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Abstract

The Kalman filter (KF) is an algorithm based on the Markov property for the state space model. It has been widely used in
diverse disciplines including control engineering, aerospace tracking, signal processing for underwater sonar, and other physical

sciences.

The KF is applied to the statistical interpretation of numerical weather prediction model output to derive the forecast of
max./min. temperature at a given locality. The performance of the KF model is assessed in terms of RMSE, and compared with the

perfect prognostic method (PPM).
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Fig. 1. Numerical weather prediction data of RDAPS and predictor
of Kalman filter model
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Fig. 2. Minimum temperature forecasting for 24hr ahead for
observation (solid), KF (dash-dot) and PPM (dot).

Table 1. The comparison of the RMSE to the prediction values by
Kalman filter with the RMSE to PPM (June 14, 1998 - Sep. 21,
1998)

dra A PPM Zor YE
+19 A 1.836 1.533
+19 32 2463 1.716
+24 HA 2432 2.047
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Table 2. The station number
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Fig. 3. Verification results for +18h temperature forecasting from
Jan. 1, 1999 to Mar. 31, 1999. Ordinate represent the spatial
identification number.
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o} Atelle Tt WEd) o H/HA 71L& AH
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71& dye] Jedrt ¢4 19989 949 4Y-8d9)

w3y AY Mz AY WwE AF ¥z A
90 £z 95 #¥ 101 &3 105 ZAF
108 A& 112 Ad 114 fEF 115 £F=

119 #4129 A3 131 F 133 WA
135 #¥% 136 <&F 138 =¥ 140 =4
143 o7 146 AF 152 &4 155 =i
156 #F 159 HA& 162 FY 165 EX
168 o+ 170 €= 184 AF 185 AF:
189 AMAx 192 AF

Table 3. The real observations, the prediction values by KF and
the prediction values by PPM (°C) for the period from Sep. 4, 1998
to Sep. 8, 1998.

EEFF 9949 9¥5¥ 9¥U6d 9¥TY 9€sd
3% 21.20 17.40 20.30 22.80 21.00
Zet ge] 19.52  20.63  18.75 20.36 22.97
PPM 20.60 17.40 16.10 17.10 16.50

ASEA Z% gl 548 2 Jehliitk(Table 3
2Z).
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do] dEGAE IE JFE vHN Fe e o
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Tabel 4. The RMSE of the each specific case for the peroid from
Jan. 3, 1999 to Feb. 28, 1999. For Vj, it varies from 1.0 to 3.0 and
for W, it varies from 0.6 to 1.4 times. i.c Wnew = aW,,

Vo 1.0 2.0% 3.0
a
0.6 3.372 3.309 3.262
0.8 3.393 3326 3295
1.0% 3.434 3219 3.307
1.2 3.453 3372 3334
1.4 3.489 3.387 3.339

o A9t YHe FFHE S se FHl
€ Aot

3.2.3. 3= Ay

o] Aol HQl ZAY W E o] 43 FAAREL
V,, WOl 2713 wek @8 4 Aok 2713 o
g RAEE ZARPIAN V,, W, g2 Hsld oel
7129 o AdE& dAEA.

71Z=#% 22 Simonsen(1991)2] AL AHF F,
Vo 71E#Q 2004 +14 WAsIAAL, Woe 7183
2 0.6914 1.4¥i74x] WHEAIFH . Table 4= 1999
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olt}, ARE F3td £ wl, Voot Wl X7|3E W3t
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o] o]t Holxu USE ¢ & Utk

ez £ dAjdMEe aige #Al Vel W,
& HIANAE 9, FoA 2713 HE Asfoute}
dZ Ayt A HEHA @& Ao B,
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(perfect prognostic method)< ©]21g MOSS] <F
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e A4 o Z2FT 29 dH (Kalman
Filter) '8 & 71& & Fopoll A &3 B3lr}.

29t gele] s & FHL £ R Bdo] nid
o} sites, dR4 A9 AFPglel PPMel g

d,
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sitke Holg}.
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24¢ 7459 1 A%E PPMAA & Ao )
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o e 71 gsel AEAA AR 4 AE FA
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