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Abstract

With the help of EOF, REOF, and Morlet wavelet analysis, the space-time characteristics of Hainan
Island’s summer precipitation are studied by using June-August precipitation data during the pe-
riod 1970-2013 from 18 observational stations. Results show that: the first three EOFs for summer
precipitation in Hainan Island are enough to explain the spatial distribution of precipitation ano-
maly. The spatial structure is respectively as the same as the whole, in contrast to the southeast
and northwest; the middle and the west are opposite to the north and the east. According to REOF
analysis, the study region should be divided into 4 subregions, namely: Subregion I is the north
and northeast area; Subregion II is the south and the southeast area; Subregion Il is the northwest
and the central area; Subregion IV is the southwest and the west area. According to the result of
Morlet wavelet analysis, for the typical station (e.g. Haikou) in Subregion I, there are 2-year,
5-year and 11 - 12-year periods and the precipitation is gradually increasing at the 11 - 12-year
timescale; for the typical station (e.g. Baoting) in Subregion II, there are 6-year and 15 - 16-year
periods and the precipitation is small yet at 15 - 16-year period; for the typical station (e.g.
Qiongzhong ) in Subregion III, there are 3-year, 7-year and 12-year periods, and the precipitation
is small at 12-year period; for the typical station (e.g. Dongfang) in Subregion IV, there are 4-year,
8-year and 18-year periods.
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Figure 1. Distribution of Hainan Island’s summer average rainfall in 1970-2013 (unit: mm)
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Figure 2. The summer precipitation in Hainan Island ((a) The first EOF; (b) The second EOF; (c)
The third EOF)
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Table 1. 3 types of summer precipitation in Hainan Island decadal statistics from 1970 to 2013
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Figure 3. REOF rotary load vector of Summer Precipitation in Hainan from 1970 to 2013.
((a) The first rotating EOF; (b) The second rotating EOF; (c) The third rotating EOF; (d)
The fourth rotating EOF)
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Figure 5. Four typical representative station’s precipitation anomalies ((a)
Haikou station; (b) Baoting station; (c) Qiongzhong station; (d) Dongfang
station)
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Figure 6. The wavelet analysis of 4 typical representative stations’ rainfall ((a) Haikou station; (b) Baoting station; (c)
Qiongzhong station; (d) Dongfang station)
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