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As is : Wind tower / Self inspection

To be : Drone / Auto measuring
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O =271 2 AA =73 A8 F3

O

= AFoMe 2ol xT| ¥ HAAXHLZE o|=m2 MFREl GFS(Global

Forecast System) ZEo| Xtz et fE[Li2l 7| AHAM P2 2HstD Us =

X 2eol UM(Unified Model) LDAPS(Local Data Assimilation and Prediction

System) AIRE &SI ALt GFS 2 LDAPSS| ME ME= ¥ 32 &35

GFS= MTRE=E sH&=IF 2F 28kmo|12, MX|FE 2 HAHF2= 5t1, LDAPS

= ZAZHZ ATTF 1.5kmo|0q, SHtEE BH PHAo=z F

AX= GFS2F LDAPSZE 2t2E 1440(8M)x721(&5), 781(8AM)x602(==)0|

of, HXF2 22 31, 2470

DOl o SAIZH2 GFS2t LDAPSZF 2+t 384, 36A|ZH0|11 AIREHAIR F JHX] 2

H D& grib2gd

GFS Xt== 20184A 1~12&2|l 00 % 12UTC =7|& %t

LDAPS+= 20184 4o CHsliM =Zlet

GFS OlEXxt=el =Zo| =X L2 7|zt tsiM= GFSel 2AZHANL) A2 E

MAIZZ AT

¥ GFS ANL At2 AL E&: 2018031000~2018031912, 2018040900,
2018041000,2018041300, 2018041312, 2018041400, 2018041412,
2018041512

H
mu
4>
ita}
_Ol
9
o)
2

[E 3] GFS & LDAPS HIREE

<& GFS LDAPS
AT 0.25° (<F 28km) 1.5km
ZEPNE 1440( M) x721(E5) 781(&A) x602(H5)
AXS(7IgH) 31 24
AEHA M Shute
of| SAZH 384A|ZH( 2k 16Y) 36A| 24
A ZIEX| 3A|ZE
X2 747 240[.__7P|3|_ A7}
o= 12A|2¢
A= E A grib2 grib2
ftp://ftp.ncep.noaa.gov/pub/dat | 7| MXI27H & ZH (https://data.km
THEd=
a/nccf/com/gfs/prod a.go.kr/cmmn/main.do)




O O

(152% & M 20%)

A 2 EX|EE AR FF

= AFMLoME Dot 2 FFHZ2 $ASIH, ol ¢

ol
fJ
_9.2

S of XA

= 2= 0|= NASA(National Aeronautics and Space Administration)oil A

Ml &3sh= SRTM(Shuttle Radar Topography Mission) 1arc—second(2f 30m) 3HAt

Fo| XEE ARESI¥L, EXo|8E= HAFAAM HMIst= 20134 J|FE

1:25,000 EX|O| B X=2E AT

SRTM2 HMAMA el #=xXxZ11 22 (DEM, Digital Elevation Model)& XM&st= =
=

PN =
EZAM, olCld fF2k=M(Space Shuttle Endeavour)2| SRTM EMZHH|ES Z35H

MMAH 2l DEM AtRE FZE5I¥20i, 3arc-second(2F 90m)2F 1arc—second(2f
30m)el AT KBS MTE

SRTM XtZ=+&= AROIEd| w2} ciekst AiggAloZ CI2EET) 7tsE

SRTM X2 E X 3st= AOIEZ MSK2 A2 [X 4], AI2dAo Ojst A™
2 [X 5]t &5

[E 4] SRTM X2 MIZBA0IE & H2EA!

SRTM AI& A& AlO|E IS5t XAIRE4
https://earthexplorer.usgs.gov/ BIL, DTED, GeoTIFF
http://opentopo.sdsc.edu/raster?jobld=r 1525918613458 ArcASCI I, GeoTIFF.
https://gdex.cr.usgs.gov/gdex/ IMG
http://dwtkns.com/sr tm30m/ HGT
[Z 5] A=A OIs &Y

A2 e A Ay

DTED(Digital Terrain Elev | NGAOIAM JHetst =0 - Zt mleloll= =4 2tHo 2 7+
ation Data) 2 & 28 15 gte| #Eo| EHUS
BIL(Band interleaved by |i | Tt2e| BllolotR}t AMAlS Myst= o Itelo| U= bt
ne) ol 42| lAH E“lt'
GeoTIFF(Georeferenced Tag | Xl2l& MEJF ==l TIFF. GIS ZZa3e| 7[& o|o|
ged Image File Format) x| Zoeol
ArcASCI | Xeld dEoF me=l(60) ASCI & A

16HIE M2 Mo>T, 5->H2=2 ujdE 2 do| N
HGT

E n 2 LIER
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2 AP M= E 42| 55 F http://opentopo.sdsc.edu/olM XM Sst= AI=2
£ TSNS
Az A2 ArcASClolnd, Z7ZHeel Hels SME 124°E~132°E, HS2=2
32°N~40°Ng
CHR2E & XAtE= 36°NE 7|F22 LR 271e] mtel2 ZEXste, MExel o

T2 oE=
o o x AR 28800
o &y AR 14400
A Atol= 0.000277777778 * (2F 30m)
x =etch 2| 123.999861111151° E
y Zstch 2 2R 32.000138888885° N

2td8 EX0|8L XEs SASUHHEEAMH|A(http://egis.me.go.kr/req/list.do)od|
= ghs

M ARE MUESH O ge 5 US
SHASUEEAME| 20 M= shpdEfel EX|O|EL S 1:25,0002 FH=Z A
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(2 7] std8 EX0I2E =22

ERgEy ERIC ERgRY 2ERIC
FHX| A 110 2=l 310
=& 120 S 320
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=3t - AT - FUXY 140 Apod = X| 410
WEXA 150 olz =X 420
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@O WRF BEd 223%c ¢5 9 A3z

O 2 AFoM= o= NCAR(National Center for

(152% & M 23%)

Atmospheric Research)ollA{ 7H &t

St 32 F=x2H 2l WRF(Weather Research and Forecasting) & Al25tG S

O WRF 2EH2 28 UM d|dH RHO|H, +=HZAXI= Arakawa-C ZAHE, ©

A AX= KXol 27t st 7| HA2 zEE At8ste 22 ¢

O 2HZ MX|sH| !aliMe Hutdy, HEHS 25 2to|E2{2], NetCDF 2to|=
22|, grib2 slAMS /st 2lolEE{e| 30| ERstH WRF= http://www2.mmm.uc
ar.edu/wrf/users/download/get_source.htmlol Al MSES = UF

O dx|&l =29 ™
- WRF-3.9.1.1 — 20174 8& 28¢ ZHz|=
- WPS-3.9.1 — 20174 8& 17 EHi|l=
O 2" Mxof AtSE 2lol22]2]

- gcc 4.8.5 (A I d)

mpich—3.2

netcdf-c—4.4.0

netcdf-fortran—4.4.3.

zlib—1.2.8, libpng—1.2.50, jasper—1.900.1

O 2d =tddy 34

- WRF: 34.(dmpar_ GNU (gfortran/gcc)

- 1. basic nesting

-1. Linux x86_64, gfortran (serial)
O WRF ZH Mx| 2

-WRFe| A% =M= [28 21]2 23

-WRFE ©™X MxA|st2, I o|=o WRF MX2| =232l WSE A X|slof &

- AA FEE tar.gz Y HENZ M3 =0 MAXE RstE AlHo]

O

=

=
Jconfigure]E /24501 configures Alddst

Heh o

ol

| = WRFE x5k flsi L==2 siAME WRFV3 CIREE|Z2 0|S35to] HHO[#
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[Ilﬂfaﬂaxri;ﬂi'* ]7{ N T ([ i T

geogrid.exe
ungrib.exe
metgrid.exe

& A S

[28 21] WRF A x| ™%}

real.exe
wrf.exe

-2 TN MBIt SMS 34MOlXIT, B HFo| wal 2Rl & AUS

Please select from among the following supported platforms.

Linux x86_64 i486 i586 i686, PGl compiler with gcc (serial)

Linux x86_64 i486 1586 1686, PGl compiler with gcc (smpar)

Linux x86_64 1486 i586 1686, PGl compiler with gcc (dmpar)

Linux x86_64 i486 1586 1686, PGl compiler with gcc (dm+sm)

Linux x86_64 i486 1586 1686 PGl compiler with pgcc YELLOWSTONE (serial)
Linux x86_64 i486 i586 i686 PGl compiler with pgcc YELLOWSTONE (smpar)
at)

-

e wn =

(

Enter selection [1-55] :

-configureZb HAMMoz Aldlz™ configure.wrf TFAO| AHA =
2lo|E ez M8 58 =olsto] A|AHo| SHA|

—

£ H2l5tH configure.wrf= A|AHEO| SEA HA

i
rot
o
-0

Moz MAME

oo [

-o| mf Huds e 2d ZEFE =d5foF 51, em_real2 Real Data Case =

# ./compile em_real >& log.compile
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- Dols AHolsiod MASE |og.compile ZbAO ErrorZF EAWSHK|] 2410, WRFV3/main

C|20 £2| tholl ndown.exe, nup.exe, tc.exe, real.exe, wrf.exe IFO0|

oo ©

HAMAMogz Mx|EQcty mokst 4= )

EX 5t

-grib2 TS ALSSH| 2lsiAM = BdHsE MAYsHFEof stof ot 22 Wy
£ st stdH+-E M- et
# export JASPERLIB= “grib2 lib C|HEE| H=E"
# export JASPERINC= “grib2 lib C|H EZ| H=Z"
-0|F 8l WHE2 WRF AX|2f 25
LFEFLFD

-WPS C|AMEE|Z2 0|=35t0{ configureE AAIZ|H ClS1 22 3HHO|
WRF2} OFREZIX| 2 AFZSHAAl st Ao E Fol siYHSE et

=~
- = Aol dEfet FH2 1HO|X|2E, 2™ wF™of et A ¢ US

Please select from among the following supported platforms.

1. Linux x86_64, gfortran (serial)

2. Linux x86_64, gfortran (serial _NO_GRIB2)

3. Linux x86_64, gfortran (dmpar)

4. Linux x86_64, gfortran (dmpar_NO_GR1B2)

5. Linux x86_64, PGl compiler (serial)

6. Linux x86_64, PGl compiler (serial_NO_GRIB2)

7. Linux x86_64, PGl compiler  (dmpar)

8. Linux x86_64, PGl compiler  (dmpar_NO_GRIB2)
=

Enter selection [1-36] :

-configureZt MAMMo 2 AAMEM configure.wps IZFLO0| A =0 WRFL}

2 ol ool Hupd M8 H 42, 2lo[2EE] 54 52 &elsto] A

= o ) H—
7“ A—II-Ilé:II-
-0l% ch3ol HYHolE Yzistol ATlUS Sy

OFREZEX]

AHof st

# ./compile >& log.compile




(152%
Dolg AHulelstol MAMSE |og.compile To Error7t =XSHX| &30, WP
2l E2| Ljoll geogrid.exe, ungrib.exe, metgrid.exe Etdo| =AjstH A
MAx[E A

(a) 12¢ 6¥ 00UTC(09 KST)

(b) 129 6¥ 06UTCU5 KST)

INITIAL TIME : 2017-12-06 00:00:00 (+00 hr)

400N

122°E 124°E 126°E 128°E 130°E 132°E

Temperature at 2m

134°E

LT — |

(C)

INITIAL_TIME : 2017-12-06 00:00:00 (+06 hr)

122°E 124°E 126°E 128° 130°E 132°E

Temperature at 2m

134°E

(c) 129 6% 12UTC(21 KST)

(d) 129 69 18UTC(03 KST)

INITIAL_TIME : 2017-12:06 00:00:00 (+12 hr)

3N

Temperature at 2m

INITIAL_TIME : 2017-12-06 00:00:00 (+21 hr)

Temperature at 2m

(°’C)
(29 22] AT Bl=E A3 AHE 2m 7|2 FHEE
@ AFA "H=E

O WRFZ} MMxo=z MR EJ=X =elsty| fs ezl dHsS tHaez &
8M HAEE XalE

O zHel H5
- S AT 2 AKX 30km, 45(EM)X57(HE)
- AXNS: 275 (EY 45)

0
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- 4 4Kk 38°E, 127.6°N
- XE FEH: Lambert
O A4
- ™A= GFS 0.25°
- X|EXIE: WPS 10m(&) stz X2
- timestep: 180=
- ArEE =0 47
- DR T|IZE 20174 128 6 00UTC ~ 2017 128 7€ 00UTC
- =22|2}": CONUS physics suite(WRF Z=7| Ael)
O AdesdZdnt
- AesddnE 2m 7|20 et SZHEE F AALE [O8 230 e
- 2m 7|22 st A FFEEEI YHUHOR LELE A2 ZE Hol ZHo| M
Moz Mgl A=z EtHE
712()

-1

12786 oA 128e 124 128154 128 e 18A| 128 e 21A] 1287 0Al 128 7Y 34

1287864 1287YoA

A ZHksT)

(29 23] AgA



(152% = H|28%)
(3) A3 dojy ¢ ¢ AUst
(7}) SRTM A& A=
@D SRTM larc-second A3 A5 &

O X 22 =& SRTM larc—second T2 ArcASCII &Eefo|Lt, WRF2| geogrid
oA 12 = U= Xd X2 defj= violH2| dejol22, ChREEE otedg Hi
ozl Hel= WHater Il US

O 8 52F Zo| =EZEEt

TFEE ALEsSto] Hiolz| nidz Hetstn, xE
ArcASCII Tt 2 2710|222, 222 H

lolual Hejz oz wakat

B ford@localnost/DATA T/RND2018_KAIA/DATA/SRTM /srtm_124_132.32.36

FOGRAM read_asc
IMPLICIT NONE
INT E ITMENSTON(28200,14400) 2
irtes S HXU
(1, ‘srtm_124_132_32_36.asc')

i=0

i=i+1
(1. #, 3 oum(z i)

riy = 2880014400
(1L, f O0001-28800,00001-14400, dat.* ‘unformatted' , scoec - direct !, g4}
{11,02c-17 un
(113

end program

1.7 All

(23 24] Xt2 &4 HE ZER 3=

O WRFOIM= ct2o| XAtz dy 3o w2t zdS 2AAsie, f&lo ofXE &4

o flole
< o= el

1z
_Ol
Ral
o
i

~ XAIZEZ Rp-x B R}y Al 52 K-y 2 2 K}

ex) 00001-01201.00001-01201

O ztstch g 7|Z22 1#0| AlZf=o{, o|% udE2 zlstch utdol O|o{X[=
HSE Foi5tLl 2= A HetEl SRTM A2 £ CfE2| o|&§2 7H

— 00001-28800.00001-14400
— 00001-28800.14401-28800

O Zt Tl WRFe| GEOG EC ol 22 EMHE HEM & Fo{of &
O 47|M= EHHEES ‘topo_srtm_1s’'2 HMo|5l1 T ZEHo| mdes 42
O WRFOIA siE mde 2lAlstA st M= sHE X|gAtZo| st MA™o| =&t

=
=l index T2 &2 20 ol Zfdslofet



ne

index I}

ro
5]
2,
]

[E
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N
0jo

8] SRTM index I+e!

type = continuous
signed = yes
projection =
missing_value=-32768
dx = 0.000277777778
dy = 0.000277777778
known_x = 1.0
known_y = 1.0
known_lat
known_lon
wordsize = 4
row_order=top_bottom
endian=little

tile_x = 28800
tile_y = 14400
tile_z =1

units="meters"

regular_1|

32.00013889
123.999861111151

description="Topography"

4m o A
re

0E & 024> Fu
T
@ —

>

(
(
(
(
(
(
( 5| &5t
(known_latoll sl =Ha}
(known_yoll sl &st=
( St=
(
(
(
(
(
(
(
(

o
known_xoll &l &

Ral
- Hl

0
rnr~

®
>
=
®
S
0%
i

<
N
>
RAUA

O WRF2| namelistofl A SRTM At2E M = JUESF GEOGRID.TBLES = ofgt
O SRTMO| M= XgdIT W42 HGT_M2 2, ol thet Holg FIF 2
O HZ4= GEOGRID.TBLL| HGT_M &2 [E 9] &2oni, m2M ZMNJI FII=
Hgo|
[E 9] SRTM X2 29[St GEOGRID.TBL €&
name = HGT_M
priority =1

dest_type = continuous
smth—-desmth_special; smooth_passes=1

smooth_option

fill_missing=0.

interp_option
interp_option
interp_option
interp_option
interp_option
interp_option
interp_option

srtm_1s:average_gcel |(4.0)+four_pt+average 4pt

gmted2010_30s:
gtopo_30s:
gtopo_2m:
gtopo_bm:
gtopo_10m:
‘average_gcel | (4.0)+four_pt+average_4pt

default

average_gcel 1(4.0)+four_pt+average_4pt
average_gcel 1(4.0)+four_pt+average_4pt
four_pt
four_pt
four_pt

rel_path
rel_path
rel_path
rel_path
rel_path
rel_path
rel_path

srtm_1s:
gmted2010_30s:
gtopo_30s:
gtopo_2m:
gtopo_5m:
gtopo_10m:
default:

topo_srtm_1s/
topo_gmted2010_30s/
topo_30s/

topo_2m/

topo_5m/

topo_10m/
topo_gmted2010_30s/




O srtm_1sZ namelist 8& MM 201,
average_gcell(4.0)+four_pt+average_4pt2 MZAHSIF 20,

ol sher RH2TE e BHHE ofolg

A=

@ 248 HE A
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B ford@localhost/DATA T/RND 2018 KAIA/DATA/landuse

TUCRAN read_asc 2013
[MPLICIT NONE
INTEGER, ALLOCATAELE, DIMENSIOW(:. ¢} ¢t grid
INTEGER, DIMENSION(15750) 31 grid
INTEGER, DIMENSTOM(15750,18000) $: un, kor
integer ey,
¢ *korea 2013, txt' )
i
i=il
(Lo War ) arid
- 1, 15750
( grid(j) grid(j) =0, B o, gridli) oo 7
gridli) arid(j) 9 aridl) 103 lurhan and built-up land
grid(j) - 1
( gridlj) 21 ) | Irrigated Cropland and Pasture
gridij) - 3
{ grid(i} 1] ! Dryland Cropland and Pasture
grid(j) 2
{ gridij) 18 | Cropland/Grassland Hosaic
arid(j) = §
P gridlj) 19) ! Mixed Shrubland/Grassland
grid(j) - 3
gridij) 20 ) | Hixed Dryland?Irrigated Cropland and Pasture
arid(j) - 4
{ gridj) 123 | Deciduous' Broadlest Forest
arid(j) - 11
o ogrid(j) 12 ) | Deciduous Neddleleaf Forest
gridij) - 12
t(gridi i) 14 ] | Mived Forest
arid(j) - 15
{ gridli} i gridti) 16 ) | Grassland
gridij) - 7
{ gridij) 17 aridii) 22 ) | Herbacsaus Wetland
arid(j) - 17
 grid(j) 4 aridij) 2 | Barren or Sparsely Yegetated
arid(j) - 13
U gridig) 3 aridiy) 4 | Water bodiss
arid(j) - 18
um(2,18002-1)=grid
1.7 Top

[O8 29] ASCI| T2 binaryE2 H&5t= fortran code

[Z 10] &4 58 EX|0|2E7F2} USGS 24-7HH 12| H|w

BHE EX| ZEF USGS 24-category
110 FHXA
120 SEXA
130 AR A
20 o2 A A x| o 1 Urban and Built-Up Land
150 IMESPNEe:
160 SSAIMEX A
210 = 3 Irrigated Cropland and Pasture
220 = 2 Dryland Cropland and Pasture
230 S A Xl X| 5 Cropland/Grassland Mosaic
240 np=2 9 Mixed Shrubland/Grassland
250 7| EFAY B K| 4 Mixed Dryland/Irrigated Cropland and Pasture
310 = = 11 Deciduous Broadleaf Forest
320 g rd 12 Deciduous Neddleleaf Forest
330 ==2¥ 15 Mixed Forest
410 Ated =X
420 =x 7 Grassland
430 =
510 HE&X
20 Aot x| 17 Herbaceous Wetland
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610 A2 X
520 ST 19 Barren or Sparsely Vegetated
710 L &=
220 o 16 Water Bodies
6 Cropland/woodland Mosaic
8 Shrubland
10 Savanna
13 Evergreen Broadleaf Forest
14 Evergreen Needleleaf Forest
18 Wooded Wet land
20 Herbaceous Tundra
21 Wooded Tundra
22 Mixed Tundra
23 Bare Ground Tundra
24 Snow or Ice

HOEH U [E2EY HEAR IS et ARSI AILEH 752(2012), =EetE e

- 2 BHoZ MEE EXO|EAEL EE= CisH &5
e x AXIE: 15750
e vy AXIED 18000

o A AtO|=: 0.000277777778(2F 30m)
e x ZtStCh FlH: 124.99999999°F
e y ZStEE A1 33.124999999°N
- XAtz et opRUIX| 2 ZSHE o2 V[Ee 2 180| A[AE0f, ol ujed

rlo

=
ztstet ohedoll ofofX|&= Mz E FO oL, EX|ol8E= 1709 U= 74

o
il ;9

Zlof, HetE EX|O|ZAXZE CFE29l O
e 00001-15750.00001-18000
- X@d0E utdnt ofEIEXE WRFe| X|@AZIE EMst= GEOG ZH ¢tol M2
ZHE US0M X@At=2} index T E E0jof &

7IMz= EHHE ‘landuse_korea’' 2 Molstl mjdg 4Uyon index o H
7
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[Z 1] &85 EXO|2X index T
type = categorical (X2 "Ell, AZXIE WEXZIX|)
category_min=1 (ZHEI 22| Z[AF))
category_max=24 (ZHEl 22| =[thg)t)
projection = regular_I| (FYH)
missing_value=-9999 (missing value %f)
dx = 0.000277777778 (x 2Hek AXt=7()
dy = 0.000277777778 (y g+&k AXt37])
known_x = 1.0 (known_lonoll 3 &sl= xAXIH D)
known_y = 1.0 (known_latoll sl &st= yAXRIHS)
known_lat = 33.124999999 (known_yoll s &st= ?1%)
known_lon = 124.999999999 (known_xoll sliEst= dx)
wordsize = 4 (byte =)
row_order=top_bottom (Xt gl= 2hsh)
endian=little (end|an kAl
tile_x = 15750 (x 747%#)
tile_y = 18000 (y AXt=)
tile.z =1 (z 747(%#)
units="category" (2H2)
description="landuse_korea" (MH)
- WRF2| namelistollM SRTM At2& Mg += JATSH GEOGRID.TBLS F=Hafjof &
- EX|o & ztH B2 | ANDUSEFZ, olof tist Ho|lE FIF Zes
- 3712l GEOGRID.TBLS| LANDUSEF #&< [Z 12] &S
[£ 12] 845 EX|0|8% X &2 9|8 GEOGRID.TBL ¥ &
name=LANDUSEF
priority=2
dest_type=categorical
z_dim_name=land_cat
landmask_water = korea:16
interp_option = korea:nearest_neighbor
rel_path = korea: landuse_korea/
2 EXol&E H§ AF
O Landuse H|1!
- EX[O|EE MEAYE2 SRTM MSAED} Z2 stdMddoz Zsion], M
Moz MZE LanduseE WRFUAM A ESsh= USGS EX|I=EL2f HWE Falst
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o[=) USGS(geogrid O[F)
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S : .
stAd H (geogrid O[A) USGS(geogrid O[#)
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2 (6] 1 1 [T]24] 2 | Tel 1] [ ] [24]
category category

M ST 3(IAFE 0.3333kn) )
Z id 0[%) USGS(geogr id O[%)

rlot

Landuse
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) [ USGS
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Wind at 10m INITIAL_TIME : 2018-02-21 00:00:00 (+03 hr) Wind at 10m
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126°24'E  126°26'E  126°28'E  126°30'E  126°32'E  126°34'E  126°36'E 126°24'E  126°26'E  126°28'E  126°30'E  126°32'E  126°34'E  126°36'E
o 1t 2 3 4 5 6 7 8 9 10
=) of
28 21 21UTC(06 KST)
INITIAL_TIME : 2018-02-21 00:00:00 (+21 hr) Wind at 10m Wind at 10m
33°32'N 33°32'N
33°31'N 33°31'N
33°30'N 33°30'N
33°29'N 33°29'N
33°28'N 33°28'N
33°27'N : 33°27'N
T
126°24'E  126°26'E  126°28'E  126°30'E  126°32'E  126°34'E  126°36'E 126°24'E  126°26'E  126°28'E  126°30'E  126°32'E  126°34'E  126°36'E
0o 1 9 10
15
—
Reference Vector

[23 33] AlZHH 10m vi2r #iE] & SZHEZ(EH 213, siAE 0.3333km)

[= N |
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(4) ZAILE wiged g 2 A A A4 2 Y A

OhH A A9 - HA

O 150m Olst =X E HIZlF 2 Mz HESS flst 1z EXEIL EXs
= EMZZ2YHEZFI|AMAUZTAES AHEX|GozE MY
O BEMIZEHEZI|AMAEALAE SAAATI} 34.7637°N, 127.2124°E0|11 O|E S Al
o= s ETHels MAYE
A SSIV|MERRIE 295t US

= fridata@ flux/datalawe_258/dacu/15/01/28
[ y R

issEasiEEsEEsnsaRnaAEE

PRRERSERASSERBRREELLLIRRG

o0

([FHEE e e

000
107000,
000,

=3
a3
73,
B0,
7s.
v

1174 &2l ®=t= 1174 = € flag # Humidity # Temperature
Raw 24 : missing Raw 24 : missing
xt=} Flage| ofn) Raw 25 : limitsicheck Raw 25 beyond the liniits
0 : pass Raw 26 : persistency check Raw 26 : persistency check
1 : missing Raw 27 : spike check Raw 27 : spike check
2 : erroneous Rawr 28 : profile check Raw 28 : profile check
3 : suspect Raw 29 : range check
3 Wind speed 2 Wind direction
Raw 24 : missing Raw 24 : missing
Raw 25 : limits check Raw 25 : limits check
Raw 26 : internal consistency Raw 26 : internal consistency
check check
Raw 27 : persistency check Raw 27 : persistency check
Raw 28 : spike check Raw 28 : spike check

Raw 29 : profile check

Raw 30 : range check

(D8 35] BN2RUERIMBEL SEIINE KB AS Y4
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ENIRUERIMBSL0AN BESHE AIRS MEE oS 28

- =1 E(11705): 10, 20, 40, 60, 80, 100, 140, 180, 220, 260, 300m
- A2 g Al
(ex)20150701_T.txt: 2015.7.1. WALSEXZE[T:F HEE V:ES WD EE))

@ GFS ¥ LDAPS v 2HA

O

O

O

GFS & LDAPSE EF EYZZERE SH2E 510 tHels ddste GFSe
49 Ene12 MES| Hichyt ol 2o, SF2Z X2|L0] 2F ZIEEF
5t

T2 MEZo= Hicke| AV xetEll SFRL 2= X[2[Ah0] ESEX| 2E
£ si3en, EHQI32 sME M el2el of 33%, HE2=2 M el2el of 40%
£ XSt E d-e

LDAPS= GFSe| Zmel3nt FAIS S92 7HXA sle, 25 weo =z 5714 A
ANE sEEE MME

AMleh =l MEYE = [ 13]0 220f, O3 170 GFS & LDAPS =H|el2

242t LIERA S

[H# 13] GFS 2 LDAPS Tmlel M3

T8 GFS LDAPS
Zool1: 4.5km
M EMel2: 1.5km 0.5km

T 213: 0.5km

Emelt: 79x41

=) Sel2: 121 x 41 131 X77

- =Ofol3: 121 x67
SAAB T 34.7637° N,127.2124° E 34.7637° N,127.2124° E
= 912/3 _

Zmel2: 20, 12H
Al&x;i()%ﬁ SHol3: 418, 17 B

x| EEodd Lamber t Lamber t
PNE==PNI= SRTM 1s SRTM 1s

EMel,2: USGS 24~ ﬂEﬂ_._El

NI E=INI=]
ExlolE8xt chjol3: A4S Exj0|g

Hn
=
ro
wW
riok
oY
el
Hm
Ral
o
ol
Hn
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34°65'N
35°20'N

34°50'N
35°N

34°40'N

34°45'N

SN 34°40'N

34°N

126°30'E  126°E  126°30'E  127°E  127°30'E  128°E  128°30'E  129°E 127°E 127°10'E 127°20'E 127°30'E

o

[23 36] GFS(ZH) X LDAPS(9) Atz A 2EMEOel

0

(VYJ) 24315 vlEd & 2d A7

O 150m O|st =EXUE Hi2|EF2 2l stEol et 22 HE2 FIIsto] B2 =

H452 EO0|12At g

[ ==}

—

i

4=

P

O WRFOlA =elo] At &£0|S 50nPag, M52 30522 7| Abef
D= [#F 14]2F 220 150m 0|5t 52 370
O 500m oI5t st5ol Chall eta level xt0|Z 0.003, 0.005, 0.007, 0.009, 0.011,

0.0132% 3tof A5 & =320, oo tfigt XMgt 2= [E 15]2F &3

3

O 150m ofstoll siYstes &2 7I&E 37MolM 472 s0i%ted, 85FEH= WRF =

7| dElel 65 olF2t 22 5= AIEE

- ()7t & of MANMoR 5 2ol BrbstE A2 B & US



H45%)

(1528 =
[3E 14] WRF 307 A&F Z=7|AMEf
£ eta level eta level XlO] =0[(m) S (m)
1 1.000000 = 0 =
2 0.993000 0.007000 56.6 56.6
3 0.983000 0.010000 137.9 81.4
4 0.970000 0.013000 2447 106.8
5 0.954000 0.016000 377.6 132.9
6 0.934000 0.020000 546.3 168.7
7 0.909000 0.025000 761.1 214.8
8 0.880000 0.029000 1016.2 255
9 0.831800 0.048200 1455.3 439.1
10 0.783500 0.048300 1914.6 459.3
11 0.735300 0.048200 2396.2 481.6
12 0.687000 0.048300 2902.5 506.3
13 0.603600 0.083400 3845 .1 942 .6
14 0.527900 0.075700 4787.7 942 .6
15 0.459500 0.068400 5730.3 942.6
16 0.397700 0.061800 6672.9 942.6
17 0.342000 0.055700 7615.5 942.6
18 0.291900 0.050100 8558.1 942.6
19 0.246900 0.045000 9500.7 942.6
20 0.206700 0.040200 10443.3 942.6
21 0.170700 0.036000 11385.9 942.6
22 0.138700 0.032000 12328.5 942.6
23 0.110300 0.028400 13271 .1 942.6
24 0.086020 0.024280 14213.7 942.6
25 0.065350 0.020670 15156.3 942.6
26 0.047760 0.017590 16098.9 942.6
27 0.032790 0.014970 17041.5 942.6
28 0.020060 0.012730 17984 .1 942 .6
29 0.009221 0.010839 18926.7 942 .6
30 0.000000 0.009221 19869.3 942.6
[F 15] F7te A Z Hd9| =0|

s eta level eta level Xlo] =0l(m) S (m)
1 1.000000 = 0 =

2 0.997000 0.003000 2k 24.0 ek 24.0
3 0.992000 0.005000 2k 64.0 2k 40.0
4 0.985000 0.007000 2k 121.0 ek 57.0
5 0.976000 0.009000 2k 194.0 ek 73.0
6 0.965000 0.011000 ok 284 .5 2k 90.5
7 0.952000 0.013000 2k 392.0 2k 107.5
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(@) (b)
etalevel
09

eta level
09

N
w

-
o
-
N

10 1

[22 37] eta level 0.9 o|5lol| CHEt HAAS | (a) 7| Aef, (b) =

@ WRF #3# E334 AdS 93 PBL A3 dF =4

R =Y

O WRF Hub—-Height Wind Forecast Sensitivity to PBL Scheme, Grid Length, and
Initial Condition Choice in Complex Terrain(2017)
- B WRF version 3.5.1
- AR HE (=M 1,2,3): 36km(100X76), 12km(136X103), 4km(103Xx103)
_7—IZ_|__I_ 47H xl)é—llol -u-glltll- 7[ E.II:I| b:ol(ol: 80~ 95m)
- Hul =olet JHE Tt 2 levelE interpolation &

— Planetary boundary layer: YSU, MRF, ACM2, MYJ, QNSE, MYNN, GBM, UW

— Surface layer: MM5(YSU, ACM2, MRF, MYNN, GBM, UW), Eta(MYJ),
QNSE(QNSE)

-z

o AAFX|ol X|HEt AZHE HASHH ACM27E =2 M EEEEE 2

° E X x4
= (=

mu n
Ral
)

bl
Am
0
>
2
_?_
rir
e
I
o
rn
-
o
—
wn
(@]
0
(@]
3
(]
|_
HIr
rlo

O Sensitivity of the WRF model to PBL parametrisations and nesting techniques

evaluation of wind storms over complex terrain(2015)



- 2E: WRF version 3.5
- AX M2 (=0 2011,2,3,4): 54km, 18km, 6km, 2km
- A3 1% X|E(surface wind)

— Planetary boundary layer: YSU, ACM2, MYJ, =& = YSU

- 4ot

e PBL schemeol 2} WRFS| E505 Pzt 37 =<2E

o & YSUZI ZtEmte| xto|7t JtE MAen Fek2
WRF 22 E 0| &
(2010)

- 2E: WRF version 3.0.1
- AX HE(=me,2,3,4):
- X_T_E
)

— Planetary boundary layer: YSU, MYJ, Pleim(ACM2)

— Land surface model(LSM): Noah, RUC, Pleim(ACM2)

A

rot
K

54km, 18km, 6km, 2km

c1omZ|Atci-2F 817H), 80m(1E ZIMU-&=x, 4t

0

(=]
2

2= Pleim—-Pleim A&o|M J1& A 2US
0

* 80m EHZI= MYJ_RUC A &lollM JHE QAT 24U
o MEHMQI X|ZF HIZtE Zolol Mast 2H 2 MYJ_RUCE

- =]
. Zge £33 Aol LIERIX] 28

S HiEEe| t7[dAS 24stet XHEHE

=S5 52 LSMECH PBLe| ¥es O Bo| g

(152% & M47%)

A xtol7F LR &=

o|ZtE m@ot

a1 o

= X e =
Analysis of WRF model performance over subtropical region of Delhi,
India(2011)
- 2E: WRF version 3.1.1
- AKX ME(=M11,2,3): 18km, 6km, 2km
—-A=DE: X E
— Planetary boundary layer: MYJ, YSU, ACM2, QNSE
-E
e ACM2-PX 7} NMEtMoz 7|21 AEEE J1& & zolgt
« YSUZL B & ELHS Y F 2olE



_9||—_|
0z
H

O +53 xlde| DFHAT WRF 2 7|8t oiF]
=

=: WRF version 3.6.1

- A4X Y2 (=M 2l1,2,3): 3km, 1km, 333m

- dBILE: XE ~ 1kn(2IC| & ZEXER)

— Planetary boundary layer: YSU, MYJ, Pleim(ACM2)
- Land surface model(LSM): Pleim

- At

o M ITE $£E FE Hets AlZhof| w2t 29| %
o
=)

BLO|3} 5t5 AX o at=7t Zot

o

(152% & H48%)

dAS 2t et o
SE L) B P

I ZZ (first—order closure) gtereld| g, MYJ
2

Z (Turbulent kinetic energy closure) gfeto =z

BTt dekg o|Xctl Eeket
e PBL O|ste] oM ELE2 YSU, ACM2, MYJ =22 2APJt A F
* YSU, ACM2 scheme& 1X
scheme2 HF2S0UHXl &
PBL 1= LHollM CHZ|E At &3HA ZALR
O MAFoM ALZE =2 et

o
o
2
=2
ol
‘|>|

£ PBLZ

SXS

11 (Surface Layer= PBL

=
1 =2 o|F= ARl thols), FI7IH 22 Land SurfaceE =X 5= Algo| U

e YSU scheme(WRF 181 M)

R=
[

- M AFM F2 ALEE PBL scheme2 Ct3zb &

 MYJ(Mellor-Yamada-Janjic or Eta) scheme(WRF 2HH

o ACM2(Pleim) scheme(WRF 7¢1 2M)

— Land Surface scheme2 C}21} &=

e unified Noah land—-surface model(WRF 281 SM)

e« RUC land-surface model(WRF 3t SM)
e Pleim—Xiu scheme(WRF 7&#H M)

=)

- LSMZ & Aget ‘ot WRF 222 o|&st X|ZF HIZIEe| t7[dAS Z=tet X

Hed oIZdE GoHAMYHEE S, 2010)° oM YSU, MYJ(PBL)E ARB3IE 4= NOAA,

RUC(LSM)E AE3 1, ACM2(Pleim)& AE3iE 4ol

)
L

S

ME PleimZt A&t
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[E 16] LESE ™M ESt namelist OfA|

&physics
sf_sfclay_physics = 1, 1, 1, F2 1 ALE
bl_pbl_physics =1, 1, 0, LES & =M eloll 0 5o
isfflx =1, XNHOZHREH &, & ZHA 11
&dynamics
diff_opt =1, 1, 2, turbulence and mixing option
km_opt = 4, 4, 2, eddy coefficient option
¢l =Ct LES M3 ZHelo 22 F0of

(ch 22 A5 33< A2 A A 3§ 23

© Ad+A4
O Alxojol et 2% 22|yS MYSID, GFS LDAPS & O L2 2ixiz
= MEs| Sl AEe Dds
O Aae 2018 42 171 =2 00UTCRt 12UTCe| =7|A|Zte 2 Xl st ond,
A2y MHo|oz HHxZ0l Westol, YRR} Jh8e Welol wta} GFSE

O TEST12 HMA =2|2fd S CONUS(Cotinental US) physics suite@ =2 ZIdisto{ Of

= 'NCAR Convection—Permitting Suite'dll siEst= 222t MEZ o= o529
CH &AM 27|(convective weather)o] =X S otE AWl
O TEST2= TEST10M SUoA LdEMOoZ AlZst= MES BHAsH Ado=zF,

MicrophysicsS WSM6Z, Cumulus Parameterizationg AF23HK| &0 XM 0
TEST3~7X= Microphysics, Cumulus Parameterization, Longwave Radiation,
Shortwave Radiationg® Z5 TEST2%t &2 MEoz MgF

O TEST1~TEST5= Land SurfaceE 25 unified Noah land-surface model2 A&
St¥ 11, TEST6,72 Pleim—Xiu, TEST82 RUCE AtEe

O TEST1,2= PBL scheme& Mellor-Yamada—-Janjic2 Al2st 1, TEST3,7,82
YSU, TEST5,62 ACM2E At3stA S

O TEST4= 1km oO|ste| AXH =M 2I3)ol CHsll PBL schemes2 ArESHA| 211, 2 o
Cl|2AH(Large Eddy Simulation, LES)E X &30 &Y HRE Alttst= FC’._F% Al
&5t 452 H2AESNZ

O Surface Layere| &< PBL schemelt AZ=0{, MYJol= Monin—Obukhovg,
YSU2F LESOll= Revised MM5E, ACM20| = Pleim—-XiuE M &3l¥ S
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[ 17] 2 HAEYH S2|71™d MF

=2y Test1 Test2 ‘ Test3 ‘ Test4 ‘ Testh ‘ Test6 ‘ Test7 Test8
Thompson

Microphysics raupel
P y. graup WSM 6-class graupel scheme(6tH)
(mp_physics) scheme

(8tH)
Cumulus Tiedtke
Parameterization scheme of f(0H)

(cu_physics) (6H)

Longwave

Radiation RRTMG scheme(4H)
(ra_lw_physics)

Shor twave

Radiation RRTMG scheme(4)

(ra_sw_physics)

Land Surface . .
(sf_surface_phy unified Noah land-surface model (2t1) Pleim-Xiu scheme RUC
T . (7%4) (4%4)
sics)
Surface Layer Monin-Obukhov Revised MM5 Revised MM5
(sf_sfclay_phys (Janjic Eta) Mon i n-Obukhov Pleim-Xiu(7&) Mon i n-Obukhov
ics) scheme(2&4) scheme( 1) scheme(1#)
- e, 2
Planetary Mel lor-Yamada-Janjic YSU
YSU, YSU scheme
Boundary layer | (Eta) TKE scheme scheme =njels ACM2 scheme(7t) (18)
bl_pbl_physics o8 18 . -
(bl_pbl_physics) (2) () s mg




O e 452 #let X
m-Zofl, LthZfo| &g

N

RMSE = \/iZ(F’Z.—O’i)2
Nl

F';=F, 0,=0,

F';=F,+360, 0',= 0,

|22 RMSEES ALESIA 2L,

o —
Sekte| Xto|Z ELhE0] RMSES AlMhe mf S22 A8 a8

if |F;— 0, <180
if |F,—0O;| >180 and F, < O,

(2

F',=F, O,=0;+360

if |F,—0;| >180 and F, > O,

(152% & H|52%)

, F=oIEFgt, o=2t&d, N=&F & o ZXE i
O RMSE®} BIAS A2 00UTCS} 12UTC X7|AIZkg £2lsto, 17ige] RdZnE
IR D RS
O GFsel Z% ainte +xo| =1 22 Alziol 2loj, sig Alzke Melstn of
SRS
Y 28 AR BA
O 2t Age AWst=n 228 AlZke siiiel 27|AIZHE=E ohgel Eo 2oL, 2
EIIAZHEE AlZho| AOI3H BRIt AE g
O TESTI0l 7H& Xe Alzho| RO, LIHXE FAISH 22412+ Liety
O LESE XM Zet TEST4= CHE TESTO| Hlsi GFS2t LDAPS ZFOAl A AlZHO]
Zotelx| g Hoz 2l
[E 18] Z HIAEYE A A2t
TEST GFS LDAPS
TEST1 ok 4A|Z1 ok 50
TEST2 oF 5A[Zt ok 755
TEST3 oF 5A[ZH ok 755
TEST4 oF 5A[Zt ok 80&
TESTS oF 5A[Zt ok 755
TEST6 oF SA[ZH ok 755
TEST7 oF 5A[Zt ok 758
TEST8 oF 5A[Zt ok 758
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CFL(Courant—Friedrichs—Lewy) Z=Z10{Al |8 Z|0{ x|

20| $HE x| s ARIF 4TI, ol T2 AXNslRtel &

=
X
T
~
o
(@]
i
4>
0
!
o
0

a
LESS| ZS PBL scheme2 AFRSIX| 21, ZAX} Ujo| 2 HRE SOz A A
57| w20l WMl 4 HoZ meiE

GFS 2HAIRE ALERE 4%, & 53719 A T 12749 HEo| sx2AHF 2

olz{st 2HEE sHZ5t| s Mumet Aol tisl MEHAS Zoizin] 2
SUPOLL MEHS TY AP 22470 HEZHO| ZojE 8|BUS Sute

@) AXE IHZFE 2D AL 7)E e

D AYAH - 10m &

O

O O

O O

o A
l =

=l

GFSe| 1= 10m e 2H MAH22 RMSE= 1.65~2.12m/s, BIAS=
-0.15~0.83m/s<| =

S UM o=z 00UTCo| 2Ryt 12UTColl Hlo 2b2F f=5tA LEH
O0UTC =7|FolME= RMSEE EUS M, TEST8(1.65), TEST7(1.72),
TEST3(1.78) =22 50| 2535H LIEIHGS

12UTC =7|&olM= TEST8(1.72), TEST6(1.76), TEST7(1.79) =22 M50 ¢
T5HA LIELE, SSX¥ 2= TEST80| 7Ha fet 4528 24

MHMHMe=2 TESTI~70| 358 o 22ofst=0| Hls{ TESTS

olste Hae By
T

HI  Of

Hl
i
HI

noe

ro
Oft

B
Mo
12
N
A=l
F>
HI

J2{L}t ch2 TESTO| H|sll BIAST 00l 712 77t 258 LIEHH
00UTCR} 12UTCHIM 25 YSU CHZ|HH S 235t dietks ARE S TEST3, TEST7
, TEST80| Ct=2 tH7|dAS 2435t dotg ALESH TESTO| H|S Ms0| H|W™ <

Tt A2z LEE
A
S|

st ISH2E MYJE ALEe TEST1ZE TEST2= AMS50| 71 HoiX|= ZHe=
LHEHE
LES gretES M ZSH TEST4= 00UTCR2t 12UTCOIM E2F SZHYEEe| A58 LtEl

LAS (OB 38)
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ooutC =7|& 120TC =7 &

RMSE(m/s) BIAS(m/s) RMSE(m/s) BIAS(m/s)
3.00 1.50 3.00 1.50
m—GFS_RMSE —GFS_BIAS - GFS_RMSE —GFS_BIAS

Testl Test2 Test3 Testd  Test5 Teste Test7 Test8 Testl Test2 Test3 Testd Testd Teste Test7 Test8

10

[O% 38] = 1om E£2| GFS A& 21t

O LDAPSSe| I1E 10m == ZA1uE HH MAHo=2Z RMSEE 1.73~2.36m/s, BIAS
= —0.47~1.05m/s2| Ex & H¢l

O O

Kl

LDAPSOAl= 00oUTCe| =EA
FSHAl LIEHE

t7t 12UTColl Hlaf TEST1,2,82 A |t <zt

ooUTC =7|&0lM= RMSEE EX}E M, TEST6(1.73), TEST7(1.74),
TEST4(1.82) =22 Ms0| 5t HENGS
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TEST2= M50| 7HE HOX|& A2z LEE
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00UTC =7|&

12UTC =7| %

BIAS(m/s)

RMSE(m/s)
3.00

Testl

| DAPS_RMSE

Test2

Test3

Testd

——LDAPS_BIAS

Test5

Test6

Test7

1.50

Test8

BIAS(m/s)

RMSE(m/s)
3.00

| DAPS RMSE ~ ——LDAPS_BIAS

2.50

Testl

Test2 Test3 Testd Test5

Testb

Test7

1.50

-4 100

Test8

[323 39] = 10m S=2| LDAPS A& A1t

[3Z 19] O0UTC 10m =52 dstzd RMSE M5 XfO|
RMSE Testl Test2 Test3 Test4 Testb Test6 Test7 Test8
GFS 2.09 2.04 1.78 1.75 1.88 1.79 1.72 1.65
LDAPS 2.36 2.34 1.88 1.82 1.92 1.73 1.74 1.86
[3Z 20] 12UTC 10m &2 stz d RMSE M5 Af0|
RMSE Testl Test2 Test3 Test4 Testb Test6 Test7 Test8
GFS 2.12 2.07 1.92 1.79 1.91 1.76 1.79 1.72
LDAPS 2.27 2.25 1.91 1.82 1.98 1.78 1.78 1.79
[3Z 21] OOUTC 10m &2 dstzd BIAS M5 XfO|
BIAS Testl Test2 Test3 Testd Testd Test6 Test7 Test8
GFS 0.83 0.76 0.25 0.11 0.44 0.27 0.25 -0.15
LDAPS 1.05 1.02 0.42 0.38 0.62 0.17 0.13 -0.47
[3E 22] 12UTC 10m 52 dstzd BIAS M5 XiO|
BIAS Testl Test2 Test3 Test4 Testb Test6 Test7 Test8
GFS 0.74 0.70 0.36 0.26 0.55 0.20 0.20 -0.08
LDAPS 0.73 0.69 0.31 0.32 0.50 0.05 0.05 -0.36
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AQAF - 100m F%

O GFSel 1= 100m 3% Z1E 2H MAXM o= RMSE= 2.31~2.75m/s, BIASE

0.00~0.99m/s2| 2XZE 2¢

O 10me|l RMSE &=of d|3ll 2F 0.5~7m/s B E =7 LtEt-to{ 10me| GFS Zziet
OFREZEX| 2 1000IME MEtM o2 ooUTCel ZEZDIE 12UTColl H|sH k2t =

SHAl LIEF

O 00UTC =7|&o|M= RMSEE 2= mf, TEST8(2.31), TEST4(2.45),

TEST3(2.55) ©22 Ms0| %5 LERS

O 12UTC =7|Z&ollM= TEST8(2.42), TEST7(2.53), TEST4(2.55) =22 Ms0| ¢

25A LIEILE, 10m Z&2| ZDpet olEHIEX|2 TEST80| 00UTC2t 12UTCOIAM =

T b e o

- o

Il

or
o
HL
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O 00UTCOIM = MAMe=z= ZE TESTZE %S zi=elste AL, 12UTCoAM =
TEST8(0.00)2 M 2lst LIHX| TESTIt 2F 52 T2l st UL TEST8E
O0UTC2t 12UTCHIM 25 BIASZH 7HE 0ol 7427 LIEH-F HEkst= deol Mg
O 00UTC2t 12UTCOllA 25 YSU tZ|ZAS 23t gekg AtEst TEST3, TESTY
, TEST80| &2 XM =ZH CtE HI7|4AS Zoat Yetg ALES Testoll Hlsf

Ms0| HluA ok A2 LIEMRCLE GFS2| 10m 351 Z2| MYJE AtSe
TEST & TEST2= & HEol s 20 MYJe| ds0| 7t& HojZlcte &
U=

&%k TEST4E= 00UTCRF 12UTCOIM 242t & et Al ez o
=2 LEHRS(TE 40)

oouTC =7[% 12UTC =2|%&

RMSE(m/s) BIAS(m/s) RMSE(m/s) BIAS(m/s)
4.00 2.00 4.00 2.00
. GFS_RMSE —GFS_BIAS I GFS_RMSE —GFS_BIAS

350 - 1.50 3.50 - 150

3.00 1.00 3.00 -| 100

250 - 0.50

200 0.00

150 ] -0.50
100 - -1.00

050 -1.50

0.00 -2.00

Testl Test2 Test3 Testd Tests Test6 Test7 Test8 Testl Test2 Test3 Test4 Test5 Testb Test7 Test8

(23 40] 1= 100m &2 GFS A& &t
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O LDAPSS| = 100m 3% ZofdM= MAHAH2=Z RMSEZ 2.43~2.81m/s, BIAS
= -0.31~0.95m/s2| B2xE HE¢l. LDAPSOIAM = 10m S5z 2| Mutye=z
oouTCel =HA DL 12UTCOll HIsH 27t ?5tA LiEH

O 00UTC =7|&oM= RMSEE E}s m, TEST8(2.43), TEST7(2.53),
TEST6(2.57) =22 M50 25 HEIRZS

O 12UTC =7|&ollM= TEST8(2.58), TEST7(2.64), TEST6(2.66) =22 MS0| 2
TSHA HEHS S

O LDAPS2| 100m &% ZoolMs= A oM M Bz 25t ds2 2
TEST7t 25 &*2n{, TEST80| 7t& =35t LIEHR

O LDAPS2| 100m BBZ0AM T MMA2Z TEST1~70| 3L o Z22|5t=r| H|sH

d

TEST82 3&2 1 Zolst= d&s =Zo|ut LDAPSS 10m 52 &2l 100m
M= S&E5S U= o|sts Zeko] H[WA ZfotM 00UTCOIAM = BIASIE 7HE 0O

O LDAPS2| 100m ZEH0M= YSU H7|ZASZ =23t gweks ALEst TESTS,
TEST7, TEST80| &2 X|HH I} CI2 7| HAHS 253
Ct 238 M58 HEH MYJE ARESH TEST1Z} TEST

e

I'\) -
rir
0x
or M
o
d
0
[k
2
Ral

O LES tteks MZsh TEST4= 00UTC2F 12UTCOHIM ZF stelel o

or
o
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oouTC =7[% 120TC =7| &

RMSE(m/s) BIAS(m/s) RMSE(m/s) BIAS(m/s)
4.00 2.00 4.00 2.00
mmm( DAPS_RMSE ——LDAPS_BIAS B | DAPS_RMSE —LDAPS_BIAS

350 - 1.50 3.50 1 150

3.00 - 1.00 3.00 - 1 100

250 - 0.50 2.50 1 050

200 + 0.00 2.00 - 0.00

150 ] -0.50 150 -

100 F -1.00 | 1.00 1 -Leo

050 -1.50 050 1 -1.50

0.00 -2.00 0.00

Testl Test2 Test3 Testd Tests Test6 Test7 Test8 Testl Test2 Test3 Testd  Tests Test6 Test7 Test8
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o7F 12UTCOl Hls 2k 10
O 00UTC

O 00UTCe} 12UTCHIM ZF

243 wors

ZI|ZoM =
TEST2(57.2) =22 M&0| 2
O 12UTC =7|&ollM= TEST2(64.5),

T5kA LIEHS S

AbEer TESTH,

RMSEE E(E M
T5HA LIEHS S
TEST8(64

SH0M JHE HolX|=

TEST27} H|1

oA
&! TT

M

o

, TEST1(55.8),

.7), TEST4(65.4) =2 =2

[ZE 23] O0UTC 100m 252 dstzd RMSE M& AtO|
RMSE Testl Test2 Test3 Test4 Testb Test6 Test7 Test8
GFS 2.64 2.57 2.55 2.25 2.63 2.66 2.63 2.31
LDAPS 2.77 2.74 2.59 2.54 2.68 2.57 2.53 2.43
[E 24] 12UTC 100m &2 A2 E RMSE M= Xt0]

RMSE Testl Test2 Test3 Test4 Testb Test6 Test7 Test8
GFS 2.75 2.61 2.67 2.26 2.64 2.61 2.53 2.42
LDAPS 2.81 2.81 2.73 2.49 2.77 2.66 2.64 2.58
[ZF 25] OOUTC 100m &< dstzd BIAS A& Xi0|
BIAS Testl Test2 Test3 Test4 Testd Test6 Test7 Test8
GFS 0.73 0.61 0.65 0.55 0.95 0.99 0.76 0.36
LDAPS 0.69 0.66 0.57 0.89 0.95 0.70 0.45 -0.20
[ZE 26] 12UTC 100m 252 dstzd BIAS A& At0|
BIAS Testl Test2 Test3 Test4 Testb Test6 Test7 Test8
GFS 0.31 0.21 0.30 0.07 0.74 0.52 0.24 0.00
LDAPS 0.34 0.27 0.22 0.53 0.63 0.36 0.09 -0.31

@ A¥gA+ 10m =3
O GFSe| 1&E 10m 3 Z1E H™M 0o0UTCe RMSE= MAMAMSZ 55.8~62.1°,
12UTCS| RMSE= 57.3 .0° =X E HQl ESH MHEEMHOo=Z QoUTCe =2 A

TEST8(56.8),

A-I%OI

o

s 22 MYJ tH7|EAS

o M52 UEmiou B4

- o
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oM ?5et 455 22l TEST82 0{7|MXZ 00UTC2} 12UTCOIAM 25 F W=
A

A
O LES #ets XEoh TEST4= 00UTCOIAM F Bz &s0| oA, 12UTCollA
= M Hm 2z 50| 3 HENRS(OE 42)
00UTC =7|% 12UTC =713

RMSE(") RMSE(°)
80.0 80.0

B GFS_RMSE B GFS_RMSE
75.0 75.0

70.0 70.0 -

65.0 — 65.0

Testl Test2 Test3 Testd Test5 Test6 Test7 Test8 Testl Test2 Test3 Testd Test5 Testb Test7 Test8

[O8 42] 0= 1om S &2l GFS Ale 21t

O LDAPSel 1= 10m 3 ZoE E9H 00UTCe RMSE:E dHMAH2
57.2~62.0°, 12UTCe| RMSE= 65.1~70.0°2] =& =gl
00UTC2| = Z2t7t 12UTColl Hls of 8° D= F=5HH LIEHH
O 00UTC =7|&olME= RMSEE E& o, TEST2(57.2), TEST6(57.3),
TEST1(57.8) =22 M&50| f=otH LIEtGS

O 12UTC =7|&olM= TEST4(65.1), TEST6(67.1), TEST1(67.2) =22 H50| <
TSHA HEH S

A
s MHIM o

—

IR

O LDAPS2| 10m Z&oA = GFSL2t OFEVIX|2 00UTCL2F 12UTCOIM 25 %0
M 71 HolXls ds8 22 MYJ tHZIZEAS =253t getE ARERH TESTH,
TEST27} H|uN 235 M52 LIEH2L GFS2t E2l E50AM 258 d
2ol TEST82 00UTCOIAM 7He M50 HoiA, 12UTCHM= Ml Hmz2 o
EX| &A HENRE

LES gets M ZTh TEST4= OOUTCOHIM U Hm{2 4s0| 243U, 12UTCO|AM

= 7t& 450l F5H HERS (38 43)
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00UTC =7|&

120TC =7| &

RMSE(")
80.0

RMSE(")
80.0

W LDAPS_RMSE

75.0

70.0

65.0

Testl

Test2 Test3

Testd Tests

Testb Test7

Test8

75.0

W | DAPS_RMSE

Testl

Test2

Test3 Test4

Test5

Testb

Test? Test8

[OJ8 43] 1= 10m S&2| LDAPS AE At

[3E 27] OOUTC 10m =&kl dstzdl RMSE M5 XfO|
RMSE Testl Test2 Test3 Test4d Testd Test6 Test7 Test8
GFS 55.8 57.5 59.0 60.3 62.1 58.3 59.8 56.8
LDAPS 57.8 57.2 61.2 58.0 58.1 57.3 59.5 62.0
[3E 28] 12UTC 10m =2 stz E RMSE M5 AfO|
RMSE Testl Test2 Test3 Testd Testb Test6 Test7 Test8
GFS 65.7 64.5 68.2 65.4 69.2 67.1 67.7 64.7
LDAPS 67.2 67.5 70.0 65.1 69.0 67.1 67.2 68.7
@ A¥AFH - 100m FF
O GFS2| = 100m Z& Z1= 29 00UTCSl RMSEE XA XSz 53.0~57.2°,

12UTC2| RMSE= 55.2~62.9°2| #x & H2¢l.
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ZI|HoM=
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it
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TEST7(54.4) =22 M450| 5 LIEISRS

TEST8(53.0),

TEST4(53.8),



(152% & H61%)
O 12UTC =7|&ollM= TEST4(55.2), TEST8(56.9), TEST7(59.9) ®22 Ms0| <
TSHAl LIEHGE D 00UTCLF 12UTC 25 TEST4,7,80| ?5HA| LIEHE
O 10m &M= ds0| vy LU MY HHZ[EHAS 253 gets Al
TEST1, TEST22 017|M 71& ds0| HOX|= H2 =2 LIEHH
O LES Hots ME8h TEST4= O0UTCRF 12UTCOIAM 22t & wimfj, A HajZ2 M s

of =35 HEIRS(OE 44)

I

0o
rol

ooutc =7[% 12UTC =7|%&

RMSE(’) RMSE(")
0.0 80.0

B GFS_RMSE B GFS_RMSE
75.0 75.0

700 |- 700 -

65.0 — 65.0

60.0 60.0 F

55.0 (— - 55.0 -

50.0 50.0 -

Testl Test2 Test3 Testd Testd Testb Test7 Test8 Testl Test2 Test3 Testd Test5 Test6 Test? Test8

(33 44] 1= 100m S¢ek2| GFS A Znt

O LDAPSel 1= 100m 3 ZIE EH 00UTCS RMSE= ZTHMHe=z
53.7~57.0°, 12UTC2| RMSE= 60.3~63.6°2| 2x%E& Ho|o{ MEH2=Z 00UTC
of RRHADTE 12UTCOll HlsH 2F 8° = P45t LIEHE

O 00UTC Z7|&oME= RMSEE E&S W, TEST8(53.7), TEST6(54.3),
TEST5(54.5) =22 M 50| 5 LIEHSGS

O 12UTC =7|&ollM= TEST7(60.3), TEST4(61.1), TEST8(61.3) =22 M=0| 2
5t LBt 28] TEST82 00UTC2F 12UTCOIA 2F 2ot 458 2

O GFS 100m S& Zofet oiEIIXIZ2 MYJ ZIEAS =243t Yots ALEE
TEST1, TEST22 H|wX ME50| HOX|& A2 LB

O LES &ets M et TEST4= 00UTCOIAM Ul #mi2 50| Ho{HL, 12UTCOllA

o
= 7 ez 450| 255 HENRS(IE 45)
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ooutc =7|Z&H 120TC =7 &
SORDMSE(H) SO?JMSE(E)
m LDAPS_RMSE W [ DAPS_RMSE
70.0 70.0
60.0 60.0
[O3 45] & 100m S&2| LDAPS Als Z 1}
[ZE 29] OOUTC 100m &kl stz dl RMSE M& AHO|
RMSE Testl Test2 Test3 Testd Testd Testb Test7 Test8
GFS 57.2 56.7 55.8 53.8 56.5 55.4 54.4 53.0
LDAPS 57.0 56.2 55.1 54.9 54.5 54.3 54.6 53.7
[ZE 30] 12UTC 100m 252 dstzd RMSE & At0|
RMSE Testl Test2 Test3 Test4 Testb Test6 Test7 Test8
GFS 62.1 62.2 60.8 55.2 62.9 61.3 59.9 56.9
LDAPS 63.6 63.3 63.4 61.1 63.5 62.6 60.3 61.3
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15 100mel ZHo M= RMSEE = , GFS2t LDAPS =& 00UTCLt
12UTCOllAM TEST80| 7+& f=5kAH LIEHE
T 100m E%£2| BIASE 2™ GFSe 2% ZE TEST7t &2 oz o|st=
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1= 100m SEM= 00UTCLel Z< GFS2t LDAPSOlA =5 TEST80| 7H& 2
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EST80ll Cish s =el UM 222 LDAPSE AtEst

el TE
O =]
23 29 Z21ls vlmEAse], 7| U HYAZA NS A

@© 10m F5 A3 vz

O 10m EZ£2| 00UTC E7|ZolME +12~+20A12F T2 LARE HestH Moty o
Z GFS7} LDAPSO| H|a§ RMSEZ} S| LiEHE. =3+ BIASE 242 T GFSIt
dutd o= [ DAPSO| H|a 0ol ZHZA LHEHE

O ™A RMSES| Z<S GFSE 1.65m/s, LDAPSE 1.86m/s&Z LIEFGT, BIASE 22}
-0.15m/s, —0.47m/s2 LIEIL} GFSe| M50l o FE(aE 46)
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O 10m Z%29| 12UTC =7|HoA= RMSEE E}2 mf +20A|Z7HX| MM o=
GFS2| d&s0| ?5kA LIEHGL, ol AlZtol= GFS2t LDAPSTH #Atet ds&

22
O BIASE E}2 W= GFS7I MEHA o= |DAPSo| dlai 0o ZhHZH HEHGDD
LDAPSS| A% MUt o=z Amo|st= AEo| I Lietd

Ir

30

O ™A RMSES| A< GFS= 1.72m/s, LDAPS= 1.79m/sZ LtEFG, BIASE 2tz
-0.08m/s, —0.36m/sZ L}EfL} GFSe| MSo| of 2e(ad 47)

RMSE

RMSE(m/s)
3

—GFS_TEST8 —LDAPS TEST8

mewwxv

0

+01 +04 +07 +10 +13 +16 +19 +22 +25 +28 +31 +34
WS AZHAMZH

BIAS

BIAS(m/s)
2

—GFS_TEST8 —LDAPS_TEST8

w01 VO T 0 +13\\6/\+19 ?) 8 51 +34

O ZAZHAMZH

[38 47] 12UTC 2= 10m 2| GFS LDAPS TEST8 Z =} H|u
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@ 100m ¥ A3} v

O 100m 22| 00UTC =7|&oM= +17~+21A[Z10} CHE o SA|ZEe] A EE H 2|
tH MUt o=z GFS7F LDAPSO| Hlsf RMSEZF A LIEFGD BIASE E S
= GFS7F MutxMoz noj=o|st=0| Hlsl, LDAPSE = o|st= Zeko| A

Lhetet

o

O ™A RMSE2| &% GFSE 2.31m/s, LDAPSE 2.43m/s2 2 LIEIL} GFS2| 4
o] £351H LtEISLt BIASE GFS2} BIASZE 242 0.36m/s, —-0.20m/s2 LIE
ooz GFSE i 2eol5tn LDAPSE nfAReo|stnd, LDAPSS| BIASZE 27t 0
of 7t7t2(a8 48)

RMSE

RMSE(m/s)
5.0

—GFS_TEST8 —LDAPS_TEST8
4.0 //\
" }/1\/ \/\/

1.0

0.0

+01 +04 +07 +10 +13 +16 +19 +22 +25 +28 +31 +34
Ol = AZHA Zh

BIAS

BIAS(m/s)
2

—GFS_TEST8 —LDAPS_TEST8
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S e VA

Ol = AIZHAIZH
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[28 48] 00UTC = 100m &2 GFS X LDAPS TEST8 Z=f H|W
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O 100m Z%2°| 12UTC =7|HolM= RMSEE EUS mf L7 AlZtS HelstH X
M o2 GFSe Ms0| 55 HEGS
O BIASE =22 M= GFS7F MEM o=z | DAPSOH| Hlall 0o ZHZAA LIEHG S0
LDAPSS| Z< GFSoll H|sl MeElMoz mAmolst= Asko| IA LieH
O ™Al RMSES| % GFS= 2.42m/s, LDAPSE= 2.58m/sZ LIEIG, BIASE= 242t
0.00m/s, -0.31m/sZ LEI} GFSe| Ms0| o <F&(aE 49)

RMSE

RMSE(m/s)
3

—GFS_TEST8 —LDAPS TEST8

ZNWWW\\V

0

+01 +04 +07 +10 +13 +16 +19 +22 +25 +28 +31 +34
S AZHAMZH
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BIAS(m/s)
2

—GFS_TEST8 —LDAPS_TEST8

T S S S AT . "W T S N S W TR /. R R
01 VO T 0 +13\\6/\+19 A 8 31 +34
i

WFAZHAMZH

[23 49] 12UTC A= 100m &2 GFS & LDAPS TEST8 Z =} H|1l
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® 10m ¥3F 23} v

O 10m Z&2| 00UTC ZZ|ZM = +20~+27A|Z2t0t LIHX| o EA1ZF & L EE F|
2|5t MutMo =z GFS7F LDAPSO| H|sH RMSEZF WA LIEH

O 10m Z&29| 12UTC =7|ZM = +11~+15A1Z2t0F LIHX] o EA|1ZE & AR E F|
2|5tH MutMo=z GFSIJF LDAPSO| H|a RMSEZF WA LIEFL

O 00UTC =7|&te| XA RMSE2| Z<S GFSE 56.8°, LDAPSE 62.0°2 L}EFGD,
12UTC =7|&ke| A< GFSet LDAPS7F Z+Zt 64.7°, 68.7°2 L}IEIL} 00UTCR}
12UTC =7|& 25 GFSe| Ms0| o 2=Fg(ad 50)

00UTC
RMSE(")
20
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1 TIME,USE_RWY, PREC_10S, PREC_O1M, PREC_O1H, PREC_12H, PREC_Z4H, PREC_TODAY, RWY_ID, HEAD DIR, TAIL_DIR,WD_10S,WS_10S,HD_HT_10S,HD_LR_10S,TD_HT_10S,TD_LR_10S,WD_AVG_O2M,WD_MIN_02M, WD_MAX_OZM,WS_~
2018-01-01 00:10,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150,30.1,3.9,H02,R03,T02,103,29.1,22.0,36.6,4.1,3.3,5.4,H02,R04,T02,104,27.8,13.7,40.7,3.9,2.7,5.4,H02,R03, T
3 2018-01-01 9999.0,-9999.0,-9999.0,-9999.0, 33, 330,150, 27.6, 3.9,H02,R03,T02,L03,29.3,22.0,36.6,4.0,3.3,5.4,H02,R03,T02,L03,27.9,13.7,40.7,3.9,2.7,5.4,H02,R03, T
2018-01-01 00:00:40, ,*9599.0,*5599.0,*5999 0,*9599 D,*SSQS 0,75959 0 33 330 150 24 4 3 1 HD2 R03 T02 L03 27 l 22 ﬂ 33 5,3 6,3.1,4 7,H02 Rﬂ3 IDZ L03 25 D 13 7 40 7,3 8,2.7,5.4,H02,R03,T
2018-01-01 00:00:50,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150,19.5,3.9,H03,R03,T03,L03, 26.2,19.5,33.8,3.7,3.1,4.1,H02,R03, T02,L03,28.1,13.7,40.7,3.8,2.7,5.4,H02,R03, T
& 2018-01-01 00:01:10,,-9999.0,-9999.0, 9999.0,*9999.0,79999.0 9999 D 33 330 ]SO 37 E 3. S HDl RO3 TO) L03 27 ﬁ ]9 5 37 5,3 6,3.1,4 1,H02,R03,T02,L03,28.8,13.7,40.7,3.8,2.7,5.4,H02,R03,T
% 2018-01-01 00:01:20,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330, 150,29.7,3.1,H02,R03,T02,L03,28.3,19.5,37.8,3.6,3.1,4.1,H02,R03,T02,L03,29.0,13.7,40.7,3.8,2.7,5.4,H02,R03,T
1 2018-01-01 00:01:40,,-9999.0,-9999.0, 9999.0,*5959.0,79999.0 9999 0 33 330 150 25 3 3 7 HDZ R03 TDZ L03 29 1 19 5 37 8,3. 5,2.9,3 9,!:(02 R03 1’02 L03 29 D 13 7 40 7,3 8,2.7,5.4,H02,R03,T
2018-01-01 00:01:50,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150, 23.6,4.7,H03,R04,T03,L04,28.3,19.5,37.8,3.6,2.9,4.7,H02,R03,T02,L03,28.8,13.7,40.7,3.8,2.7,5.4,H02,R03, T
2018-01-01 00:02:10,,-999 D.*SQSS.D,*SQQQ 0,-999 .0,75999 \),7999? 0 33 330 ]50,28 9 3 7 Hu2 R03 T02 LOE 27 3 19 5 37 5,3 7,2.5,5.],H02,R03,TGZ,LO3,2S.7,13 7,4\).’7.3.8.2.9,5.4,H02,R03.T
2018-01-01 00:02:20,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150, 22.3,3.1,H02,R02,T02,L02,26.9,19.5,37.8,3.7,2.9,5.1,H02,R03,TO02,L03,28.7,13.7,40.7,3.8,2.9,5.4,H02,R03,T
€ 2018-01-01 00:02:30,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330, 150,22.8,3.7,H02,R03,T02,L03,26.7,19.5,37.8,3.7,2.9,5.1,H02,R03, 702, L03,28.6,13.7,40.7,3.8,2.9,5.4,H02,R03, T
17 2018-01-01 00:02:40,,-9999.0,-9999. 9999.0,-9999.0,-9999.0,-9999.0, 33,330,150, 22.3, 3. 3,H02,R03, T02, L03, 26.5,19.5,37.8,3.7,2.9,5.1,H02,R03, 702, L03,28.5,13.7,40.7,3.8,2.9,5.4,H02,R03, T
18 2018-01-01 00:02:50,,-9999.0,-9999.0,-9999.0,-9999. D,-QQBQ 0,-9999.0,33,330,150,21.1, 3.9,H02,R03,T02, 103, 26.6,21.1,37.8,3.7,2.9,5.1,H02,R03,T02,L03,28.4,13.7,40.7,3.9,2.9,5.4,H02,R03, T
15 2018-01-01 00:03:00,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,33,330,150,15.4,5.2,H04,R04,T04,104,24.6,15.4,37.8,3.8,2.9,5.2,H02,R03,T02,L03,28.1,13.7,40.7,3.9,2.9,5.4,H02,R03, T
2018-01-01 00:03:10,,-9999.0,-9999.0,-9995.0,-9999.0,-9999.0,-9999.90, 33, 330,150, 23.5,3.7,H02,R03,T02,L03,23.5,15.4,29.7,3.8,2.9,5.2,H02,R03,T02,L03,28.1,13.7,40.7,3.9,2.9,5.4,H02,R03, T
2018-01-01 00:03:20,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150,16.7,3.9,H03,R03,T03,103,22.5,15.4,28.9,3.9,2.9,5.2,H02,R03,T02,L03,27.8,13.7,40.7,3.9,2.9,5.4,H02,R03, T
2018-01-01 00:03:30,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150,12.0,3.5,H03,R02,T03,L02,21.4,12.0,28.9,4.0,3.1,5.2,H02,R03,T02,L03,27.4,12.0,40.7,3.9,2.9,5.4,H02,R03, T
2018-01-01 00:03:40,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33, 330,150,10.5,3.7,H03,R02,T03,L02,20.2,10.5,28.9,4.0,3.1,5.2,H03,R03,T03,L03,27.1,10.5,40.7,3.9,2.9,5.4,H02,R03, T
2018-01-01 00:03:50,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33, 330,150,21.3,3.7,H02,R03,T02,L03,20.0,10.5,28.9,3.9,3.1,5.2,H02,R03,T02,L03,27.0,10.5,40.7,3.9,2.9,5.4,H02,R03, T
2018-01-01 00:04:00,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150,27.0,4.1,H02,R03,T02,L03,20.2,10.5,28.9,3.8,3.1,5.2,H02,R03,T02,L03,26.9,10.5,40.7,3.9,2.9,5.4,H02,R03, T
2018-01-01 00:04:10,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150,18.1,2.9,H02,R02,T02,L02,19.3,10.5,27.0,3.7,2.9,5.2,H02,R03,T02,L03,26.8,10.5,40.7,3.9,2.9,5.4,H02,R03, T
2018-01-01 00:04:20,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330, 150,15.2, 3.5,K02,R02,T02,L02,18.8,10.5,27.0,3.8,2.9,5.2,H02,R03, T02,L03,26.7,10.5,40.7,3.9,2.9,5.4,H02,R03, T
2018-01-01 00:04:30,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-999%.0, 33,330,150, 20.3,3.3,H02,R03,T02,L03,18.6,10.5,27.0,3.7,2.9,5.2,H02,R03,T02,L03,26.6,10.5,40.7,3.9,2.9,5.4,H02,R03, T
2018-01-01 00:04:40,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150,14.6,3.9,H03,R03,T03,L03,18.0,10.5,27.0,3.8,2.9,5.2,H03,R03,T03,L03,26.4,10.5,40.7,3.9,2.9,5.4,H02,R03, T
2018-01-01 00:04:50,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150,11.1,4.3,H03,R03,7T03,L03,17.1,10.5,27.0,3.8,2.9,5.2,H03,R03,T03,L03,26.0,10.5,40.7,4.0,2.9,5.4,H02,R03, T
2018-01-01 00:05:00,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-999%.0, 33,330,150,22.1,4.1,H03,R03,T03,L03,17.7,10.5,27.0,3.7,2.9,4.3,H02,R03,T02,L03,25.9,10.5,40.7,4.0,2.9,5.4,H02,R03, T
2018-01-01 00:05:10,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150,22.8,4.9,H03,R04,T03,104,17.8,10.5,27.0,3.8,2.9,4.9,H03,R03,T03,L03,25.7,10.5,40.7,4.0,2.9,5.4,H02,R03, T
2018-01-01 00:05:20,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330, 150,26.5,5.1,H03,R04,T03,L04,18.8,10.5,27.0,3.9,2.9,5.1,H03,R03,T03,L03,25.€,10.5,40.7,4.0,2.9,5.4,H02,R03, T
2018-01-01 00:05:30,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150,15.0,4.7,H03,R03,T03,L03,19.0,10.5,27.0,4.0,2.9,5.1,H03,R03,T03,L03,25.3,10.5,40.7,4.0,2.9,5.4,H02,R03, T
2018-01-01 00:05:40,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150,11.9,4.9,H04,R03,T04,L03,18.9,11.1,27.0,4.1,2.9,5.1,H03,R03,T03,L03,24.9,10.5,40.7,4.0,2.9,5.4,H02,R03, T
2018-01-01 00:05:50,,-9999.0,-9999.0,-99959.0,-9999.0,-9999.0,-999%.0, 33,330,150,11.8,4.5,H03,R03,T03,L03,18.1,11.1,27.0,4.2,2.9,5.1,H03,R03,T03,103,24.6,10.5,40.7,4.0,2.9,5.4,H02,R03, T
2018-01-01 00:06:00,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150,8.2,4.9,H04,R03,T04,L03,16.4,8.2,26.5,4.2,2.9,5.1,H03,R03,T03,1L03,24.2,8.2,40.7,4.0,2.9,5.4,H02,R03,T02,
2018-01-01 00:06:10,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150,13.1,4.5,H03,R03,T03,L03,16.0,8.2,26.5,4.4,3.3,5.1,H03,R03,T03,103,23.7,8.2,37.8,4.0,2.9,5.4,H02,R03, T02
2018-01-01 00:06:20,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-999%.0, 33, 330,150, 9.3, 3.9,H03,R02,T03,L02,15.6,8.2,26.5,4.4,3.3,5.1,H03,R03,T03,L03,23.3,8.2,37.8,4.0,2.9,5.4,H02,R03, T02,
2018-01-01 00:06:30,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999. 0,33,330,150,E\.6,3.7,HD3,RDZ,TD3,L02,14AE.9.2,26,5,4.4,3A7.541,]-1\)3 RO3,T03,L03,22.9,8.2,37.8,4.0,2.9,5.4,H02,R03,T02,
2018-01-01 00:06:50,,-9999.0,-9999.0, 9999.0,*9999.0.*9999.0, 9999 0 33 330 ]50 14 J 3 7 H03 RO3 T03 L03 14 9 8. 2 26 5 4 4,3 7,5. 1 H03 ROJ TL)3 LD3 22 3 8. 2 37 ﬁ £ 0,2 5,5 4,H02,R03,T02
2018-01-01 00:07:00,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33, 330,150,19.2,3.7,H02,R03,T02,L03,14.6,8.2,26.5,4.3,3.7,5.1,H03,R03,T03,103,22.2,8.2,37.8,4.0,2.9,5.4,H02,R03, T02
2018-01-01 00:07:10,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-999%.0, 33, 330, 150,8.6,3.9,H03,R02,T03,L02,13.4,8.2,26.5,4.2,3.7,5.1,H03,R03,T03,L03,21.8,8.2,37.8,4.0,2.9,5.4,H02,R03,T02,
2018-01-01 00:07:20,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150,8.2,4.7,H04,R03,T04,L03,11.6,8.2,19.2,4.2,3.7,4.9,H03,R03,T03,L03,21.4,8.2,37.8,3.9,2.9,5.4,H02,R03,T02,
2018-01-01 00:07:30,,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0,-9999.0, 33,330,150,13.5,5.4,H04,R04,T04,L04,11.5,8.2,19.2,4.3,3.7,5.4,H03,R03,T03,103,21.2,8.2,37.8,4.0,2.9,5.4,H02,R03, T02

2018-01-01 00:07: 40, ,'9599 D,'BQBQ 0,-9999.0,-9999.0,-9999.0,-9999.0,33,330,150,12. S 5.4, HD‘! RD& TDli L04 11.6,8.2, JB 2 4.3,3.7,5.4,H03, RO! TDS 03, ZJ 2 8.2,37. E 4.0,2.9,5. 4 HOE RDE TD3V
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126°10'E 126°15'E 126°20'E 126°25'E 126°30'E
M2 [« [e] HN HOMNT2NN1+MNT6| {8 BEOTEA |24
category

[28 55] EfotH|HE ZO|ole| EX|O|E



(152% & M75%)

(ch) 22 23 3 A5 dojy vl

@

TS5 2 v

O 00UTC Alde| &% Zyt= I8 570 LD ZH 22 RMSERl BIASE &M=
sto{ D& LENH S

O 00UTC %2 RMSE Z1l= ¥ E 2.69~4.52m/se| %X & Ho|11 Uon{, 7
ol 7I&F 42 RMSEE H% 11, 2¢lo| 7I&F =2 RMSEE E% S

O HZEYE RMSE= {E(6~8¥)ol W 2.99m/sZ 7I& ZAH LIEtGLD, HA2(12~2
ol @ 4.10m/sL2 7t& =2 LiERen 5(3~58) 7t2(9~118)2 22
3.37, 3.35m/sZ wAlet M58 E¥ =

O ¢¥ BIASS| H=2 MAXMoZ —2.75~-1.23m/s8| =X E H0{ MUIMOZ 1A T
ot= A2 LIERH DD, 6ol ZH& ool 77kl 1220 JHE 0ol A LIEHSS

O HZ&EYE BIASE &, &, 7t20| 22t -1.69, —-1.59, -1.60m/sZ FAlstA LIE}
0, H2S -2.18m/s2 DpAaDolshs As0| T LEGS
RMSE(m/s) BIAS(m/s)

6.0 3.0

. RIVISE —BIAS

5.0 il

4.0 1.0

3.0 0.0

2.0 -1.0

1.0 -2.0

0.0 -3.0

12 28 38 48 58 68 78 8% 98 108 118 128



(152% & HM76%)
O0UTC Alglel &% Zzt= 18 580 LENID oi7|M OiEbyix|z zh ¢E=z
RMSE2} BIASE &tEstol T2ofl LEt &
12UTC Z%2| RMSE Zzts 2¥H=Z 2.89~4.58m/s2| EXZE Ho|Z Y2n,
oouTCSt ofzIX|2 7€o| J1& W2 RMSEES HE¥ 1, 2¢¥€o| 712 =2 RMSEES
Holof MetM o=z QOUTCECt 22 RMSEZ| =2 LIEHGS
AXEYE RMSE= oigol " 3.16m/sZ JHE WA LIEGD, ASo o
4.15m/sL 2 7t& =7 LiEtG D 53 722 242 3.50, 3.50m/s2 FAtet o

2 20 AEEd2zE ES M 00UTCELCE RMSEZF =7 LIEHGS

HE BIASS| Z9 MAAH2E -2.76~-1.79m/se| EXE Eo0f MEXo = AR 9
St= g2 HERI L, 60| JHE ool Zi7kg 1l 12&0| Z7HY OollM A LHEHGS

AEE BIASE =&, (&, 7t2, A=20l 22t -2.05, -1.96, -1.78, -2.27Tm/s&
LIEFL, Z7HS0l ZHE ool 4L, A=0| 7HY OollM HAS

O0UTCLt 12UTC ZotE EUE I, MEH o=z 0§29 o EMs0| =2 LIEHHD
HE29 o EMs0| I LIEIGS. Eot 2& oA FEE52 AR oSt= A=
LHEHR

RMSE(m/s) BIAS(m/s)
6.0 3.0

. RMISE —=BIAS

5.0 -4 2.0
4.0 1.0
3.0 0.0
2.0 -1.0
1.0 -2.0
0.0 -3.0

L=
=

= =l 32k a=E 5§32 g2 g 98 108 118 1%

[O& 57] Effetd|H A AlSo| 12UTC & 2ol



@

(152% & M77%)

2% A% v

O ooUTC A&Ee

Ant= T8 590 LiEtLto 2t 2EE2 RMSEE &&ESH] 1

0o
N

S

goll HERS

O 00UTC 32| RMSE Zit= HZE 47.52~65.30°2] 2X &5 Hol 20, 12

Jo| 7ba W2 RMSEE 21, 6¥0| 718 =2 RMSES 28

RMSE= &, 1§, 7t2, 20| 2 57.88, 58.34, 55.79, 54.65°2 L}

=
=. A=0| 7t& 21, o{F0| Jt& A LIEHH

o= MUtE ZoE LEoLt 2 AEEE Bk o 3 ®HIF X @

HdEE 242 iz 54 Aol e 458 UEUXIE 2UAS

RMSE(’)

80.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0

12

B RMSE

-C! D
E E E E E

12 128




O AEYE RMSEE=

YHZ 46.69~65.12°9| 2%
P %2 RMSEE 2%, 180 7t =2 RMSEE =2

20| ZtZ+ 53.71, 54.38, 57.46, 54.95°2 L}

=, &, 712,

Efgteny Fo| 7td 21, 7t20| JHE =7 HEtE

O AZEHez 2

HXL 3K

.—
el

0jo

RMSE(’)

80.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0

o=

o
LS

i, 00UTCSt
M d|xzel HEHSZ LIEIG 20 Q0UTCRF DIRIZIX 2 2t AHERE EUS

%D, PPz =

[e] X=3
M=

—
= o

m =

=
=

[o=]
AN

(152% & HM78%)

e 2= a8 600 LEt-D 00UTCRF DiZIX|Z 2+ HE=

o
ol HERLE

Hol on{, 7¢

p=3
=

O|X| &2 ZnE LIEt oL, ddE2 &

wf A

Ed Al"o| =2t 452 HEHAIE

-1 o

o

B RMSE

‘l
2 38 1

i 2=

o
=

[ 59] EN

Al S

=

=

o 12U1C 3

Sk
S

s8 g2 78 g% 9% 108 1

Aot

13

1



(152% & HM79%)

© e 23 FIF

O

00UTC &%2| RMSE Z1t= gH=E 2.69~4.52m/se| 2X& EQ 1, 12UTC 2
%o RMSE Zzt= EE=E 2.89~4.58m/s2| =X & E¥ S

Z€2 S2|otgn JEARE ALEE EM Aol Aol ME 48 00UTC2F 12UTC
ol RMSEZF 22t 1.65, 1.72m/s2 UEHG20{ efctd|aiErel 48 00UTC2t
12UTCS| RMSE= 22+ 3.52, 3.74m/s&E LIEIL EMECH 450 XS

rlo

BIASE Et2 Mz 2M2 43 00UTC2t 12UTC7t 22t —-0.15, -0.08m/s&Z Lt
EfLt 22 7|2t Ef otH|HEH(00UTC:-1.80m/s, 12UTC: -2.21m/s) ECt 0ol 7t
7t HekEl= deo| MA LIEHE

O0UTC S| RMSE ZIt= EHE 47.52~65.30°2 2xX& E1, 12UTC 3
o] RMSE Z1t= EEE 46.69~65.12°2] EXE LIEH S

22 S2lngn dHEXNRE ASe B4 Ao Ao ME 4" 00UTC2F 12UTC
°| RMSEZ} ZtZt 56.82, 64.70°2 LIEHG S0 Efotd|ad &l 43 00UTC2t 12UTC
o RMSE= 2iZ2t 54.97, 49.91°2 LIEtL} 00UTCE EMECH M50| 258t A2
2 HERE

Mooz 2E Ho| % Zics EdErct RMSEZE 2 HEHAM, 2420 ot

LM olsts Aeo| A LIEten Fekel 29 EMErCt RMSEZF 2| et
F

olzigt M2 = W, & X[HolM Aol F2[2tFE MEet Aol ChE XJoME
z|M =2|2tgo| ofd = Ucks HE Tfete = AU EHo| Aol chE =8|

A0{ Eff ohH| 2l Zhof| A

b o
1o
_O'L
rlr
jin}
|'II
di
_|
m
(@))
_{
(@]
Mo M
i)
>
H
1o
_ol
rr
o
0
k=)



(15
2% = H|80ZE)
ol o|E

ol

—
—

SRS
e ol efoi I:H-IO”A-I 2

A

—
o
|=1|Eﬁ=|

7}) ¥ A=Y
O o

W T
jol” L.IMUI O_ |r
i oll = 0 o
I
Yo B R
S ol 10 o Ko 30 o
F O 10 - < D H L H
B = " 2 o o0 oS o 2B
1| _ o (@] | o
R - n " o5 @B B
= % O ap 8 1h g O
) El L o3 = Tl B i e 3
o _ — { _
L R o WooF L ey
H o Ko = T 3 " el _ KO it oo
= 0 _|r - 1 = S - s =]
] O A LLI joll o3 o b W_m o 100 ol ol
I = o3 s Moo o o o o ol Tl ) ™
o = Sk T i 5 K _ Fl o2 i
S - & od s = . o ﬁn_ m__m o
il ~ A rk {F ol
o n i ol " H oo zl = o % n
- o =0 1| I |_E Kl = —_— ®i 0 = - M
_ M 0 o n on U ] = 5 ]
z 0 Aaom:x% T T Rl o) quTﬂg % o
oo E_Eol,m_ G 5 12 K 3 Ko @5
= oA ! 0 = 4N Kl s - _ &3 o
S TR o iy w0 = 5 ol ol o g % m_.m _
___H_.war%ﬂ__dxgm o9 = oll mwbxéu = W
0 NWNE: H_._._ol_ mo_um_ o LHo T :._NW ;:oomm_m_
EHTEMWs;S Sy O y T W
BT w D om w0 5o e 5T mE o
E_Ewmw._@:.*ﬂe_u_ﬂkl _u._a mmmm _u._lol_m, Umoﬂu_.__.._
mmoo_ = aomﬁmo = o RO lmﬁae 1wmm
z:m.___@mmzmeﬂm o = w © o @umg W E
go_ﬂm_r._mu_.@n_._ﬁ. LY E_______.r H_%Hﬂa xﬁm;
.&NNA.&G Im_r_ R qumw 75W9_o __gmuau
o Kl = ]S puy Al | o o H = ¥ [HI | K =gqr - » 10
o_km %I:m___ﬂ o MI__N m.rAEx 2 &
=1 ol S = ol .r_ 2 . T = H = e <l " o o ol
T~ t o S 4 3 $ ) = o ol £
H o 5 = H Ao o o <0 W < T X 5} U m ol
s =2 il 31 o o K K0 oroE o LN T T o = 7S o
O Ez.@fﬁm_@as o._;aammmwfi 70
O moo_nm%h %mwwwmm% kool
O o o <r T T 0 = = i < — of M Pl
ol O T e 0d {1 ol ey ol " O] <
O ol = il = B i ~o Kl
T h ¥ o 2 o 80
O L] = X o o
O = o <7 0 3 70
e RO Wl
ol o k[0
~ ol W
O



(152% = *81%)

53 il — .
g B 8o
< 2 i
Hn % =223k orow oM b E
S 1o 5§ .8 R > zr o D [t} E 2
~ T o Q8 = ] = o ol > » R
o O © 7 o E H = e r
woooR 2% H Uy 5 02 r_ 2 =
P! or T = o Pl o - o v = = k
= 5 1 = B — ol o <
< xo 00 K [e] — 1l L_n_ = _|__ O
oH M R0~ e o WS S _ -
o . Ki = H = ®m ul
__An_ L_l_ 110 __OL == I_I_ (&) ~
1| - = = o v 2 o c 1N =
- = o oo & g8 o =] pal R
1o Kl0 Iy — 0 g ¥3 o or = KO =
~ 2 wogn © N RO D0 = o Womr W
™ <0 T o [\ g T O ¢ oo™ <
Klo N S M < B EREAN TR =
— ol o < e 0 < S} 9w ol
o KI - 5 g 4O ] I = K =
=0 X0 o gl — ) o - B - = ou e
oo o L 0 4 soad TTExo
ng 7 —_ m.u.M |._A|O = -, — _ _|_| 1o ~
ak N R T Is R Rl o0 Ao P
= H T Ho . . o <~ o ! o) <Im
1! z S = B < i . S Ko o B oy ____ﬁ_vﬁ__ o wﬁ o
— — = - = g =< - : :
; = =g Ib n £ B . 0 o Ul R 5 R
0 i I =N g <2 Mm o Jr H of B OO H K
of W 1T g 2 < T T of R oUp X0 Ko
v oz LoIwmo 3 g2 LT ®w 28T 2R
2 M LU N 2 o 9 = _ w29 N
s LRE 2 0 DR E OHE N o
= T oo o - 8 = S MR ©
N i E_m ¥, gr ol L= = O T = M_E A w._ﬁ mr ok
m = = % N Al S S o Mo ol
ow = N o K - FREE Taxal¥E
ol Ul S 1 Ko s s ™ W = w8 K = T
20 o1 Ym0 2 o mn 1 o R }oa gy o
RO = = & 5 o N B R ° A 4
< = ko 3 &= or A0 T B g =~ R
LR wowo 5 mERI
j— . -+ j— = H —- = U e K =
=) 10d o~ 7 =} S R ol i
0l %Euﬂ_wolﬂm £ wl_wa_w 4 g X
Fol o o RS T g ¥ R ¥ : g T g =" Y
Kl & T £ ® K 3l = _ ol _
o) o Ko X 1 ol
O O %%ALW_EL%QNI
o < o3 W I_ﬁl T W 2
O O o o =<



(152% & H82%)

[ Analyze the weather information ]

[ Select data(Time, temperature, humidity, wind speed) ]

[ Select the deep neural network / Hidden layer ]

[ Select the epoch, dataset size, learning rate ]
2

[ Model train, validation, test ]
L 2

[ Define the deep neural network ]

[29 61] A5 A4 7 &=

O

iming for nain: time 2013—'3?—03_11;59:45 on domain 3
iming for main: time 2018-07-03_11:59:48 on domain 3; 0,05675 elapsed seconds
ng for main time 2018-07-03_11:59:50 on domain 3: 0,05677 elapsed seconds
ng for nam' tme 2018-07-03_11:53:50 on domain 4

1 2018-07-03_12:00;00 wrf; SUCTESS COHPLETE WRF

[19 62] WRF =131 734 3t
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(152% & M119%)
o2tole H& £
Param.GetInfo
HIZE MM Fo dF
Default: EC868905C8
EC:86:89:05:C8E M& Al = Param.SetBleAddr:EC868905C8
A H™at &3 = Param.GetBleAddr
HIZE MA ClolE 42
Default: 1
High A Hlole =&l 2 Notify @ADL Read Bl & JHX| EX
Notify A2 2 UDP 241t FAL Read 242 TCP2L FAL

Al
Notify 24l A& Al Hlo|lH &5 £& Mo w2t dlole &= Jts

Y]
D
Q
o
=
1>
nx
0%
2
I
H1
rir
(@2}
T
N
HU
ol
0>|

DHEL AMENM A= ol &5 Jts
Param.SetNotify:1
Param.SetNotify:0
A Mgt 28 = Param.GetNotify
Hole &= £5& AZX(Sampling Rate)
Default: 8Hz
1, 4, 8Hz AH Jts
HiZtM A AEH Low Power Mode A% 1HzA XM= 0, Clinometer= SZ&H5HA| &4
4Hz A = Param.SetDataRate:4
M Mgt €2 = Param.GetDataRate
B2 A Clinomter & eCompass A XN

Default: 0

jilfo]

e

Roll, Pitch, eCompass ™4

AR Al BiEE] 228 25 (HOIE Al

(m
Jal
[

Hi2h A AE] Low Power Mode@! &< DisableE
AFE = Param.SetClinometer:1

OJAFE = Param.SetClinometer:0

A MA™gH &2 = Param.GetClinometer
HiZEHA Al2[d Hiole &2 AY

Default: 0

Ab2 = Param.SetPrintWind:1



(152% = H120%)
O|ALE = Param.SetPrintWind:0
X M™ZF &3 = Param.GetPrintWind
GPS2| Navigation Mode A%
Default: 0
Z 57HK| RE AR Jls
“0” = Normal mode: For general purpose
“q

Fitness mode: For running and walking purpose that the low—speed
(< 5m/s) movement will have more effect on the position calculation

“2” = Aviation mode: For high—-dynamic purpose that the large—acceleration
movement will have more effect on the position calculation.

“3” = Balloon mode: For high—altitude balloon purpose that the vertical
movement will have more effect on the position calculation.

“4” = Stationary mode: For stationary applications that zero dynamics is
assumed.

2=d DA s

Mode Altitude Limitation
Normal 10000m
Fitness 10000m
Aviation 10000m

Stationary 10000m
Bal loon 80000m

Normal mode &% = Param.SetGpsNaviMode:0
Fitness mode A& = Param.SetGpsNaviMode:1
Aviation mode A& = Param.SetGpsNaviMode:2
Stationary mode AA = Param.SetGpsNaviMode:3
Balloon mode A& = Param.SetGpsNaviMode:4
A M™4t &3 = Param.GetGpsNaviMode
GPS9| Al2|d dlole &3 MF

Default: O

ALE = Param.SetPrintGPS:1



- O|ARE = Param.SetPrintGPS:0

- A M-t £8 = Param.GetPrintGPS
O ™
— Default: 0

217t ol

o

- AF2 = Param.SetPrintDebug:1

- OJAF2 = Param.SetPrintDebug:0

- dX MAZ &2 = Param.GetPrintDebug
O M&E ZE m2folg =7[3 M Mol 2e
— Param.SetEraserAll

® d712= ey 7%

O micro SD 7t=oll= MZEHE 7| Xtz27F XM ZEHE
- XMZHE o2 “LOGxxxxx.CSV” HENZ X ZHE
O Zt csvmtel 2 chsxh o] MEEH

- LOG
- LOG
- UTC
- UTC
— Lat[deg], = Latitude

o 1~7&: sXf um2jole] M™ gt 2 b}
a2l dole MZ =Mz 722 XME=E
Date[yy/mm/dd]

Time[hh:mm:ss.ss]

- Longldeg], = Longitude
- Altitude[m]

- Speed[knots]

- Course[deg]

- Satellites[ea]

- HDOP

- Updated, = GPS Data Update 0%
— Wind Speed[m/s]

- Wind Direction[deg]

- Wind Battery[ %]

- Temp Level[C]

- Roll[deg]

- Pitch[deg]

=13

=

A

—

A

M5 =715t 2t Al2|d Hlolg &3 4F

ALE

o

K
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eCompass[deg]

Connection = Hizt MM H=E ofF

(=)

O O

# EEFROM Faram.
# BLE Addr,Notify:,Data Rate[Hz]:,Clinometer On:,Print Wind:,GPS Navi Mode:,Print GPS,Print D:
# C7289BESS11A,1,8,0,0,0,0,0

# Wind Status:,2
# 0:5leep, l:Low{lHz & Clinometer Disabled, 2:Normal

# UTC Date[yy/mm/dd],UTC Time[hh:mm:ss.ss],Lat{deg],Long[degl,Altitude [m], Speed[knots], Course|
2018/12/25,1:45:39.71,Invalid, Invalid, Invalid, Invalid, Invalid,0,0.00,0,0.830,109,20,16,0,0,0,:

2019/12/25,1:45:39.81,36.592121,126.294182,22.90,1.04,%86.82,8,1.01,0,0.830,109,20,16,0,0,0,1
2019/12/25,1:45:39.81,36.592121,126.294182,22.90,1.04,86.82,8,1.01,0,0.830,10%,20,16,0,0,0,1
2019/12/25,1:45:40.10,36.592129,126.294174,22.70,0.60,89.89,8,1.01,0,0.830,10%,20,16,0,0,0,1
2019/12/25,1:45:40.20,36.592133,126.294174,22.21,0.49,89.89,8,1.01,0,0.830,109,20,16,0,0,0,1
2019/12/25,1:45:40.30,36.592133,126.294167,21.74,0.42,89.89,8,1.01,0,0.830,10%,20,16,0,0,0,1
2019/12/25,1:45:40.40,36.592136,126.294167,21.39,0.34,89.89,8,1.01,0,0.810,10%9,20,16,0,0,0,1
2015/12/25,1:45:40.60,36.552136,126.294167,20.75,0.24,89.858,8,1. ul,D,D.TSD,lOE,2D,lG,D,D,D,l
2019/12/25,1:45:40.70,36.592140,126.294167,20.37,0.19,89.89,8,1.01,0,0.780,10%9,20,16,0,0,0,1
2019/12/25,1:45:40.80,36.592140,126.294167,20.11,0.18,89.89,8,1.01,0,0.730,109,20,16,0,0, J,l
2019/12/25,1:45:40.90,36.592140,126.294167,19.81,0.15,89.89,8,1.01,0,0.690,109,20,16,0,0,0,1
2019/12/25,1:45:41.10,36.592144,126.294167,19.68,0.12,89.89,8,1.01,0,0.6%0,10%,20,16,0,0,0,1
2015/12/25,1:45:41.20,36.552144,126.294155,15.5%,0.10,89.8%,8,1.01,0,0.6%0,10%,20,16,0,0,0,1
2019/12/25,1:45:41.30,36.592144,126.204159,19.55,0.10,89.89,8,1.01,0,0.710,109,20,16,0,0,0,1
2019/12/25,1:45:41.40,36.592144,126.294159,19.41,0.13,89.8¢9,8,1.01,0,0.700,10%,20,16,0,0,0,1
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Wind guard

welso

-

O sl Zats £ Hlo|e{Z H|WstH ofell EoF 25
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E o
518m fIx[0M 2t =olE J7|2 5=
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m/s 70| Zoldg & = A2, 0.75 molAe] FS2 0.78 m/set 0.66 m/s
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Guard 9 A
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https://www.windguru.cz/
https://www.windfinder.com/
https://www.usairnet.com/
https://sunny-spot.net/
https://www.windyty.com/
https://www.weather .gov.hk/
https://aviationweather.gov/
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https://www. faa.gov
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