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A Study of Long Range Forecasting for

Precipitation in Mei-Yu Season of Taiwan

Chin-Wen Chen
Forecasting Center
Central Weather Bureau

Ching-Yen Tsay _
Departmenf of Atmospheric Sciences

National Taiwan University

Abstract

. In this study, we first anélyze the four-yeasr composited northern hemispheric

500 mb Map for several months preceeding most wet or most dry in Mei-Yu season of

Taiwsn. The maps for the differences between most wet and -most dry composite

geopotential heights then are obtained.

In the difference maps, positive aress

indicate geopotential heights in most wet yéars are higher, while negative areas

indicate'geopotentiai heights in most wet years are lower than those in most dry

years. . Then the value of the sum of geopotential heights ih negative areas are

substracted away from'that_in positive areas.

The linear regression equation be-

tween the height difference value (Ah) and the precipitation are then computed

for the purpose of long-range forecasting.
two categories ( above and below normsl ) is about 0.65,

The average accuracy of prediction in
The accuracy ¢f predi-

cting precipitation in northern Taiwan in the Mei-Yu season ( May to June ) from

Ah value of January to February is about C.77 to 0.79.

The accuracy of predicting

precipitation in southern Taiwan in May from Ah value of March also reaches C.77 -

-0.72. The long-range forecasting method is proved to be useful in predicting

the precipitation in the Mei-Yu season.
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1972 87.3 1966 151.0 1974 78.8
1957 79.7 1974 98 .0 1977 53.6
1974 59.6 1977 94.0 1975 43.2
1975 55.6 196¢ 33.5 1966. 40.6
1960 46.7 1975 30.8 1968 37.1
1968 40,7 1956 20.3 1972 31.3
1976 35.4 1969 i5.1 1957 29.6
1970 15.5 1960 6.5 1960 26.6
1977 13.2 1573 4.6 1959 5.5
1956 11.0 170 | —10.3 1973 4.1
1973 3.6 1965 —13.6 1970 2.6
1967 _ 4.1 | 1963 147 1976 0.8
1959 — 9.3 .1964 ~16.8 1969 —10.4
19 65 ~ 9.7 1957 —20.7 1965 —11,6
19 61 —~26.7 1955 —23.6 1956 | —15.2
1962 —33.6 1972 ~24,8 1967 — 29,5
1969 —35.9 1958 - —33.8 1955 —30.7
1955 —37.8 1976 —33.8 1962 —34,9.
1958 —39.8 1962 —36.1 1958 —36.8
1971 —50.6 1956 —41.4 1964 —37.8
1964 ——58.5 1871 —;49.0 1963 —-43.3
1966 —69.8 1967 —55.0 1971 — 49,8
1963 —72.0 1961 —80.7 1961 | —53.7
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1965 69.1 1953 | — 41.6 1958 45.1
1959 71.2 1976 — 48.8 1959 55.3
1973 72.2 1958 — 55.5 1961 59.4
1971 91.4 1971 — 64.5 1962 61.7
19 63 99.0 19 31 — 83.1 1963 70.3
19 62 99.9 1970 | — so.8 1971 77.9
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1967 80.4 — 4.1' 1974 - 130.4 59.6
1972 74.0 87.3 1970 119.4 15.5
1962 68.4 - | —33.6 1957 93.8 79.7
1977 54.6 13.2 1965 6.2 | — 9.7
1975 - 40.6 55.6 1972 62.8 - 87.3
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1957 21.8 79.7 1961 4.8 —26.7
1965 21.8 - 9.7 1971 4.4 ~50.6
1960 13.0 46.7 1973 1.6 3.6
1955 10.8 —37.8 1975 4.4 55.6
1969 3.0 — 35,9 1966 ~ 134 —69.8
1970 — 7.4 - 15.5 - 1976 — 13,4 135.4
1959 — 9.4 — 9.3 1969 | — 24,2 — 35,9
1958 | —16.2 | —39.8 1962 — 3.2 —33.6
1968 ~18.2 | 40.7 1956 .| — 36.4 11.0
1973 — 25,4 3.6 1958 — 38.0 —39.8
1956 —28.2 11.0 1977 — 41.0 13.2
1971 |.-39.8 ~50.6 1968 — 53.8 40.7
1964 | —63.4 — 58,8 1967 — 65.6 — 4.1
1963 —72.0 —72.0 1964 — 74.2 —58.8
1961 —82.4 —26.7 1963 | —143.0 | —72.0
1966 —106.2 | —69.8 | | |
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1967 1272 116.7 1972 94.8 123.4
1970° 474 121.0° 1970 89.4. 121.0
1964 40.6 ~60.8 1974 67 .6 18.9
1965 30.6 —69.1 1961 47.8 |  — 3.7
1955 39.4 —68.2 1967 46.0 116.7
1972 38.6 12344 1976 44.4 78,0
1957 34.4 177.6 1957 26. 8 177.6
1975 27.8 ~50.1 1966 24 . 4 75.0
1976 17.0 78.0 1965 8. 4 — 69.1
1977 16.8 - 116.0 1968 6. 4 32.1
1969 3.4 — 4.3 1959 2. 6 — 7.2
1963 — 1.0 — 99,0 1960 0. 8 — 68.6
1958 — 5.2 — 3.7 1956 ~ 12.8 ~ 33.4
1968 | — 6.8 32.1 1971 — 18.0 — 91.4
1960 — 18.4 ~ 68.6 1975 — 20.6 — 50.1
1974 — 23.2 18.9 1969 — 22.6 — 4.3
1959 —. 294 —71.2 1973 — 41.0 — 72.2
1962 — 39.2 —99.9 1964 — 41.0 — 60.8
1956 — 50.8 — 33.4 1958 — 63.0 — 84.7
1961 — 5l.4 — 35.7 1977 ~ 63.2 11160
1966 — 51,2 75.0 1963 — 78.4 ~ 99.0
1971 — 75.4 — 91.4 1962 — 98,6 — 99.9
1973 — 76.8 | —72.2
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1960 39.2 6.5 1974 45.4 98.0
1959 34 .4 20.3 1957 41.2 - 20.7
1977 29.4 94.0 . | 1¢59 39.6 20.3
1958 28.2 — 33.8 1972 22,4 — 24,8
1964 24.4 ~ 16,8 1968 21.8 33.5
1962 17.8 — 36.1 1658 a2 —33.8
1969 17.0 15.1 1969 17.6 15.1
1970 15.6 — 10.3 1964 14.2 —16.8
1957 11.4 - 20.7 1975 12,4 30.8
1973 2.4 4.6 1952 6.4 —36.1
1955 ~- 8.6 —~ 23.6 1971 2.2 — 49.0
1976 | —23.4 | — 33.8 1973 | - 1.2 4.6
1972 -32.8 — 24.8 1965 - 7.2 —13.8
1965 —34,2 | — 13.6 1970 — 33.2 ~10.3
| 1961 —39.8 ~ 8.7 1956 | — 57.6 — 414
1956 —42.6 — 4.4 1961 | -~ 59.8 — 80.7
1971 | —50.8 — 49.0 1963 — 63.2 — 14.7
1975 —~ 54,6 30.8 1976 — 71.6 — 33.8
1963 —87.0 — 14.7 1967 —120.6 5.0
1967 -~ 84,6 — 55,0
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1967 101.2 5.5 1963 124.0 —41.6
1977 80.6 214.4 1959 115.0 | —39.5.
1972 69.0 35,1 1964 1.6 | —17.4
1975 55.6 73.1 1960 79.6 ~15.3
1962 39.6 —323.6 1977 50.8 214.4
1957 32.8 77.4 1972 48.6 35.1
1955 2.4 29,8 19758 39.8 73.1
1976 25.8 — 48,8 1956 38.0 —32.5
19 65 18.4 9.1 1974 38.0 18.4
1960 13.0 --15.3 1968 2.8 4.0
1963 9.6 — 41.6 1957 — 2.4 77.4
19 69 —~ 1.8 4.0 1976 — 5.8 — 48,8
19790 — 20,6 —89.8 1969 — 6.8 4.0
1973 — 24.4 18.5 1967 — 13.0 5.5
19 64 — 24.8 —17.4 1973 — 17.6 - 18.5
1959 — 30.4 — 89,5 1961 — 36.6 —83.1
1968 — 83.8 4.0 1965 — 44.6 9.1
1974 — 41.8 18.4 1966 — 62.6 22.2
1956 — 42.6 | —32.5 1958 — 67.8 —55_.'5
1958 —_ 48.0 — 55.5 1971 - 88.6 —64..5
1966 — 53.8 22,2 1962 —127.6 —23.6
1971 — 63.8 — 64.5 1970 —174.6 —~89.8
1961 | — 82.6 — 83.1
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1970 |  78.0{ 2.6 1966 | 92,0 | 0.6 | [1974| 75.0 | 43.2
1974 |  53.6 | 78.8 1969 | 90.0 | —10.4 1965 | 74.0 | 0.6
1966 | 48.8 |  40.6 1977 | 51.8 | 53.6 1973 | 7.4 | 788
1973 |  48.4 a1 | | 1960 w0 | 2.6 1967 | 67.8 37.1
1976 |  28.6 0.8 1957 | 80.6 | 29.6 1066 | 51.8 |—29.5
1975 20.8 43.2 1974 £5.0 78.8 1969 |  39.0 2.6 |
1962 19.4 | —34.9 1970 18.2 2.6 1971 | 37.0 31.3
1971 18.2 | —49.8 1958 13.8 | —36.8 1956 | 13.0 | 29.6
1957 16.4 2.6 1975 10.2 | 43.2 1964 | 10,0 |- 11.6
1965 10.8 | — 11,6 1972 9.8 | 31.3 | 1961 1 — 1.8 - — 34,9
{1977 | 6.2 | 536 | .| 1959 4.6 5.5 | |1970 |~ 2.2 |—49.8
1960 5.4 | 26.6 1961 | — 4.0 | —58.7 | |1959 |~ 2.6 | 26.6
1959 0.6 5.5 | |1956 | — 12.6 | -15.2 1976 | —10.2 | 53.6
1956 5.2 | —15.2 1973 | = 15.4 | 4.1 1 1955 | —13.4 | — 15.2
1958 |— 5.6 | —36.8 1967 | — 15.4 | —29.5 1960 | 244 | — 53.7
1972 |— 14.8 31.3 1971 | — bas | —49.8 1975 | — 25.2 0.8
1969 |~ 24.6 | —10.4 1965 | — 80.8 ~11.6 | 1972 | — 28.6 4.1
1967 |— 25.2 | —20.5 | 1976 |— B8 | 0.8 | | 1962 —45.6 |—43.3
1968 0.4 | 37 1962 |— 36.0 | —34.9 | 1957 | —47.6 | —36.8
1961 |~ 60.0 | —53.7 1964 |~ §2.6 | —37.8 | | 1958 | —54.8 5.5.
(1964 |~ 76.2 | —37.8 1968 | — 7.8 | 7.1 11963 | —75.2 | —37.8
1963 |—103.4 | —43.3 1963 | —196.4 | —43.3 1968 | —83.8 | —10.4
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1967 | 101.0 | 61.1 1969:| 80.8 ) — 0.2 1956 | 114.2) 127.5
1676 | 66.8 | 14.€ 1972 | 79.6 | 179.2 1966 | 82.4] 61.1
1964 | 34.8 | —39.1 1966 | 61.21 48.6 1967 | 77.6| 18.1
177 26.0 | 165.Z 1957 37.4| 127.5 1971 b4 .6 79.2 |
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1973 | 23.4--26.9 1964 | 26.8 | —39.1 1976 | 30.0} 165.2
1974 | 23.2{ 18.7 1977 | 24.8 | 165.2 1074 | 29.8| 11.5
1575 | 17.4 | 11.5 1975 | 17.2| 11.5 1975 | 18.4)| 14.6
1970{ 2.8 1 15.6 1967 | 13.2 | 61.1 1972 17.4 —26.9
1959 | — 0.2 | —55.3 1960 | 10.4 | —42.0 1659 | 14.2] —42.0 |
1956 | — 2.2 | —33.0 1959 6.8|—55.3 1964 | 10.0| —30.0
1968 | - 4.6 | 18.1 1976 | —= 1.01 .14.6 1950 3.4 —.@9.4
1965 | — 7.4 |—30.0 1955 | — 6.4 1 —30.0 1062 | — 1.4|—70.3}
1957 | —16.0 | 127.5 1973 | — 8.0 | —26.9 1973 | —11.4| 18.7
1966 | —17.4 % 18.6 1970 |-10.0 15.6 1958 _26.00 —55.3
1969 | —20.6 | — 0.2 1977 | —18.0 | —77.9 1957 | —42.2 | —45.1
1960 | —25.6 | —42.0 1961 |—18.0 | —59.4 1970 | —44.0 | —77.9
1963 |—27.4 ) —70.3 1956 |-22.2 | —33.0 1961 | —52.8 | —61.7
1958 | —30.2 1 —45.1 1958 ﬂ34.‘0 —45.1 1965 | —59.8' 48.6
1971 | —45.4 | —77.9 1962 |—71.6 1 —61.7 1955 | —74.01 —33.0
1961 || —48.6 | —59.4 1968 |—76.0 | 18.1 1963 | —76.41 —39.1
1962 | —75.6 —61.7 L1965 - 122.0 1—70,3 1968. - 101.8 | — 0.2
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