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SUMMARY

Based on one year of data (1975), the wind climatology of four

marine areas, via Chusan, North Taiwan, Bast Taiwan and Ryukyu, has been
deduced.

Wind speeds reported by ships within each area were compared
with those reported by selected land stations. For each marine area, the
station that correlated best with ship data was chosen for further analysis.
Systematic bias in wind direction between land station and ship reports was
considered. Regression equations were then derived {to help forecasters estimate
wind speeds in each of the four marine areas.
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l. INTRODUGTION

Weather and sea bulleting are issued fwice daily by the Royal
Observatory Central Forecasting Office for seventeen marine areas in the
China seas and western North Pacific. These bulletins give the prevailing®*
wind in each area during the 24-hour forecast period. When preparing
these forecasts, information on the “present" situation is very desirable.
This is however in many cases lacking because there may be insufficient
reports from weather observing ships. To overcome this problem, a simple
procedure to help forecasters estimate the prevailing winds in some of the
marine areas was presented by Lam (1976). This report is an extension of
the previous study to cover the following areas: Chusan, North Taiwan,
East Taiwan and Ryukyu. The boundaries of these marine areas are shown
in Figure 1.

The basic idea of this study is that the prevailing wind in a
marine area should be related to the wind reported at some island or
coastal station within or close to the area. In the following analysis,
the prevailing wind is represented by the wind reports from voluntary
observers aboard ships. Land station reports are related to ships' wind
reports by regression equations. For further discussions concerning this
analysis procedure, please refer to Lam (1976).

*#The word 'prevailing® in this note is used in the sense of prevailing
over a mareine area not in the more usual sense of prevailing over a
long period.



A/
\l OL/./\Jb /
0
7 %C
Lusi / )
W _®H268 0
= "
Shengsi /
® .72
Dinghai
477 %0 J
oshipu 2
569
Dachendao? Naze ,
666 N@ 9096
CHUAN Db
Taishan 853 '
NORTH
TAIWAN ’ Naha
Pengjiayu| RYUKYU ?~ 938
©

TAIWAN
STRAIT

7»,' 374 Miyakojima
— ) ® 972
Hualien ishigakishima
362 ? 918

EAST

Taidung/ TA/WAN

562
i Lanyu

Hengchun 567

559
& / BASHI
- ; 20—
T !
ONKIN PRATAS BALINTANG |
|
DANANG PARACEL i
SCARBOROUGH :
o !
3 D |
s NANSHA MINDORO fo O 5
I ;
N\ %Jﬂ d ‘
S | SN L]
”10 120 130
Figure 1 The marine areas covered by weather and sea bulletins

issued by the Royal Observatory, Hong Xong.

land

stations chosen for comparison with ships in this
study are also marked.
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(a) Data

METHCD OF ANALYSIS

Ships' wind reports for one year (1975) in four marine areas viz.
Chusan, North Taiwan, East Taiwan and Ryukyu were stored on magnetic tape
together with simultaneous wind reports from selected land stations within

or close to these areas.
on experiencee.

The choice of the land stations were mainly based
Table 1 gives a list of the land stations selected.

The

locations of these stations are shown in Figure 1l.

TABLE 1. LAND STATIONS SELECTED FOR COMPARISCON WITH
SHIP REPORTS IN EACH OF THE FOUR MARINE AREAS
Marine Area Selected Land Stations
Chusan Lusi (58265, 10), Shengsi (58472, 81)
Dinghai (58477, 37), Shipu (58569, 125)
Dachendao (58666, 206), Taishan (58853, 106)
North Taiwan Mazu (58849, 91), Pengjiayu (58974, 102)
Ishigakijima (47918, 6), Miyakojima (47927, 39)
Taishan (58853, 106), Pingtan (58944, 25)
East Taiwan | Pengjiayu (58974, 102), Hualien (59362, 13)
| Heng Chun (59559, 24), Lanyu (59567, 325)
t Taidung (59562, 10), Ishigakijima (47918, 6)
| 3
Ryukyu : Pengjiayu (58974, 102), Naze (47909, 3)
| Ishigakijima (47918, 6), Wiyakojima (47927, 39)
! i Naha (47936, 35), Minamidaitojima (47945, 15)l

Note : The names of statiens are in accordance with those

appearing in WMO Publication No. 9 Volume A. 1In
parentheses after the name of each station, the first figure
is the Station Index Number and the second figure is the
height of the station in metres.

(v) Analysis

The procedure described in Lam (1976) was followed.

A frequency distribution of ships' wind reports with respect to
direction and speed was derived for each area (Tables 2a, b, c, d and Figure
2). Wind speeds reported by ships are related to land station wind speeds
by linear regression. Results are given in Table 3, Based on these results,
a station was chosen for each area for further analysis. The sample was

divided into four groups according to the wind direction at the land stations.
Frequency tables showing the occurrence of various ship-reported wind
directions against specified station wind directions were constructed

(Tables 4a, b, c, d).

This information was used to assist in determining

the boundaries of the four sectors; and, a regression equation is then
The results are given in Table 5.

derived for each of the sectors.



3. RESULTS

(a) Wind climatology of the four marine areas

The frequency distribution of ships' wind reports with respect
to direction and speed for each marine area was derived from the 1975 data.
Tables 2(a) - (d) give the result of this analysis. The number of reports
involved are : Chusan 247, North Taiwan 596, East Taiwan 535 and Ryukyu 1844.

o Aofeature common to all four areas is the peak centred at bearing
020~ to 040~ in the frequency distribution with respect to wind direction.
This is illustrated in Figure 2. Since these marine areas are within the
influence of the northeast monsoon, the presence of this peak is easily
explained. As is well known, the intensity of monsoon winds in general
decreases away from continental land mass. Consequently, the peak in the
cagse of Ryukyu is the least prominent.

In the previous study involving Taiwan Strait and other marine
areas which are to the southwest of the areas examined in this study,
another peak in the southwest quadrant was noted. However, only relatively
weak peaks could be noted in the southerly direction for the areas North
Taiwan and Bast Taiwan. These are related to the summer monsoon. The
relatively high percentage of easterly winds in Ryukyu is the consequence
of the dominance of the subtropical ridge during the summer months,

o Table 2(d2 has been compared with data for the area 22233 (bounded
by 23-25 N, 123-128"E) published in Marine Climatological Summaries by the
Japan Meteorological Agency. It is noted that there is reasonable agreement
among the tables compared. However, in some years the percentage of easterly
winds is even higher than that shown in table 2(d).

(b) Linear regression without stratification of data

The result of linear regression analyses with wind speeds reported
by ships as depéndent variable and land station wind speeds as independent
variable, irrespective of wind direction, are given in Table 3.

Considering the correlation coefficients and the availability of
station reports, Dachendao (58666), Pengjiayu (58974), Lanyu (59567) and
Miyakojima (47927) were selected for the marine areas Chusan, North Taiwan,
East Taiwan and Ryukyu respectively. The four regression equations are :

(a) Chusan V (ship) = 04390 V (58666) + 7.8 S.E. = 7.0 knots
(b) North Taiwan V (ship) = 0.713 V §58974) 4+ 4.4 S.E. = 7.3 knots
(c) East Taiwan V (ship) = 0.495 V (59567) + 5.1 S.E. = 7.5 knots
(d) Ryukyu V (ship) = 0.996 V (47927) + 4.5 S.E. = 6.7 knots

V (ship) stands for wind speeds reported by ships in knots. The independent
variables on the right hand side are the respective land station wind speeds
in knots. S.E. stands for standard error,

(¢) Relation between wind directions reported by
ships and those reported by land stations

Contingency tables showing the occurrence of various wind directions
reported by ships with specified station wind directions are given in Tables
4(a) - (d). TIsopleths of equal frequency are included to bring out the
pattern in the distribution.



In the case of Dachendao in Chusan, the northerly wind component
tends to be larger in the land station report when winds are coming from the
northeast quadrant., In the case of Penjiayu in North Taiwan, the easterly
component tends to be larger in the land station report under similar situations.

Lanyu is situated at the southwestern corner of the marine area
East Taiwan, about 40 nautical miles off the eastern coast of Taiwan. Taiwan
acts as a land barrier so that easterly winds are deflected southward resulting
in an increased northerly component. This is reflected in Table 4(c).
Systematic deflections in wind direction are also noted in winds from the
southwest quadrant,

Table 4(d) indicates that the wind direction reported at Miyakojima is
reasonably representative of the Ryukyu area.

(d) Linear regression with stratification of data

The linear regression equations derived for each of the four
areas, with the data stratified according to the wind direction at the
selected land stations are given in Table 5. When compared with the
regression equations without stratification of data, it may be noted
that the standard errors have been reduced in most cases., There are
two sectors with less than 10 data points. Because of the small sample
size, the results of linear regression are naturally less reliable in
these cases and should be ignored. Based on the equations, land station
wind speedé corresponding to the occurrence of a wind speed of 34 knots
(i.e. gale force winds) in each of the marine areas were derived and given
in Table 6.
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TABLE 3. RESULTS OF LINEAR REGRESSION ANALYSIS

Dependent Independent Correlation Standard Error Sample
Variable Variable Coefficient (in knots) Size
Lusi 0.21 8.4 124
Shengsi 0431 7.6 240
Dinghai 0.28 TeT 240
Chusan Shipu 0.41 7.7 118
Dachendao 0.48 T.0 241
Taishan 0.51 Te5 120
Mazu 0.57 T.4 563
Penjiayu 0.58 7.3 566
Ishigakishima 0.29 8.6 591
North Taiwan | . oyoshima 0.43 8.1 589
Taishan 0.53 8.3 266
Pingtan 0.65 T.4 268
Pengjiayu 0.38 8.5 512
Hualien 0.20 9.0 511
Hengchun 0.52 T.9 528
Pratas Lanyu 0.59 7.5 520
Taidung 0.34 8.7 520
Ishigakishima 0.48 8.1 531
Penjiayu 0.35 T.7 1756
Naze 0.43 7.5 1831
Ishigakishima 0.45 Te5 1832
Bashi Miyakojima 0.59 6.7 1831
Naha 0.52 Te1 1828
Minamidaitojima 0.40 T.7 1811
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Table 6 WIND SPEED AT LAND STATIONS CORRESPONDING TO A WIND
SPEED OF 34 KNOTS IN THE MARINE AREAS ACCORDING TC
THE REGRESSION EQUATIONS

Area Land Station Land station wind direction L:?md station
wind speed

Chusan Dachendao all directions *

350 - 070 39
Nerth Taiwan Pengjiayu

other directions *

350 - 050 52
East Taiwan Lanyu

other directions *

350 - 080 29
Ryukyu Miyako jima

other directions *

*The figure derived from the regression equation is significantly
larger than the highest land station wind speed encountered in
this study (refer Table 5).
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Figure 3 Wind speed in Chusan as reported by ships as a function of the

wind speed at Dachendao,
to the wind direction (ddd) at Dachendao.

The data have been stratified according

The two dashed lines

include points within one standard deviation from the regression

line.

brackets.
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Figure 4 Wind speed in North Taiwan as reported by ships as a function of

the wind speed at Pengjiayu. The data have been stratified
according to the wind direction (ddd) at Penjiayu. The two dashed
lines include points within one standard deviation from the

regression line. Sample sizes are indicated by the numbers in
the square brackets.
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Figure 5 Wind speed in Bast Taiwan as reported by ships as a function of

the wind speed at lanyu. The data have heen stratified according
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Figure 6 Wind speed in Ryukyu as reported by ships as a function of the
wind speed at Miyakojima. The data have been stratified according
to the wind direction(ddd) at Miyakojima. The two dashed lines
include points within one standard deviation from the regression
line. Sample gizes are indicated by the numbers in the square
brackets.
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4. CONCLUSICNS

Based on one year of data (1975), the frequency distribution of
winds over four marine areas viz Chusan, North Taiwan, BEast Taiwan and
Ryukyu, with respect to direction and speed has been derived. This is
intended to provide some guidance to forecasters. Some systematic differences
in wind directions between land station reports and ship reports were noted
and illustrated in Tables 3(a) - (d).

A set of regression equations has been produced for the estimation
of winds over these areas, with selected land station wind reports as the
predictor. This can be used by forecasters when estimating the wind speed
in these sea areas, in the absence of other sources of information, when
preparing forecasts for these areas. These equations have been transformed
into graphical forms (Figures 3-6) to facilitate application.

In applying these results, it must be borne in mind that there
are always spatial variations within each area. This may be the result
of orography, sea~land contrast or varying relative positions with respect
to major pressure systems.
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