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Stochastic Daily Weather Generations for Ungaged Stations
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Summary

A stochastic weather generator which simulate daily precipitation, maximum and mini-

mum daily temperature, relative humidity was developed. The model parameters were es-
timated using stochastic characteristics analysis of historical data of 71 weather stations.

Spatial variations of the parameters for the country were also analyzed. Model parame-

ters of ungauged sites were determined from parameters of adjacent weather stations

using inverse distance method. The model was verified on Suwon and Ulsan weather sta-

tions and showed good agreement between simulated and observed data.
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Table 1. Weather 'data records used for
weather generation models

. Period of data used

No| Station Rainfall |Temperature| Humidity
105 |Gangneung | 1912-1989 | 1951-1989 |1951-1989
108|Seoul 1907-1989 " "
112 |Incheon 1949-1989 " "
119|Suwon 1967-1989 | 1967-1989 |1967-1989
131|Cheongju | 1964-1989 | 1964-1989 |1964-1989
133 | Taejeon 1968-1989 | 1968-1989 |1968-1989
143 |Taegu 1909-1989 | 1951-1989 |1951-1989
146 |Jeonju 1919-1989 " "
156 |[Kwangju | 1947-1989 " "
159 |Pusan 1904-1989 " "
165 |Mokpo 1906-1989 " ”
203 |Icheon 1973-1989 | 1973-1989 |1973-1989
223|Chungju | 1973-1989 ” "
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Table 2. Result of fittness test

. Rainy days Rainfall Max. temp. Min. temp. Humidity
Station 27 TGOF* | #f [GOF* | #Z | GOF* | % | GOF* | x* | GOF*
Gangneung 0.53 NS** | 25.61 | S*** 0.04 NS 0.20 NS 0.49 NS
Seoul 0.86 NS 17.67 NS 0.06 NS 0.19 NS 0.37 NS
Incheon 1.01 NS 14.33 NS 0.04 NS 0.15 NS 0.29 NS
Suwon 1.01 NS 12.62 NS 0.07 NS 0.91 NS 0.35 NS
Cheongju 0.70 NS 4.47 NS 0.07 NS 0.63 NS 0.22 NS
Taejeon 0.67 NS 12.42 NS 0.06 NS 0.29 NS 0.38 NS
Taegu 0.90 NS 11.90 NS 0.03 NS 0.15 NS 0.37 NS
Jeonju 0.52 NS 4,55 NS 0.04 NS 0.18 NS 0.20 NS
Kwangju 1.21 NS 31.53 NS 0.04 NS 0.15 NS 0.41 NS
Pusan 1.26 NS 20.80 S 0.03 NS 4.01 NS 0.47 NS
Mokpo 1.15 NS 18.30 NS 0.03 NS 0.13 NS 0.46 NS
Icheon 1.30 NS 15.26 NS 0.06 NS 1.38 NS 0.23 NS
Chungju 0.96 NS 8.66 NS 0.06 NS 0.85 NS 0.25 NS
Mean 0.92 15.26 NS 0.05 0.71 0.35
*GOF : Goodness of fit, **NS : Not significant, ***S : Significant.
Table 3. R? and RMSE observed and simulated weather data
. Rainy days Rainfall Max. temp. Min. temp. Humidity
Station I~y RMSE(day)| R RMSE(mm)| RY |RMSE(C)| RZ [RMSE(C)| R? [RMSE(%)
Gangneung |0.976 0.58 0.957 14.51 0.926 2.81 0.999 0.32 0.977 1.58
Seoul 0.940 0.76 0.989 13.33 0.999 0.22 0.999 0.29 0.561 4.71
Incheon 0.931 0.76 0.988 9.72 0.999 0.23 0.999 0.24 0.960 1.29
Suwon 0.936 0.71 0.991 11.31 0.999 0.23 0.999 0.29 0.937 1.44
Cheongju {0.924 0.71 0.993 6.70 0.999 0.22 0.999 0.30 0.974 1.15
Taejeon 0.940 0.71 0.989 9.96 0.999 0.23 0.999 0.28 0.963 1.50
Taegu 0.939 0.65 0.990 7.13 0.999 0.22 0.999 0.27 0.966 1.26
Jeonju 0.940 0.96 0.994 6.92 0.999 0.22 0.999 0.27 0.907 1.15
Kwangju ]0.816 1.19 0.937 22.25 0.999 0.21 0.994 0.26 0.983 1.58
Pusan 0.865 0.91 0.971 16.03 0.999 0.17 0.999 0.71 0.933 1.55
Mokpo 0.798 0.91 0.950 13.12 0.999 0.20 0.999 0.24 0.972 1.68
Icheon 0.893 0.76 0.984 12.39 0.999 0.24 0.999 0.28 0.972 1.15
Chungju 0.930 0.80 0.991 7.80 0.993 0.23 0.999 0.30 0.926 1.22
Mean 0.910 0.979 11.63 0.42 0.31 1.64
o AW VEAS} Lo BAA ) 2 e %9 ¥HA9 moBYA ) RSt RMSE
5547 04984 HYge HYx %ﬂ—zrxl T AEAHAA 05617 4.71% 9 #HE EA
Aol 0200z FHAZE Jepdoh 137444 We A E BRou, yUmA XA
A 554 2 V& &9 x2 gre] 0.20~ RZ& 0.907~0.983¢9] M9 & Ho w& A3
0.49¢] ‘ﬂd-r]i/ﬂ = XA s 5% e RYgon, RMSEx 1.15~1.68%¢
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Table 4. Weather stations and data used
for parameter estimation

Station |The North| The East | Height Recording
Number | Latitude {Longitude| (EL.m)| Years
Suwon* 119 | 37° 16" |126° 59" | 36.9 | ’64-'94
Seoul 108 | 37° 34" |126° 58| 855 |’'07-'94
Inch’on 112 | 37° 29" [126° 38" | 68.9 | ’49-'94
Yangp'yong| 202 | 37° 29" |127° 30’ | 49.0 |’73-'94

Station

Asan 232 | 36° 47" |126° 59" | 245 |'73-'94
Ulsan* 152 | 35° 33" |129°19"| 315 | ’46-'94
P'ohang 138 | 36° 02" |129° 24"| 25 |’49-'94
Pusan 159 | 35° 06" [129° 02"| 69.2 | ’04-'94

Yongch'on 281 | 35° 58" |128° 57| 91.3 | '73-'94
Miryang 288 | 35°29" [128° 45| 125 |'73-'94
* . assumed ungaged station.
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Fig. 2. Spatial variation of Probability of
wet/wet day (Aug.)
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Table 5. Comparisons of observed and simulated weather parameters for Suwon station

Month

Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
0.8162/0.8102|0.8065 |0.7783|0.78840.7760|0.6319(0.6976 |0.7948|0.8167|0.7235|0.7514
0.8129(0.8160|0.8104 |0.7886|0.7914|0.7536|0.6535[0.7126 |0.7855|0.8270|0.7510,0.7640
0.3302(0.3824(0.3559(0.445710.4280|0.4843 |0.6354 |0.59950.50370.3927/0.4242| 0.3295
0.318 [0.3452|0.3553|0.4270|0.4190|0.4829|0.6455(0.5930(0.4581 |0.3803/0.3810| 0.3314
24.12 | 28.44 | 47.28 | 90.14 | 88.91 {118.26(326.22|279.98|145.46 | 59.36 | 53.52| 22.77
21.75 | 24.25 | 45.56 | 80.04 | 86.20 |133.14|324.88|245.97|141.71| 50.34 | 46.89 | 26.35
-8.84 | -6.75 | -1.55 | 4.87 | 10.80 | 16.30 | 21.13 | 21.37 | 14.85 | 7.02 | 0.41 | -5.05
-8.08 | -5.69 | -0.50 | 5.84 | 11.49|16.64 | 21.12 | 21.59 | 15.71 | 8.44 | 1.75 | -4.80
151 | 3.40 | 9.38 | 17.36 | 22.70 ; 26.28 | 28.41 | 29.38 | 25.28 | 19.53 | 11.41 | 4.05
0.88 | 3.93 | 9.37 | 17.02 | 22.55 | 26.27 | 28,56 | 29.68 | 25.48 | 19.60 | 11.38 3.85
Hum | Obs. | 70.22 | 68.87 | 68.70 | 67.38 | 70.27 | 75.31 | 82.13 | 81.12 | 78.43 | 75.91 | 70.88 | 70.20

(%) | Est. | 67.55 | 66.44 | 66.06 | 64.98 | 67.45 | 74.32 | 82.25 | 80.02 | 75.55 | 70.98 | 69.79 | 68.87
*Pdd : Probability of dry/dry day, Pww : Probability of wet/wet day, Rainfall : Monthly Mean Rainfall, Tmin :
Ave. monthly minimum air temp., Tmax : Ave. monthly maximum air temp. Hum : Ave. relative humidity.

Parameter

RMSE| R?

Obs.
Est.
Obs.
Est.
Rainfall| Obs.
(mm) | Est.
Tmin | Obs.
(c) | Est.
Tmax | Obs.
(c) | Est.

Pdd 0.014 |0.951

‘Pww 0.022 | 0.966

11.79 1 0.988

0.247 10.999

0.926 |0.999

2.44 (0.952

Table 6. Comparisons of observed and simulated weather parameters for Ulsan station

Month 2
Parameter Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. RMSE| R
Pdd Obs. {0.8873(0.8548(0.8011(0.7470(0.7672/0.7370|0.7580|0.7615|0.7445 |0.8455/0.8383( 0.8834 0.014 10939
Est. [0.8922|0.8583(0.7958|0.7548|0.7907(0.7455|0.7324|0.7619|0.7754 |0.8526| 0.8454| 0.8807
Pww Obs. 0.4039(0.5189|0.3942|0.4345|0.4331(0.5039 |0.64430.5551|0.5411 {0.4175|0.4169(0.3879 0.033 | 0.861
Est. |0.3712]0.49990.4388|0.4635]0.4655|0.4973 |0.5682|0.5307|0.5342 |0.4368|0.4473|0.4050
Rainfall| Obs. | 32.64 | 45.66 | 70.91 |109.69102.30|165.35|207.45|204.32|185.23| 61.99 | 54.01 | 32.17 13.86 | 0.970
(mm) | Est. | 29.25 | 38.83 | 60.54 [100.31| 96.85 |161.22|222.54(193.46|146.81| 55.12 | 45.32 | 24.45
Tmin | Obs. | -356 | -2.03 | 1.72 | 7.12 | 11.92 | 16.46 | 21.32 | 22.19 | 17.06 | 10.55 | 4.37 | -1.35 0.427 | 0.999
(C) | Est. | -4.31|-2.69| 1.49 | 7.08 | 11.95| 16.65 | 21.18 | 21.94 | 16.71 | 10.24 | 4.00 | -1.89
Tmax | Obs. | 6.43 | 8.00 | 12.27 | 18.11 | 23.00 | 25.50 | 28.88 | 30.25 | 25.74 | 21.34 | 15.29 | 9.23 0.388 | 0.999
(‘C) |BEst.| 571 | 7.55 | 12.29 | 18.23 | 2308 | 25.59 | 28.45 | 29.74 | 25.68 | 21.30 | 14.62| 850 | )
Hum | Obs. | 56.60 | 58.92 | 63.51 | 69.12 | 72.21 | 79.08 | 83.13 | 81.09 | 78.95 | 71.80 | 65.98 | 59.09 a53 |0.970
(%) | Est.|55.71 | 57.10 | 60.28 | 63.66 | 66.54 | 74.59 80.31 | 78.13 | 74.90 | 67.99 | 63.91 | 59.26 | ’
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