long short-term
memory - LSTM ) - EZ oA H I RRE Eﬁﬁﬁri’JEZO%EH INENZE
BERBALER BB ENBE AR - MLSTMBEER! . KETEYS FA3ELRRR
EETERIARRS  SRBEREBAGEHEITIOEZEREYSE
98% - M BRI RKRI0D ERI T EFBE I EMRERERE T (& - ERK300E
ZIEA . BEI3LTEDSIRHERE - HEREBAGRINLISHERE

Do, ZEREES  MEGERENSRS . HEREI2E-
\ _.‘ : 1* P23 B , e
g ool & oW, iy

+ - AEEm LR

n EiE

> AFTEREERRSAS "RSEREHNS EER . REBREFFRGEN
RFABWARE Z@ﬁﬁﬂﬂﬂ%ﬁﬂuuﬁiﬁﬂ FREERELRERESK - i
—E%Eﬁbﬁfaﬂpﬁé’n\*ﬁfi FAREERBE AR E - A SHEERE

REREVSMEER BEEE0FERCESCRERIME - BL

%E%‘E%Eﬁé’%ﬁﬁ °

> GERERERAIRIESEBE L ZSquaEuﬁﬁ%Z%é’fEi%LﬁﬁE%r%ﬁfﬁJ
HEARRBRBERBHIEEE (long short-termmemory - LSTM ) 7E5E
WH ERATEEY  RKIFEBESDLERIEREBARSE QEEQ
SREREZENER - LUZRIEBHKER -

- : 1‘ { 9 43 L B e
W T ATl e f e st | W ]
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B 1 LSTM#EX 1

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

from sklearn.preprocessing import MinMaxScaler
import keras

from keras.models import Sequential

from keras.layers import Dense

from keras.layers import LSTM

from keras.layers import Dropout,BatchNormalization
from sklearn.metrics import r2_score # BSEE
from sklearn.metrics import mean_squared_error # 5%

#REDHTIERR

period1='2021-07-01 00:00:00' #5>HFRaHARSR]
period2='2022-07-01 00:00:00' #55HriEoRASR]

HENRRER, WitHRREHIEEHE
df=pd.read_csv(r'D:\yihung\1-#52&1+E\08-111 FE#E+=-FHEBEER ERGT 2 R (2)\02- BRI
\RIEEERNEAE\VIS-18.csv',
usecols=('Date_Time','Visibility Value"))
df['Date Time']l = pd.to_datetime(df['Date_Time'],format="%Y-%m-%d %H:%M:%S")
df=df.sort values(['Date Time'], ascending=True)
df interval=df[df['Date_Time'].between(period1,period2)]

test = df interval[df interval.Date Time>'2022-01-01']
train = df interval[:len(df interval)-len(test)]

train_set = train['Visibility Value']
test set = test['Visibility Value']

sc = MinMaxScaler(feature range = (0, 1))
train_set= train_set.values.reshape(-1,1)
training_set scaled = sc.fit_transform(train_set)

X train = []

y train = []

for i in range(10,len(train_set)):
X train.append(training_set scaled[i-10:i-1, 0])
y_train.append(training_set scaled[i, 0])

X_train, y_train = np.array(X_train), np.array(y_train)

X train = np.reshape(X_train,(X_train.shape[0], X train.shape[1], 1))

keras.backend.clear_session()

regressor = Sequential()

regressor.add(LSTM(units = 100, input_shape = (X train.shape[1], 1)))
regressor.add(Dense(units = 1))

regressor.compile(optimizer = 'adam’, loss = 'mean_squared_error’)

history = regressor fit(X_train, y train, epochs = 100, batch size = 16)
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plt.title(‘train_loss')
plt.ylabel('loss’)
plt.xlabel('Epoch’)

plt.plot( history.history["loss"])
plt.show()

dataset_total = pd.concat((train['Visibility Value'], test['Visibility Value']), axis = 0)

inputs = dataset_total[len(dataset_total) - len(test) - 10:].values
inputs = inputs.reshape(-1,1)

inputs = sc.transform(inputs)

X test = []

for i in range(10, len(inputs)):

X _test.append(inputs[i-10:i-1, 0])
X test = np.array(X test)
X test = np.reshape(X_test, (X test.shape[0], X test.shape[1], 1))
predicted stock price = regressor.predict(X_test)
predicted_stock price = sc.inverse_transform(predicted_stock price)

plt.plot(test['Visibility Value'].values, color = 'black’, label = 'Real Visibility")
plt.plot(predicted stock price, color = 'green’, label = 'Predicted Visibility')
plt.title('Visibility")

plt.xlabel('Time")

plt.ylabel('Visibility")

plt.legend()

plt.show()

mse = mean_squared_error(test|['Visibility Value'].values, predicted stock price) # §5:2%&

r2 = r2_score(test['Visibility Value'l.values, predicted stock price) # REFRE (HSEE) L1
HF

print("mse=" + str(round(mse, 2)))

print("r2=" + str(round(r2, 2)))
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Il 2 : LSTM i 2

from numpy import array

from sklearn.metrics import r2_score # BSEE

from sklearn.metrics import mean_squared error # I§75%&
from sklearn.preprocessing import MinMaxScaler

import pandas as pd

import matplotlib.pyplot as plt

import tensorflow as tf # FEHEENARLRE, ERAIER
from keras.models import Sequential

from keras.layers import Dense

from keras.layers import LSTM # LSTM

from keras.layers import Bidirectional # £a)

from scipy.ndimage import gaussian filterld # EiEFE60
from scipy.signal import medfilt

from numpy.random import seed
seed(1)

tf.random.set_seed(1)
# Other essential libraries
# Make our plot a bit formal
font = {family': 'Arial’,
'weight': 'normal’,
'size': 10}
plt.rc(‘font’, **font)
#
# Set input number of timestamps and training days
#
n_timestamp = 5 # BRGEL
train_days = 500 # number of days to train from FEIRAIREL
testing days = 50000 # number of days to be predicted BILATERIFIFKEL
n_epochs = 20 # Il4REREN
filter on = 1 # HEEUREIEES

# Select model type ;EIERIGIERY
# 1. Single cell E84&

# 2: Stacked &

# 3: Bidirectional ()

#

model_type = 2

HFREDTER
period1='2021-07-01 00:00:00' #453tBHtARERD
period2='2022-07-01 00:00:00' #5>HriEoRAHRS
HENFIRER, WHtHRSREHIEEHE
df=pd.read_csv(r'D:\yihung\1-izR&+EE\08-111 BT E=-HEBHEERERST Z AR (\02- BRI 1T \RIEEE
FNEIARE\VIS-18.csv',
usecols=('Date _Time','Visibility Value"))
df['Date Time']l = pd.to_datetime(df['Date_Time'],format="%Y-%m-%d %H:%M:%S")

it 4-3



df=df.sort values(['Date Time'], ascending=True)
dataset=df[df['Date_Time'].between(period1,period2)]

if filter on == 1: # BUEEERE
dataset['Visibility Value'] = medfilt(dataset['Visibility Value'], 3) # S{EEIE
dataset['Visibility Value'] = gaussian_filter1d(
dataset['Visibility Value'l, 1.2) # SEFiEE
#
# Set number of training and testing data :REJIGFIAFEIEE
train_set = dataset[0:train_days].reset_index(drop=True)
test_set = dataset[train_days: train_days+testing_days].reset_index(drop=True)
training_set = train_set.iloc[;, 1:2].values
testing_set = test set.iloc[:, 1:2].values
# Normalize data first
sc = MinMaxScaler(feature range=(0, 1)) # ASEUSIZE, SEEZ 0F 1
training_set scaled = sc/fit_transform(training_set)
testing_set scaled = scfit_transform(testing_set)

# Split data into n_timestamp
def data_split(sequence, n_timestamp):
X =1
y =1
for i in range(len(sequence)):
end ix = i + n_timestamp
if end_ ix > len(sequence)-1:
break
# i to end_ix as input
# end_ix as target output
seq_x, seq_y = sequencelfi:end_ix], sequence[end ix]
X.append(seq_x)
y.append(seq_y)
return array(X), array(y)

X train, y train = data_split(training _set scaled, n_timestamp)
X train = X train.reshape(X_train.shape[0], X train.shape[1], 1)
X test, y test = data_split(testing_set scaled, n_timestamp)
X test = X test.reshape(X_test.shape[0], X test.shape[1], 1)

# {#FH Keras ##% LSTM &5
if model_type == 1:
# Single cell LSTM
model = Sequential()
model.add(LSTM(units=50, activation="relu’,
input_shape=(X_train.shape[1], 1)))
model.add(Dense(units=1))
if model _type == 2:
# Stacked LSTM
model = Sequential()
model.add(LSTM(50, activation="relu’, return_sequences=True,
input_shape=(X_train.shape[1], 1))
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model.add(LSTM(50, activation="relu’"))
model.add(Dense(1))
if model _type == 3:
# Bidirectional LSTM
model = Sequential()
model.add(Bidirectional(LSTM(50, activation="relu’),
input_shape=(X_train.shape[1], 1)))
model.add(Dense(1))
#
# Start training #&EYH|14E, batch_size #ACHIEHE, FIISEEFEMA
#
model.compile(optimizer="adam’, loss='mean_squared_error')
history = modelfit(X_train, y_train, epochs=n_epochs, batch _size=32)
loss = history.history['loss']
epochs = range(len(loss))
# Get predicted data JAIFEETER
y_predicted = model.predict(X_test)
# 'De-normalize' the data IEARASEUSER
y_predicted_descaled = sc.inverse_transform(y_predicted)
y_train_descaled = sc.inverse_transform(y_train)
y_test descaled = sc.inverse transform(y_test)
y pred = y predicted.ravel()
y_pred = [round(yx, 2) for yx in y _pred]
y tested = y testravel()

# Show results BEnrREIER, SEFRBEIR. n EFERIREFIRI 75 X
plt.figure(figsize=(8, 7))

plt.subplot(3, 1, 1)
plt.plot(dataset['Visibility Value'], color="black’,
linewidth=1, label='True value')
plt.ylabel("Visibility Value")
plt.xlabel("Time")
plt.title("All data")
plt.subplot(3, 2, 3)
plt.plot(y _test descaled, color="black’, linewidth=1, label="True value’)
plt.plot(y_predicted descaled, color="red’, linewidth=1, label="Predicted")
plt.legend(frameon=False)
plt.ylabel("Visibility_Value")
plt.xlabel("Time")
plt.title("Predicted data (n minutes)")

plt.subplot(3, 2, 4)

plt.plot(y_test descaled[0:500], color="black’, linewidth=1, label="True value’)
plt.plot(y_predicted descaled[0:500], color="red’, label="Predicted")
plt.legend(frameon=False)

plt.ylabel("Visibility Value")

plt.xlabel("Time")

plt.title("Predicted data (first 500 minutes)")

plt.subplot(3, 3, 7)

plt.plot(epochs, loss, color="black’)
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pltylabel("Loss (MSE)")

plt.xlabel("Epoch")

plt.title("Training curve")

plt.subplot(3, 3, 8)
plt.plot(y_test descaled-y predicted descaled, color="black’)
plt.ylabel("Residual")

plt.xlabel("Time")

plt.title("Residual plot")

plt.subplot(3, 3, 9)

plt.scatter(y predicted descaled, y test descaled, s=2, color="black’)
plt.ylabel("Y true")

plt.xlabel("Y predicted")

plt.title("Scatter plot")

plt.subplots_adjust(hspace=0.5, wspace=0.3)

plt.show()

mse = mean_squared_error(y_test descaled, y predicted descaled) # 975:2%&

r2 = r2_score(y_test descaled, y predicted descaled) # JREFE (BSEE) B 1 #F
print("mse=" + str(round(mse, 2)))

print("r2=" + str(round(r2, 2)))
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#1085 3 : LSTM #18 3

import numpy as np

import matplotlib.pyplot as plt

import pandas as pd

from pandas import read_csv

import time

import math

import tensorflow as tf

from keras.layers.core import Dense, Activation, Dropout
from keras.models import Sequential

from keras.layers import Dense

from keras.layers import LSTM

from sklearn.preprocessing import MinMaxScaler
from sklearn.metrics import mean_squared_error

from sklearn.metrics import r2_score

HREDTER
period1='2021-07-01 00:00:00' #554FRHARR]
period2='2022-07-01 00:00:00' #43HrisoRAsR
HENFRER, R HE
df=pd.read_csv(r'D:\yihung\1-fA5z12E\08-111 F Bt E-FHEB LR ERF 2 R (2\02- &Rl #T
\REEERNBEIARE\VIS-18.csv',
usecols=('Date_Time','Visibility Value"))
df['Date Time']l = pd.to_datetime(df['Date_Time'],format="%Y-%m-%d %H:%M:%S")
df=df.sort values(['Date Time'], ascending=True)
df interval=df[df['Date Time'].between(period1,period2)]

#ER R RSB

# HIRERA B
SPLIT_RATIO = 0.5
# FERCRRE
LOOK_BACK = 240

#IRERFFFHEHS, 2R ERARE

np.random.seed(5)

labels = df interval['Visibility Value'].values
dataset = labels.reshape(-1, 1)
print(f &#lEE {dataset[:10]} RE {len(dataset)}')

HEEER

Scaler = MinMaxScaler(feature_range=(0, 1))
dataset = Scaler fit_transform(dataset)
split_size = int(len(dataset) * SPLIT RATIO)
test_size = len(dataset) - split_size

train_dataset = dataset[0:split_size, ]
test_dataset = dataset[split_size:len(dataset), :]

print(f3II4RERIEE (train_dataset[:10]} & {len(train_dataset)}')
print(f5AIEXERIE {test dataset[:10]} | {len(test dataset)}')
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#HR5 FlRERL. RIEER
def buildDataset(dataset, look back=1):
dataX, data¥Y = [], []
for i in range(len(dataset) - look back - 1):
a = dataset[i:(i + look back), 0]
dataX.append(a)
dataY.append(dataset[i + look back, 0])
return np.array(dataX), np.array(datayY)

train_x, train_y = buildDataset(train_dataset, LOOK BACK)
test x, test y = buildDataset(test_dataset, LOOK_BACK)

#EYBY|RE R
train_x = np.reshape(train_x, (train_x.shape[0], 1, train_x.shape[1]))
test x = np.reshape(test x, (test x.shape[0], 1, test x.shape[1]))

#EY LSTM #&EY

#EA adam B{LER. EJE 50 {E&IT. REHARR 10% H#E
Model = Sequential()

Model.add(LSTM(50, input_shape=(1, LOOK BACK)))
Model.add(Dropout(0.1))

Model.add(Dense(1))

Model.compile(loss="mse’, optimizer='adam’)

# BEGIRRBEILIRTHEE, B UBRREIBESHIRE

Model fit(train_x, train_y, epochs=100, batch _size=16, verbose=0)

#TRAIER
train_predict = Model.predict(train_x)
test predict = Model.predict(test x)

#RETRAIGER, FSEERE

train_predict = Scaler.inverse_transform(train_predict)
train_y = Scaler.inverse_transform([train_y])

test predict = Scaler.inverse transform(test predict)
test y = Scaler.inverse_transform([test y])

#ETETEHERE Root Mean Squared Error

train_score = math.sqrt(mean_squared_error(train_y[0], train_predict[:0]))
print(f 34225 8(RMSE): {np.round(train_score, 3)}')

test score = math.sqrt(mean_squared error(test_y[0], test predict[:,0]))
print(fAIE R ESEIRMSE): {np.round(test_score, 3)})

r2 = r2_score(test y.reshape(-1)test_predict) # JREFE (RSERE) L 1 8T
print("r2=" + str(round(r2, 2)))

#EIREE S

train_predict_plot = np.empty_like(dataset)

train_predict_plot[;, ;] = np.nan

train_predict_plot[LOOK BACK:len(train_predict) + LOOK BACK, :] = train_predict

test_predict_plot = np.empty_like(dataset)
test _predict_plot[;, ;] = np.nan
test_predict_plot[len(train_predict) + (LOOK BACK * 2) + 1:len(dataset)-1, :] = test predict
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plt.figure(figsize=(20, 7))
plt.plot(Scaler.inverse_transform(dataset))

plt.plot(train_predict_plot)
plt.plot(test_predict_plot)
plt.show()
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EIUES 4 FIS1E TEST6 mE A

10.

11.

172

13.

14.

15.

17.

18.

e,

20.

21.

22,

23.

24.

25,

26.

28.

29.

30.

import numpy as np

from matplotlib import pyplot as plt

from matplotlib import cm,colors

from matplotlib.pyplot import figure, show, rc
import pandas as pd

from plotnine import *

import seaborn as sns

%matplotlib inline

period1='2021-07-01 00:00:00' #53HrRaHARR]

period2='2022-07-31 00:00:00' #43HrisoRAsR
HENRIRER, WS

df=pd.read_csv(r'D:\yihung\1-ffi5za122\08- 111 FEEHETE-BEBEAERERT Z R (2\02-BRD T \E
BEERNBEAE\VIS-18.csv,

usecols=('Date_Time','Visibility Value"))
df['Date Time']l = pd.to_datetime(df['Date_Time'],format="%Y-%m-%d %H:%M:%S")

df=df.sort values(['Date Time'], ascending=True)

df interval=df[df['Date_Time'].between(period1,period?2) ]

#HZ WMO ZREREARIBETHEE

VIS labels 1 = ['code 0', 'code_1', 'code 2', 'code 3', 'code 4', 'code 5', 'code 6', 'code 7', 'code 8,
‘code 9']

category 1 = [0.,50.,200.,500.,1000.,2000.,4000.,10000.,20000.,50000.,750000]

df interval['Visibility Value labels'] = pd.cut(df interval['Visibility Value'], labels=VIS labels 1, bins=c
ategory_1)

#test 6 HEETIE
def test 6(T,a,b,x,y,m,n):
if T<=1800: #ERERHZENFIESETHIE, FBERIER 3098
if b==y:
return 'True'

else:
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

51.

52.

53.

54.

55.

56.

57.

58.

Dok

60.

61.

62.

64.

65.

66.

67.

68.

if a>=9999:

if abs(a-x)>25000:

if b==n:

return 'marker’

else:

if abs(a-m)>25000:

else:

elif abs(a-x)>15000 and abs(a-x)<=25000:

return 'False'

return 'marker’

return 'marker’

else:

return 'True'

elif a<9999 and

a>=4000:

if abs(a-x)>4000:

if b==n:

return 'marker’

else:

if abs(a-m)>4000:

else:

elif abs(a-x)<=4000 and abs(a-x)>1000:

return 'False'

return 'marker’

return 'marker’

else:

return 'True'

elif a<4000:

if abs(a-x)>2000:

if b==n:

return 'marker’

else:

if abs(a-m)>2000:

else:

return 'False'

return 'marker’
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69.

70.

7/

728

7/530;

74.

76.

77.

78.

80.

81.

82.

83.

84.

85.

86.

87.

88.

elif abs(a-x)<=2000 and abs(a-x)>1000:
return 'marker’'
else:
return 'True'
else:
return 'Not evaluate'
else:

return 'Not evaluate'

df interval['Time interval'l = df interval['Date Time'].diff().astype('timedeltab4[s]) #ztHEIRI—EER}
BEEIZE(S)

df interval['Visibility Value shift']=df interval['Visibility Value'].shift(1) H#EVSHI—EERATRE
REE

df interval['Visibility Value labels_shift']=df interval['Visibility Value labels'].shift(1) #B{SgI—=&RIHY
BeREARER

df interval['Visibility Value next']=df interval['Visibility Value'].shift(-1) #EVE T —EERIAV8E
REE

df interval['Visibility Value labels_next']=df interval['Visibility Value labels'].shift(-1) #E({§ F—F&RH
BEREARER

HETERNSE
df interval['Test 6']=df interval.apply(lambda x: test 6(x['Time interval'] x['Visibility Value']x['Visibility
_Value_labels'],

x['Visibility Value_shift']x['Visibility Value_|
abels_shift],

x['Visibility Value next']x['Visibility Value |
abels next']) ,axis=1)

grouped1 = df interval.groupby(['Test 6']).count()

print(grouped?)
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IS 5 : FIE1E TEST8 & TSET10 mE A

import pandas as pd
import numpy as np
from plotnine import *
from pandas.api.types import CategoricalDtype
from matplotlib.pyplot import figure, show, rc
import matplotlib.pyplot as plt
from matplotlib import cm,colors
from mpl_toolkits.axes grid1 import make_axes_locatable
import matplotlib.dates as mdates
from datetime import datetime
#REDTER
period1="'2021-07-01" #HBIMARRS
period2='2022-07-01" #53#Hr45sRASE
HENRIRER, WitHREHIRECHE
df=pd.read_csv(r'D:\yihung\1-fA5s5+E\08-111 FEifist = -FIEBEHER EIRET Z R (2\02- B 51T
\ERIEERNBEIAE\VIS-18.csv/,
usecols=('Date_Time','Visibility Value"))
df['Date Time']l = pd.to_datetime(df['Date_Time'],format="%Y-%m-%d %H:%M:%S")
df=df.sort values(['Date Time'], ascending=True)

df interval=df[df['Date_Time'].between(period1,period?2)]

Rolling_Time 5='5Min’ #REBENITIIZ RS
Rolling Time 720="'720Min’ HERTEREI TS RS

df intervalindex = pd.to_datetime(df_interval['Date_Time'],format="%Y-%m-%d %H:%M:%S") #
keavaSi) =)

#ETERIFIE(S DiB)BEITIIRITEE

df interval['Visibility Value MA 5']=df interval['Visibility Value'].rolling(Rolling_Time_5,min_periods
=3,closed="right").mean()

df interval['Visibility Value_std_5'1=df interval['Visibility_Value'l.rolling(Rolling_Time_5,min_periods
=3,closed="right").std()

#ETERIFIE(1 2houn BEISFII N iEREE

df interval['Visibility Value MA 720']=df interval['Visibility Value'l.rolling(Rolling_Time 720,min_pe
riods=3,closed="right’).mean()

df interval['Visibility Value_std_720']=df _interval['Visibility Value'].rolling(Rolling_Time_720,min_pe
riods=3,closed="right").std()

def check TEST10(x,std_5ma_5,std_720,ma_720):
Fail_thd=1
Warn_thd=10
if std_5==0 and x==ma_5:
if std 720<= Fail_thd:
if x==32000:
if x==ma_720:
return 'marker’
else:

return 'True'
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45.

46.

47.

48.

49.

64.

65.

66.

67.
68.

70.

71.

72.

else:
if x==ma_720:
return 'False’
else:
return True'
elif std_720 > Fail thd and std 720 <= Warn_thd:
if x==32000:
return 'marker’
else:
return True'
else:
return "True'
else:
if ma 5 != ma 5 and ma 720 != ma_720:
return 'Not evaluate'
else:

return 'True'

df interval['Test10']=df interval.apply(lambda x: check TEST10(x['Visibility Value'],x['Visibility Valu
e std 5'],x['Visibility Value MA 5']x['Visibility Value std 720'],x['Visibility Value MA 720']) ,axis=
1)

df interval _False=df interval[df interval['Test10']=="False']
df interval_marker=df interval[df interval['Test10']=="marker']
grouped1 = df interval.groupby(['Test10']).count()

print(E#IEL: ', df interval.shape[0])
print(‘i5z=&Y: ' df interval_False.shape[0])
print(AJ2EEL: ' df interval_marker.shape[0])
print(grouped1)
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