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Higher temperature a.t Honolulu..-The north equatorial 
current flows from east to west in the latitude of the 
HawBiian Islands. If the wind which causes this cur- 
rent has changed from northeast to east in the region of 
Hawaii and thence eastward, of which there is no evi- 
dence a t  hand as to how far to the ea.stward of Honolulu 
the change extended, then there should be a slight rise in 
the temperature of the surface water flowing by Honolulu 
and consequently higher temperature a t  Honolulu. 

The avera.ge annual mean temperature of Honolulu, 
1905-1909, is 74.2' and for 1920-1924, 75.0' or 0.8' 
higher during the last five-year period as coinpared with 
the first. Meteorological changes may be due to several 
factors, and it will require further inforniation before the 
most probable cause of the higher temperature can be 
segregated. 

Eflect of cold upwelling wa.ter.-The temperature of the 
ocean surface water west of the California coast is rela- 
tively low owing to the upwelling of abysmal waters. 
McEwen claims that the effect of this upwelling extends 
to a distance of 300 kilonieters (373 miles) froni the 
coast a t  Mendocino, in N. lat. 40', and to a distance of 
2,100 kilometers (1,305 miles) off the coast n t  San 
Diego. I n  a personal conimunication Doc,tor McEwen 
informed the writer that "This upwelling is a local 
phenomenon, dependent upon the Pacific HIGH, although 
the source of the upwelling water is probably Ant,arctic. 
This supply probably slowly drifts northward froin the 
Antarctic along the bottom as needed to supply the defi- 
ciency of water due to surface flow away from the Cali- 
fornia coast b the winds about the North Pacific HIGH. 

tion of the North Pacific anticyclone has a regular seasonal 
meander, being nearest the California roast in winter and 
farthest away in summer. So far as known there is no 
direct relation between the upwelling and the annual 
migration of the antic,yclone. One would expect that 
the least upwelling along the California coast and nat,- 
urally the wa.rniest surface water would he experienced 
in late summer, when t.he anticyclone had reached ibs 
far t,hest northing. 

Ocean surface-water temperature,s would be helpful in 
determining whether the rise in tempe,rature at  Honolulu 
is properly chargeable to increased sarface-waber tem- 
perature. 

In  this section records of the prevailing wind clirect,ion 
on certain islands of the Pacific in t,he region of the 
trades have be,en pwsented rather fully. These show 
good agreement with like, records obtained from ships at  
se.a; they show, moreove,r, for Honolulu and Hilo at  
least, that there have been slow but progressive slight 
changes in the' general direction of the trades,. viz, that 
the easterly coniponent in these winds has Increased, 
particularly in the later years of the re,c,ord. 

The true e-uplanation of this increase is not n t  once 
apparent. It may have been due, as postulat,ed in t'he 
discussion, to a change in t'he average pressure distrihu- 
tion whereby t8he locus of masimum daily and mont,lily 
mean pressure has shifted to a more east'erly point, on 
t,he ocean, or i t  may ha,ve been due. ho local land-surface 
obstruc,t,ions whkh a t  present' can not be delimited. 

CHAPTER I11 

As previousy Y shown (see, fig. 3), the geographic posi- 

AVERAGE VELOCITY O F  NORTH PACIFIC TRADES 

According to the Pilot Charts, t,he average velociby of 
the North Pacific trades is force 4 on Beaufort sc.ale., 
whic.h is equivalent to about 20 miles per hour. In 
winter and sDring. there are quite a number of square.s 

miles per hour. Only on three of the s uares is a force 

miles per hour and it occurs once in April and twice in 
November. The one case in April and one of the two 
cases in November are located in the extreme east por- 
tion of the trade-wind belt, and the other one in Novern- 
her is located a t  the western extremity or in the,northeast 
monsoon area of the Asiatic coast. 

Incrense in velocity toward the Equator.-Milham in 
writing about the trades states, "AS they approach the 
Equator the velocity steadily increases." This of c o m e  
does not apply to the western portion of the North 
Pacific trade-wind belt, as the winds in that region are of 
monsoon character, having their cause in the Asiatic 
winter anticyclone. They blow across the Equator and 
in the midwinter extend as far as Australia. In the true 
North Pacific hade-wind belt there is a slight tendency 
for winds to increase in velocity on approaching the 
Equator, but it is not well defined, probably because of 
lack of exactness in the record. 

While the Weather Bureau station at  Honolulu is not 
advantageously situated as regards the measurement of 
the true speed of the northeast trades in that part of the 
Pacific, yet the record has its value and is presented in 
Tables 10 and 1 1 ,  the first giving the total travel from d 
directions and the second from the northeast and ea&, 
the trades only. 
TABLE 10.-Total monthly and annual  w i n d  movement in  miles at 

Hoiiolitlit ,  Hoiraii ,  pcriod 100.5-1984, inclusive 

as high as 6 recorded. Force 6 is equiva 1 ent to about 31 

1 Velocitics reduced t o  the old elev.stion from May 1, 1922, to December, 1924, incluslve. 

TABLE 11.-Total i i ionthly nnd aiiniial inoven~ent in m i b s  for mrth- 
ca.ut and east icirids only ,  at Honolulrc, Hawaii ,  period 1905-1965, 
incl  risitlc 

Alenns. _ _ _ _  14. 146 3,58214, i46,5,650/5,2iO~5.757'6.1616,1W 5,376 5, Q8 5,205 4,w8 8 1 , a  

I Velocities :reduced to  the old elevation from May 1, 1922, tu December, 1926, in. 
I 1  I I I I I I I I  

-I..-:"" on the PilotLCh$tr, having force 5 Beaufort, a b o h  25 C,YO,.o. 
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Year 

lW5 ... ...--- 
l906-----.--- 
I907 ... _ _ _ _ _ _  
1908 _ _ _ _ _ _ _ _ _  
1909 _ _ _ _ _ _ _ _ _  
1910 .__._____ 
1911 -.__.____ 
1912 ... .._.__ 
I913L. __..__ 
1914 _____.___ 
1915 _____._.. 
1916 ___._.__. 
1917 _ _ _ _ _ _ _ _ _  
1918 _____._._ 
1919 ... ____.. 
1920 ___..__._ 
1921 ____.___. 
1922 __.....__ 
1923. _ _  .-.-.. 
lY24 .._____.. 
1925 ...-. _ _  _ _  

The mileage, by seasons, for all directions shows 
uniformity, autumn being slightly below the o g : !  
Considering the trades separately, however, it is seen 
that summer is preeminently the season of greatest 
development of the trades, as elsewhere mentioned. If 
10 be taken to represent summer, then the seasonal 
ratios are spring 9, summer 10, autumn 9, and winter 7. 

Table 12 is presented to show the total movement of 
northeast and east winds for each month of the record, 
expressed as percentages. The figures 75 for January, 
1905, signify that the trades for that month were but 75 
per cent of the average for January. Inlike manner the 
figures for the annual movement for 1905, 103, indicate 
that the trades for that year were 102 per cent of the 
average for all years combined. Other details can be 
gleaned from the table as may be desired. 

TABLE l2.--lllonthly and annual percentages of the total movement 
of the wind from the northeast and east at Honolulu, period 

Jan 

75 
71 
36 

133 
108 
163 
110 
46 
78 

125 
96 
55 
86 
77 

112 
35 

179 
147 
145 
87 

135 

The above tables show that there were two 12-month 
p e M s  of large wind travel, the second of which was 
pWeded by one of small wind movement, t,hus illustrat- 
m a rule of nature that one extreme is quite generally 
fbbowed by another in the opposite direction. These 
three periods are segregated in the exhibit below. 

I I I I 

Perlods 

rune 

_ _  
102 
90 
89 

112 
110 
110 
111 
93 
91 

110 
95 

117 
92 
100 
83 

106 
103 
79 

113 
62 

112 

JUI! 

96 
105 
99 

100 
107 
37 

103 
82 
93 

105 
93 
98 
IW 
113 
102 
94 

108 
104 
119 
107 
8.4 

Year 

1905 _ _ _ _ _ _ _ _ _  
1906 ._____.__ 
I907 .________ 
190s _ _ _ _ _ _ _ _ _  
19m .-._.____ 
1910 _ _ _ _ _ _ _ _ _  
191 1. -. . _ _ _  
1912 ._____._ 
1913 .___ - _ _ _  
1914 .__.____ 
1915 _ _ _ _ _  _ _ _ _  
1916 _____.___ 
1917 ___...___ 
1918 ____.____ 
1919 .__...___ 
19% .________ 
1921 __......_ 
1922 I _ _ _ _ _ _  _ _  
1193 _ _ _ _ _ _ _ _ _  
1934.. ____.._ 

Average-.- 
- 

Jan 

~~ 

8.1 
9.7 
7.6 
8. 6 
9.3 
9.8 

10.1 
7.4 
7.0 
9.8 
8.9 
8.9 
8.1 
7.5 
7.9 
7.4 

10.8 
9.3 

10.0 
6.8 

8.6 
- 

Aug. 

8.9 
8. 8 
9. 1 
8.1 
8. 8 
8. 5 
7. 7 
8. 3 
8.0 

10.0 8. 7 
8. 2 
7. 8 
8.3 
8. 6 
8. 5 
7.9 
8.2 
8.0 

Pept 
_- 

8.9 
8. 2 
7.4 
R O  
R. 3 
5. 6 
8. 5 
7.4 
7.4 

9.5 2.6 
I .  6 
7. 8 
7.3 
8.6 
8. 8 
9 .3  
8.3 
7. 5 

Oct. 

8.7 
7.9 
8.2 
7.2 
8. 1 
7.2 
6.9 
8.3 
5.7 
8.3 
9.3 

6.2 
8. 7 
7. 4 
7.9 
7. 1 
6. 8 
7.7 
8. 5 

7.3 

7.7 

Nov 

-_ 
7.7 
7. 5 
9. 5 
7.9 
6.8 
8. 1 
8.9 
8.3 

10. 1 
8. 4 
9. 3 

7. 5 
9. 4 
6.4 
8. 1 
8. 8 
7.4 
8. 5 
7.4 

a7 

I- 

aa 

8. 5 
9.1 

10. 7 
7. 2 

11. 1 
8. 5 
6. 4 
8. 6 
8.0 
7. 7 
7. 6 

IO. 0 
7. 7 
8.0 
9. 3 
7. 6 
8. 1 
8. 5 
8.3 
8.0 

10.0 
8. 6 
9. 7 

10. 2 
7. 6 
9. 3 
8.3 

10.0 
11. 5 
8. 9 
8. 4 
8.9 
7. 6 
9. 9 
7. 4 
8.4 

10. 5 
8. 8 
9. 1 
6. 8 

I I , 
Without attempting to assign a cause for the pro- 

nounced decrease in wind travel of 1917-18 as compared 
with other years, it should be recalled that total wind 
movement the world over is known to vary from year to 
year and to a degree commensurate with that shown 
above. The annual wind travel a t  Eureka, Calif., in 6he 
15 years, 1911-1925, with the same exposure of the wind 
instruments throughout the period, varied from a maxi- 
mum of 107 per cent to a minimum of 88 per cent. San 
Francisco for the same years varied from a maximum of 
121 per cent to a minimum of 89 per cent. The year 
1917 on the Paciiic coast was one of generally smnll wind 
travel. Unfortunately data of wind force or travel over 
the ocean are not available, although the opinion is 
ventured that there also the wind travel in 1917, as a t  
Honolulu, was less than the average. 

The significance of the decrease can not be evaluated, 
since the phenomenon is one of rather general occurrence. 
The one fact which stands out in this analysis is that both 
the increase and decrease are confined to the northeast 
trades. 

On a previous page it was pointed out that the north- 
east trades are subject to periodical changes in speed, 
depending upon the passage eastward of anticyclolles in 
the trade-wind belt. It is therefore an allowable infer- 
a c e  to associate periods of large wind movement with 
either a greater number of anticyclones or of greater 
iatensity in individual anticyclones. 

The average wind travel a t  Honolulu, all directions, 
i072,859 miles, that of the trades 61,553 miles, a difTer- 
ence of 11,306 miles. I n  years pf large wiilcl travel the 
difference is less than the average, and in the single year 
of small travel the difference was 3,911 miles greater than 
the average, which seems to indicate that the trades dimin- 
ish more rapidly than winds from other directions a d  
that when pressure distribution is favorable t'o n n  
increase in the general winds the effect is niost pro- 
nounced in the trades. 

THE WIND MOVEMENT, BY SEASONS 

Below is presented the total wind movement in miles 
per hour €or each season for all directions and also for 
the trades separately. The average velocity in miles per 
hour has been added. This average was obtained hy 
dividing the average movement by the number of hours 
in the season, neglecting the small differences that would 
arise from considering leap years. 

Wind  movement in miles, all darections-Trades separately - 1 Spring I Summer I Autumn 1 Winter 

- 

b p t  

- 
110 
107 
85 

103 
105 
4s 

112 
92 
59 

124 
97 
97 
97 
87 

101 
111 
124 
105 

112 
93 

m 

- 

- 
OCt 

- 
120 
108 
108 
97 

105 w 
84 

1!22 
55 

115 
138 
85 
71 

119 
94 

log 
79 

109 
107 
122 
64 

-. 

- 
?ov 
- 
84 
82 

117 
84 
77 

100 
118 
111 
127 
69 

116 
117 
87 

101 
67 

108 
110 
85 

110 
78 

112 
- 

- 

>e4? 

- 
116 
110 
95 

1.56 
80 

101 
131 
133 
84 
68 
80 

133 
57 

64 
117 

79 
105 
46 
31 

173 

im 

- 

- 
Feb 

- 
M 
75 

107 
112 
134 
91 

129 
104 
76 
45 

166 
84 
38 

125 
164 
1x0 
66 

llil 
49 

,2 '09 
- 

- 

tar 
- 
90 
57 

151 
53 

1Kl 
120 
50 

121 
103 
55 
6s 

113 
92 

110 
111 
99 
97 

114 
99 

lfl7 
E9 
__ 

- 

4Pr 
- 
120 
93 

107 
122 
69 

11.5 
89 

125 
I44 
74 
87 
96 
82 

108 
84 
82 

125 
1101 

94 
60 

125 
~- 

- 
i le! 

- 
120 
114 
73 

121 
116 
108 
106 
117 
75 

113 
74 

134 
71 

101 
109 
41 
60 

121 
11s 
85 

120 
- 

- 

4 w  
- 
107 
106 
108 
93 

106 
99 
90 
ga 
81 

119 
101 
96 
93 
97 

102 
102 
95 
99 
92 

108 
114 
- 

102 
91 
98 
1m 
105 
103 
102 
103 
92 
88 

100 
101 
82 

108 
88 
95 

105 
106 
104 
92 

100 

I Reduced to old elevation from May 1, 1922, t o  Dee. 31, 1925, Inch ive .  

A V E R A G E  HOURLY WIND VELOCITY AT H O N O L U L U  

The average hourly mind velocity at  Honolulu for 
each month of the record, 1005-1924, is given in Table 
13, and the same information for the t'rades is given in 
Table 14. 

The information in bhe last nanied has been graphed 
and the rrault is presented in Figure 10. 

TABLE 13.--Bwrags hoitrly wind velocity i n  miles per hour at Hono- 
l i i l i i ,  H a  waii, period 1906-1924, inclusive 

- 
An- 
nual 

- 

June 

- 
8. 6 
8.4 
7.8 
9. 0 
8.9 
8.9 
8.9 
8. 1 
8. 1 
8. 9 
8. 2 
9. 6 
7. 5 
8. 7 
7. 1 
8. 9 
R. 5 
6.9 
9. 2 
7. 0 

8.4 
- 
- 

DOC 
- 
8.2 

a8 
10.3 
8.2 

io. 9 

a2 
a5 
8.6 
7.2 
7. 1 
8.3 
9. 2 
7. 6 

7.4 
9. 5 
8.5 
5. 7 

7. 0 

8.3 

ia 9 

a5 
- 
- 

Apr. I hfaj 

'-1- 
8.5 

8.4 
8. 'I 
8.2 
8.4 

8.0 
8. 5 

7. 5 
8.8 
8. 1 
8. 1 

8. 1 
8.4 
7.7 

8.3 

a7 
a6 

aa 

a 4  
8. e 

a5 

- 
- 

6.6 
7.8 
8. 8 
7. 6 
9. 2 
7. 1 
ti. 5 
8. 6 
8. 1 
5.4 
9.3 
7. 2 
7. 9 
9. 2 
9. 6 
7. 5 
fi. 9 
9. 4 
5.7 
7. 4 

9.0 
8.9 
7. 5 
8.8 
8. 8 
8. 6 
8.0 
8. 7 
6.9 

7. 1 
9. R 
6. 4 

8.4 
6. 1 
6. 1 
8.8 
9. 1 
6.9 

9. n 

a. 1 

8.8 
8.8 
8.6 
8.3 
9. 2 
R 3 
8.8 
6.9 
a 0 
8. 9 
7.8 
8. 2 
8. 3 
9. 5 
8. 5 
R. 0 
9. 0 
9.0 
9.2 
9.0 

8. 6 
- 
- 

I- /-/- I- 
Alldirectlorn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  18,746 18,684 17,403 18,013 
Averagemjleaperhour . . . . . . . . . . . . . . . . . . . . . .  8.51  8.51 8.01 8.1 
Trades _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  15,686 18,042 15,608 12,236 

---- 
7.9 8.4 Q.0 i 8.0 

Avernge miles per hour. . . . . . . . . . . . . . . . . . . . . .  5. 7 
Winds other than tradas . . . . . . . . . . . . . . . . . . . . .  I Reduced to old location from hIay, 1922, to  December, 1924, inclusive; ratio 100 

(old) to 117 (new). 
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rune 

_- 
a. 8 
8.4 
7.9 
9.0 
9.0 
9. 2 
9.0 
8.3 
8. 2 
9. 1 
8.6 
9. 8 
7.9 
9. 1 
7.2 
9.4 

7.1 
9.6 
7.4 
9.2 

8.6 
3.9 

a6 

__ 

TABLE 14.-Average hourly wind velocity in miles per hour for 
northeast and east winds only at Honolulu, Hawaii,  period 1905- 
19#6, indusive 

~ u l g  

9. 1 
8.9 
8.8 
8.5 
9. 3 
8. 5 
9. 2 
7. 1 
8.1 
9.3 
7.9 
8.4 
8.5 
9.7 
8.6 
8.3 

9.3 
9.3 
9.0 
7.5 

8.7 
3.9 

9.1 

Year IJan.1 Feb.lMar./Apr Oct. Nov. 
_-- 
9.0 a. 1 
8.3 7. 7 
8. 5 10.6 
7.7 8.2 
8.4 7.1 
7.6 8.5 
7.1 9.3 
8.4 8.7 
5.3 10.4 
8.5 8.9 
9. 5 9.6 
7.2 8.9 
6.0 7.7 
8.9 9.8 
7.6 6.4 
8.1 a 5  
7.4 9. a 
8. I 9. o 8.9 8.1 

8.8 8.0 
6.0 9. 2 

7.9 8. 7 
3. 5 3.9 

--- 

~- 

_ -  
6.3 
7.4 
8 6  

7.7 
10. 8 
8.9 
7.0 
4.7 
9.4 
7.0 
5. t 
9.3 
9.8 
7.7 
5. 9 
9.8 
5.6 

h 8  

a i  
io. 1 

a i  

Dec 

8.3 
10. 2 
7.2 

10.6 
7.7 
8.6 
9.0 
9.0 
7.5 
7.1 
7.4 
9.9 
6.6 

11.1 
6.8 
8.9 
9. a 
9. a 
6.9 

6.4 
4.8 

8. 2 
3. 7 

a 7  io.6 
8.6 8.9 

11.5 10.3 
6.9 10.7 

11.5 7.9 

5. 7 9. 2 
8. 8 10. 1 
8.8 11.6 
6.9 8.6 
7.5 8.8 
9.9 9. 2 

9.1 10.8 
9.4 7.6 

a 7  9.4 

a i  7.8 

a3 a3 
a9 10.9 
a9 9.4 
a8 9.8 
a9 7.6 

10.8 10.4 

Y W  
1917 

1919 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1920 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
igzz _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1923 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
19% _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
19% _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Average _ _ _ _ _ _ _ _ _  

1918 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1921 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

- 

Ma! 

- 
9.2 
9.2 
7.3 
9.0 
9.2 

8.5 
8.9 
6.9 
9. 7 
7.2 

LO. 1 
6.5 
8.7 
8. 8 
6.0 
5. e 
9.1 

LO. 0 

8.8 

3.7 

a8 

7. a 

a 3  
- 

- 

Jan. Feb. Mar. Apr. May June July Aug. .8ept. Oct. Nov. Dec. 

6.9 9.1 7.6 7.6 8.3 8.8 11.2 9.6 8.8 l a 6  9.3 1 2 3  

__ ---------- 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9.910.0 8.6 9.2 7.1 a3 7.8 

9.6 10.6 9.1 so a3 a7 9.8 9.6 8.9 8.3 8.9 9.2 
8.0 7.1 _ _ _ _ _  8.1 1o.a 15.7 14.8 14.4 14.9 11.6 14.8 18.1 

13.1 7.5 5.0 4 3  12.6 14.2 14.7 14.9 13.0 l a 6  9.4 0.1 
1i.a 7.5 1 2 9  11.2 _ _ _ _ _  14.0 14.5 12.6 11.7 11.1 11.6 10.3 
10.1 10.9 12.3 7.8 10.4 _ _ _ _ _ _  15.2 1 2 7  9.8 12.3 a 3  10.5 
10.8 9 . 3 1 2 . 6 1 3 . 7 1 3 . 9  i a . a l a . e i 5 . 7  10.3 a g i 3 . a  a i  
10.7 9.0 10.1 9.4 10.3 ng 13.3 12.5 111.1 10.1 iaa 10.2 

15.7 9.8 11.2 14.3 8.3 15.4 16.8 13.7 13.4 10.3 11.4 1L4 

__------- ---- 

1920 
1921 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1922 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1923 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1924 ____.__________ 
1925 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

- 

4 w  
- 

9. 1 
8.9 
9.4 
8.3 
8.9 
8. 9 
7. 8 
8.4 
8.0 

IO. 3 
8.6 
8.4 
8. 0 
8. 6 
9.0 
8.7 
8. 1 
8.3 
8. 2 
9. 2 
9.6 

8.7 
3.9 

- 

- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.8 5.7 6 .810 .7  
8.5 7.2 8.8 9.9 6.5 7.1 5.3 8.7 

8.4 8 5  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  6.3 
9.6 7.3 9.1 8.6 8.4 8.2 5.6 6.4 
7.6 8.5 8.8 8.1 7.6 6.7 5.9 6.4 
7.9 7.1 8.7 8.8 5.9 5.2 8.3 7.2 
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1 R e d u d  to old loartlon from May, 1922, to Dec. 31,1925; ratio 100 (old) to 117 (new.) 
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FIG. lO.-Average hourly velodty, northeast and east winds a t  Honolulu 

The outstanding feature of Figure 10 is the steadiness 
of the trades, barring the years 1917 and 1918, when the 
largest oscillation in the 20 years occurred. 

In  winter the trades are more or less suppressed at  
times, and accordingly winds from other directions have 
the greater velocity. 

In  general the uniformity of the trades is not less 
apparent when the winds from all directions are combined 
in a single mean, as in Table 13. 

DIURNAL VARIATION IN WIND VELOCITY AT HONOLULU 

The amplitude of the diurnal variation at  Honolulu in 
January is on the average 4.5 miles per hour and in July 
6.2 miles per hour. The increase in velocity begins about 
5 a. m. and reaches a maximum between 1 and 2 p. m. 
in January and between 2 and 3 p. m. in July. These 
and other details can be drawn from Figure 11. 
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FIG. 11.-Diurnal velocity of wind, Honolulu 

Tables 15, 16, and 17 have been compiled from the 
rather short and somewhat fragmentary records at  Mid- 
way Island for Hawi Mill on the island of Hawaii (N. 
lat. 20’ 15’ and W. long. 155’ 48’)) and for Guam. 
The elevation of the ground is 600 feet above sea level. 
The elevation of the anemometer above ground is not 
known. This station is on the windward side of Hawaii. 

TABLE l5.-Aaerage hounly wind velocity at Midway I h n d  

TABLE 17.-Average hourly wind velocity at Guam, Pacific Ocaan 
[Miles per hour] 

Year 1 Jan. IFeb. IMfir.1 Apr.jMayl June I July IAug.1 Sept. ! Oct. 1Nov.I Doc. 

Average _ _ _ _ _ _ _ _ _  1 8 . 4 / 7 . 5 1 8 . 8 1 8 . 8 1 6 . 8 1  6 . 6 / 6 . 4 1 7 . 6 1  6 . 8 1 6 . 1 1 6 . 8 1  6.2 

WIND VELOCITIES O N  SHORE AND AT SEA 

During the summer when the trades are most ro- 

stations have 42, 64, and 56 per cent, respectively, of 
winds of force 4 Beaufort, which is estimated by seamen 
as the average velocity of the trades. A t  this season 
Midway is in the northern portion of the trade-wind 
zone and Honolulu and Hawi Mill near its center. It 
may be asked, What is the speed of the trades? Midway 
is a low, sandy, small island, and the anemometer there 
esposed should give very nearly true ocean velocities. 
(See fig. 12.) 

Honolulu, as previously stated, is on the leeward side 
of a high range of mountains, and consequently wind 
velocities are less than over the ocean, but one would 
not suspect that they were less than half as much. 
Hawi Mill, on the windward side of a range of mountains, 
should receive nearly the full strength of the trades. 
The greatest velocity a t  the three stations here discussed 
is, however, that of Midway, viz, 13.7 miles per hour. 
That station, it will be remembered, is not a t  the center 
of the trade-wind belt. I t  would appear that an aver- 
age of 15 to 20 miles per hour would be a fair value for 
the speed of the trades in the North Pacific. 

nounced at  Honolulu, Hawi Mill, and Midway, t E eae 

SUMMARY 

I t  has been shown that the frequency of the northeast , 

trades a t  Honolulu during quite recent years has dimin- 
ished concurrently with an increase in the frequency of 
east winds at  the same station and also at  Hilo on the 
island of Hawaii, and a cause or causes have been sought. 

A consideration of the meteorological data of the west 
coast of North America and also of the islands of the 
Pacific nearest to the Hawaiian group does not lead to 
definite results. 

A study of ships’ observations in the North Pacific 
for the last 25 years is recommended as the most prom& 
ing field of investigation that may lead to a solution of 
the cause of the change as above indicated. 


