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Abstract

For high accuracy of forecast using numerical weather prediiction models, we need to get weather observation data that are large and
high dense, Korea Meteorological Administration (KMA) mantains Automatic Weather Stations (AWSs) to get weather observation
data, but their installation and maintenance costs are high, Mini-AWS is a very compact automatic weather station that can measure
and record temperature, humidity, and pressure, In contrast to AWS, costs of Mini-AWS's installation and maintenance are low, Tt
also has a little space restraints for installing, So it is easier than AWS to install mini-AWS on places where we want to get weather
observation data, But we cannot use the data observed from Mini-AWSs directly, because it can be affected by sumounding, In this
paper, we suggest a correcting method for using pressure data observed from Mini-AWS as weather observation data, We caried
out preconditioning process on - pressure data from Mini-AWS, Then they were comrected by using machine leaming methods with
the aim of adjusting to pressure data of the AWS closest to them, Our experimental results showed that corrected pressure data are in
regulation and our correcting method using SVR showed very good performance,
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Fig. 1. Mink-AWS

H 1. Mini—AWS AF¥
Table 1. Specification of Mini-AWS

Category Temperature Humidity Pressure
Measement | 4o 155 | 0-100wRH | 10-1200kPa
range
Accuracy +0.3C +2.0%RH *1.5hPa
Resolution 0.01TC 0.04% RH 0.012 hPa
Operating
- S0-80C 40-85C
environment
Weight about 500g
Size(HW'D) about 110X 120 X 30mm
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Fig. 2. Distribution of data observed from Mini-AWS and Location of
Mini-AWS in Yongpyong resort
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H 2. Mini—AWS MX| 2|
Table 2. Location of Mini-AWS

Wr]ﬁ% Location Nﬁrrnl—?% Location
NIMS s mobile Gondola lift
4001 vehicle2 4008_1 no, 20
NIMS s mobile Gondola lift
4002 vehiclel 4008 2 no, 66
4003 Silver lift no, 40 4009 Behind of S-Oll sign
40041 | Gondolalfino, 50 4o10 | Highestsiatonof
gondola lift
4004 2 Slope RP-3 4012_1 Gondola lift no, 70
Jeongseon-gun
4004 3 (upward of the 4012_2 | Gondolalift no, 16
mountain)
_ Gondola lift Highest station of
40051 no, %4 40131 gondola lift
Jeongseon-gun
40052 Silver lift no, 80 4013_2 (downward of the
mountain)
4000 Slope RP-39 4014 Slope RP-12
Boarding station of 4015 Accommodation
4007 -
gondola 4016 Slope RP-25

Mini-AWSOlM = e G2 A]
BE, 71, 71%, 5% oM, 75 1L 10%00t}. 712, 714,
Fow 217t 0] AN ERE AAsE TRt 2l BEHEA
HAE Holvks Age HEla, Aedds Fske o=
35S Foto] AMSsloIrt. &gk aig 91782 DEM Al Afs
(18}5 AH8-5}Sict.

Mini-AWSelx] #&8 Ald o] 714 717ke- AWSAIA o] 71943k&
7¥R9}A 0|2 A7k o 2 Aal it AWS A48 o] A2 7] 712 o] 137
tho)el 7S mefate] MinkAWS #ZA15.0] 2 tho71A] Ix|she=
AP 71 7P7RE AWS A9 7195k ARStaL, EAIE &
Al o0 2 7R AWS A4 9] 71945k AR8-at it

3,4, 4,8, %), 9%,

lm ri N

4. 7|1% 2H

41 Mxz| S2ee|

g Am el tisl BAE S8l gL siuaARAE,
3l B HHE Blolus oA Al ol AAe dAlE
285 et. A e FA-& 53l A A= 5 0.001%7FAA =S

WMO®] 71325 274 [1910]) 2J3HH 71982 500 hPa ]yt
1080 hPa 3}, 7] &2 s} 60 ¢ m|gk 4 80 € 23, =50
9% H|TE100 % 23 F 78-9- o A= dkatar glok. whzka] Mini-
AWSOA 3 25 5 o 2] k2 A A3

71842] 78-4- 54| Aol wie grol o7} Q17| Wizl ¥laitE

et sl 37 A2l d astet. si7d7d =412 4] ©)2 2t

0.0065h _som
Py=P(1— 5207
o= P07 0.0005h + 273.15) ) ®
00412 h
=0.03414 X (o

o= s w719t (hPa), Pz B2719) (Pa), his 1% (m), T 2=
(C)olet, i) 74- 8 $1%]2) DEM LA E-2 A5},

T 330 oJ3) <l1$1d 0 2 79 st dold 5= =38
aefste] MinkAWS] 719} tsigkat AWSe] 719kl diste] 3
vl BEAR 91 Holus 28 AlAsHI

4237 24

MinFAWSeM 33 ¥ %—Z}E% b o M R EEE
gata how #=9 AAY T TP AWSA)
719k AFgShsi

H 3. 7|AEtE0 ARZSt HiojE EE
Table 3. Data fields used for machine leaming

Data Field Unit
Year YYYY
Month MM
Day DD
Hour hh
Minute mm
Second s
Latitude Degree
Longtitude Degree
Observation data Tempgc:arauuel :
obtined by Mini Temperature2 ¢
AWS
Temperature3
Pressurel
Pressure2 hPa
Pressure3
Humidity1
Humidity2 %
Humidity3
DEM altitude m
Observation data Mean sea level
obtained by the hPa
nearest AWS pressure

F 39| dlo]y H=E o|g3sto] MiniAWSe] B 7|SRks
ZEelola Ao g AN #SE ARl 7HE 7R AWS
149 719k Alole] MAE(mean absolute erronS 7153
Bt o 2 Akketo] A vl arst it

TR HZ AR F FH2 1,500 719 5,000 715 FE31 o5
A Weka [20] 222388 AMg3te] A 519, th5- 2178 319,

N

k-
o

o AS7I4EEZH(Mini-AWS) 7IYAtE 2 71 | 185



Journal of Korean Institute of Intelligent Systems, Vol. 26, No. 3, June 2016

AA)ue] 3715 A §3ch o] Wl 7P AR S o] 88 7R R

AT LI B A5 19 4 AL Al Ak%o}“lﬂr
AP AS Aol T2y JRgow AL, o
A7 317 44 Aol 2%0] 170l T Lol o] =)
G AR /2 3HE S AHE Ik AAE 517 44
Aolfe: Pearson Universal Kemel@41 puk)& AFE3HIEE. ole]
o4 Ak 3 49} 2c),

# 4 ME K=ol tiet 27 24 20t (MAE)
Table 4, Experimental results on sample data (MAE)

Number of

Method sample data
1500 5000
IR 4276 4717
MIP 1.170 1.667
SMO 0.678 1.287

M)A Ashick th A3 sk AXAE 2141 2o}
MARoe dgih ekt 73RS T e Hgens
REah Aok oA Qg

H 5. 400111t 4002819| 2= XIZ0f|
et 37 2A 21t (MAE)
Table 5, Experimental results of sample data observed
from Mini-AWS on 4001 and 4002 (MAE)

Number of

Method Mini-AWS no, sample data
1500 5000
IR 4001 0.050 0.393
4002 1.237 1.060
MIP 4001 0.051 0.140
4002 0.448 0306
4001 0.036 0.09
SMO 4002 0.328 0.165

o] ZrollA] :nl FSx}goll A 2] 4001H3} 40028 2] AR

= SIs| Y A= 71571 50007012 XA 39S A8-3S
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Table 6, Experimental results on data which are divided according

Xt=of st

to Mini-AWS location (MAE)
Number of
Method sample data
1500 5000
IR 0,114 0,209
MLP 0,042 0.058
SMO 0,022 0,032
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7 2 XYE SAHY HE =, 2 2Y2AH tiet XX
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Table 7. Experimental results of SMO on each cluster that is clustered by EM

clustering (MAE)
Min-AWS 1o, Number of Number of MAE
data clusters

4003 24750 6 0.029
4004_1 633 14 0,001
4004 2 8479 16 0.016
40043 15733 8 0.074
40051 684 25 0,001
40052 24520 9 0.028
4006 24466 10 0.027
4007 31771 10 0.026
4008 1 2672 9 0.025
4008 2 2716 22 0,021
4009 25032 0.026
4010 24803 0.030
40121 974 18 0.009
4012 2 2572 1 0.033
40131 2227 12 0.009
4013 2 15966 6 0.075
4014 25336 11 0.028
4015 22350 0.028
4016 25446 0.028
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