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1. Monthly Values of Precipitation. 

   The observation  of  precipitation in  Mu-

kaiyama 

 1915. 

 Table  1

 Observatory 

The monthly

commenced 

values are as

in March 

given in

Table 1.

 ---
,Month  I 

Year 

  1915 
    16 
    17 
    18 
    19 
    20 
    21 
    22  ' 

    23 
    24 
    25 

    27 
    28 
    29 

    31 
    32

Feb

 62.3 
 29.7 
 21.9 

126.5 
 70.2 
67.4 

138.6 
106.9 
23.9 
 26.9 
24.7 
 13.4 
67.7 
 19.1 
45.5 
57.2 

125.5

Jan

 10.0 
71.1 
20.6 
70.3 
 109.6 
42.8 
25.3 
39.1 
12.7 
14.0 
20.4 
17.1 

63.6 
36.8 
16.7 
68.6 
 34.0

March  I April 

 1

 59 
  36 
 169 

  83 
  39 
 156 

 107 
  53 

  56 
  42 
  78 
  46 
 107 

  50 
  32 
 104 

  46 
  34

.4 80 

.5 36 
.7 54 
.3 96 
.4 57 
.0 136 
.2 90 
.4 90 

 0  , 110 
.4 70 
.9 50 

 .1 68 
 .5 207 

.1 129 
 .8l 142 

.5 101 

.7 131 
.7 164

;.2 
 5 

 .1 
 4 
.9 
2 

.7 
9 

.5 

.6 

.3 
 6 
.8 
 9 
 4 
 8  

.4 
41 

.2 
.9 
 4 
 2 
 0 

.0 
 2 
 .4 
 8 
.9 
.7 
.0 
.1 
.3 
 8

May

 165 
 110 
 56 
 99 
 59, 
 403. 

 11 
 96. 
 159. 

 100. 
 68. 
 1 10. 
 111 

 74. 
 236. 

 110. 
 (30. 
 69.

 .1  
.0 

.4 
.4  
.9 
 6 
 0 
 4 
 2 
 9 
 0 
 6 
 4 
 3 

 2 
5

 35 
 10 
56 

59 

 34 

 59 

 38 

74 
 36 
 10 
 30 
 39

 ew

 81.7 
 71.7 
 105.3 

 65.1 
128.4 
147.2 
 92.4 
 54.0 
50.3 

126.8 
81.4 
 85.1 
74.1 

136.9 
58.5 

150.0 
87.4

 June 

 position 

 959.4  1 
  165.6 
  185.2 
   55.9 
  62.2 
  146.3 

  107.0 
  108.5 
 279.9 

  96.3 
  120.7 

  57.0 
  61.6 
 168.2 

  85.3 
 118.6 

 186.3 
 181.0

July  Aug. 

 2).2  165. 
222.2 141.: 

 46.1)  95.; 
 105.9  135.: 

 43.8  119. 
 146.1  142. 

116.7 151.1 
 119.3  185.; 

163.6  18. 
 25.4 108.1 

 215.4  342.: 
 104.4  143.( 

126.5  i  144.! 
144.1  1  181., 

 32.5  70.; 
323.9 113.1 
145.4  66., 
192.8  i  145.E

31 
32 
33 
34 
35 
 36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48

37.1 
35.1 
22.9 
38.9 
69.2 
 34.1 
35.1 
42.2 
23.6 
39.0 
 26.4 
30.2 
14.8 
17.1 
16.2 
 63.5 
41.1

I 

 ,

position

 .1  
.3 
.5 

.9 

.2 
 .0 
 .3 
.9 
.0 
.3 
 0 

 .4 
.7 

 .4  
.6

 8 
2 

.4 
.2 

 4 

7 
 7 
 2 
9 
4 
 8 
4 
5 
3 
9

Sept. 

 186.1) 
276.0 
 272.2. 
203.0 
135.7 
236.2 
411.8 
186.7 
371.7 
281.6 
315.9 
186.7 
169.1 
 64.1 
223.5 
 91.2 
128.1

Oct. Nov. Dec.

220.1 
214.7 
320.6 
111.5 
 171 1 
114.6 
254.3 
294.3 
207.1 
 77.3 

 59.4 
91.4 
 79.1 

215.2 
162.3 

92.0 
125.9

 16.0 
153.7 
 54.0 
100.0 
 71.7 
 95.7 
 38.0 

105.5 
131.8 
39.6 

107.4 
22.4 
42.4 
65.1 
 120.3 

106.4 
 53.7

 23.6 
 50.8 
  4.2 

 29.0 
 96.6 
51.0 
51.1 
29.2 
42.3 
38.7 

173.4 
54.5 
26.4 
63.2 
72.6 
26.1 
43.5

112.9 
 13.8 
31.4 
27.9 
 36.2 

120.4 
69.4 
37.9 
 64.6 
  8.8 
46.7 
38.8 
49.5 
40.4 
36.5 
 49.8 
  9.8

34.1 
 85.1 
39.0 
85.8 
47.6 
96.9 
77.5 
68.4 
 44.4. 
57.5 
86.4 
26.0 
79.8 
64.5 
75.6 
53.1 
29.0

169 
68 
97 
85 

103 
83 
69 

171 
108 
86 
40 
28 

203 
53 
50 
75 
84

171.3 
 55.9 
186.4 
147.3 
 75.3 
 57.4 

283.6 
174.1 
 89.4 
184.9 
 1/1.4 
 86.6 
 88.8 
 201.5 

 87.9 
276.7 
123.7

 202. 
 97. 
260. 
 116. 
148. 
115. 
220. 
 74. 
101. 
 373. 
 63. 

 20. 
236. 
342. 
214. 
 215. 
 196.

6 

7 
0 
2 
5 
 3 
 1 
6 
 2 
5 
 8 
8 
4 
0 
6 
2

 141. 
 176. 
237. 
 185, 
 91. 
 107. 

115. 
 169, 
167. 
 103, 
 155. 
 89. 
135. 
 72. 
 36. 
 75. 

293.

 144, 
 200. 
 76 
 290. 

224 
 196, 
233 
100. 
 88. 
 199. 

 244. 
146. 
 158. 
491. 
 176. 
 93. 
395. 
428.

.0 
 .9 
.7 
.5 
0 

 2 
.9 
.0 
.0 
3 
 7 
 1 
 6 
7 
0 
9 
8 
2

127.7 
114.4 
 166.7 
 61.7 
181.5 
168.5 
 73.8 
144.9 
222.0 
 36.7 
 23,8 

109.3 
227.3 
219.6 
307.2 
169.4 
82.0 

125.5

 50.9 
183.5 
 59.7 

86.7 
 57.6 
 16.6 
 76.8 
 16.4 
40.5 
36.1 
 59.2 
 49.0 
10.2 
83.0 

143.9 
85.1 
 9.0 

89.0

47.6 
 54.1 
37.2 
68.7 
53.9 
22.8 

100.8 
43.8 
 17.2 
25.4 
36.2 
40.6 
23.7 

50.0 
 96.6 
91.1 
61.9 
91.7

* Now Institute of Physics , Faculty of  Science,  Kumamoto  University.
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    taken for
 2. Comparison of  Precipitation at Old 

    and New Stations. 

    From September 1931 to August 1932 

the precipitation is  observed at the new and 

old stations. Table 2 gives the results. As 

the duration of precipitation is not the same at 

two stations, one continuous precipitation was

taken for comparison as "the unit  precipita-

tion". Precipitation was observed once every 
day at  10h a. m.  if, therefore, measurable 

precipitation (more than  0.1 mm) was observed 
in consecutive days, it is defined to be  con-
tinuous precipitation disregarding it is strictly 

continous or not.

Table 2.

 Date

1931 Sept

Oct.

Nov.

Dec.

1932 Jan.

Feb.

March

April

New Station 

 te  

1  6 
 8-  9 
 11 

 14 
 16-19 
 26-27 
29 

 3 
  6-7 
 9-10 
 12-13 

21 
 25  -28 

  4-6 
10 
 14  -15 
28 
30-Dec. 1 

 4 
  8-9 

13 
 15-17 
24-25 
 27--28 
30 

 1,3  -4 
 7 9 

14 
26 
29 

 2-4 
 9 
 15  -16, 18 

20 
22-23,  25  27 

 6 
 8 

12, 14 
16 
19-20 
22-23 
27-29 

4 
 7, 9 

 11  -12 
 14-15 

 18-19 
24-25 
27-30

Precipitation

i
Old  Station

 Precipitation

1 
1

Date

 

I
 42.9 

  6.3 
 2.0 
 4.3 

61.3 
26.3 
  0.9 

  2.4 
  6.3 
 13.8 

89.4 
  0.2 

 15.6 

44.8 
  2.4 

  3.2 
 0.1 
 3.3 

  3.2 
  1.8 
 1.6 
 6.0 

19.7 
12.3 
 0.1 

27.0 
 9.7 

 0.2 
 0.1 
 0.1 

57.0 
 0.1 

25.3 
 0.6 
29.9 

 0.2 
 2.9 

18.3 
 0.2 
 7.7 
 0.2 
 4.6 

 0.5 
 2.2 

60.6 
43.0 
52.0 
 1.0 
 9.9

rn  111

I

i 

I 

4 f

I

 

1  6 
 8 

11 
14 
16-19 
 26-27 
29 

 3 
 6-7 
 9-10 

13 
21 
 25-26,28 

 4-7 
10 
 14-15 
28 
 30-llec. 1 

4 
 8-9 

13 
 16 17 
24 25 

 27-28

 1-4 
 7-8,10 

14 15 
26 27 

 30

 2  6

17 15, 
20 
 22-

6 
8 
 12- 

 19-

 -27

 12-14 

 19-21 

27-29

 4-5 
 7 9 

11  12 
15 
 18-19 
24-25 
 27-28,30

 40.5 
 5.3 

 1.9 
 4.0 
 52.9 

 22.7 
 0.-

 2.5 
 5.7 

14.3 
87.6 
 0.3 
15.5 

47.5 
 2.8 

 3.1 
 0.1 
 2.6 

 3.0 
 2.6 
 1.2 
 5.8 

16.7 
11.8

 um' 

 9 i 
 0 !

23.5 
 99 

 0.2 
 0.2 
 0.2

 61.4 

25.6 
 0.6 
37.9 

 0.2 
 3.7 

18.8 
 0.1 

 7.4 

 4.-5 

 0.4 
 3.0 

59.0 
 43.0 
48.1 
 1.2 
10.1

Difference

+2.4 
 +1.0 
 +0.1. 
 +0.3 
 +8.4 
 +3.6 
 +0.1

-0 .1 
+0.6 
 -0 .5 

 +1.8 
 -0.1 

 +0.1

 -2.7 
 -0 .4 

 +0.1 
 0.0 

+0.7

 +  0.2 
 -0.8 

 +0.4 
 +0.2 
+3.0 
 +0.5 
 +0.1

 +3.5 
 -0 .2 

 0.0 
-0 .1 
-0.1

 -4.4 

 +0.1 
 -0 .3 

 0.0 
 -8 .0

 0.0 
-0 .8 

 -0.5 

 +0.1 
+0.3 
+0.2 
+0.1

 +0.1 
-0.8 

+1.8 
 0.0 

 +3.9 
 -0.2 
-0.2
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 N'2W Station 

Date

   Old 

Date

Station 

I  PrecipitationPrecipitation

May 5 
     8 
 11-12 

     14-15 
     19 
     21-22 
    25 
 31-June 1 

June 3  5-9 
      14-17 

 22.24,26-28 
 30-  July 2 

July 5-16       19-21 
 31-Aug. 3 

Aug.  5  8 
 15 

     18-24 
 31

Total

  2.3 
  2.9 

41.1 
  0.3 

  1.2 
 14.0 

  1.3 
 19.1 

  0.8 
52.3 
27.3 
89.7 
52.5 

103.0 
45.8 
 3.8 

 8.6 
74.7 
54.5 
 2.2

1321.1

i  5 
8 

11-12 
15 
19 
 21-23 
25 
 31-June  1 
3 
 5-9 
 14,16-18 

22-28 
 30--July 2 

 5-16 
 19-20,22 

 31-Aug. 3 
 5-8 

15 
18-24

 2.7 
 1.3 

39.5 
 0.1 
 1.4 

15.5 
 1.3 
19.7

 0.7 
51.1 
27.2 
89.3 
51.9

94.3 
45.7 
 3.4

 8.9 
81.1 
53.8

Difference

 —0 .4 
 +1.6 

 +1.6 
+0.2 
 —0 .2 

 —1.5 

 0.0 
 —0.6 

 +0.1 
+1.2 
+0.1 
 +0.4 
 +0.6 

+8.7 
+0.1 
+0.4 

—0.3 
 —6.4 

+0.7 
 +2.2

1299.1
I
~

Mean

+22.0 

+0.33

 

. In the annual value there is only a  small  500  r 
 difference of  22  mm which is only 1.7% of 

the total. The maximum difference for  a   400  -

continuous precipitation is 8.7 for 103  mm 

or only 8.4%. Such a difference may be 300 - 
neglected for further studies. 

 200  -
 3.  Annual  Variation. 

    The mean monthly precipitations and the  /00 
recorded greatest and least values for every 

month  are given in Table 3 and graphically  02.- 
represented in Fig. 1.Jan 

                                           Table 3.

 500

400

 300

200

 L00

 0

 Crreate et

 Maar

 Least 1 \

Apr  July 

Fig. 1.

Oct Jan

Month

Mean 
Greatest 
Year 
Least 
Year

Jan.  Feb.

 

' 37
.1 
 109.6 

1920 
   10.0 
1916

 51.4 
138.6 

1922 
   8.8 
1941

 

1March April May

 69 .4 95.4 
 169.7  207.3 

1917  1927 
 26.0  I 28.9 

1943 1943

 111.8 
403.9 

1920 
 50.3 

1940

June July

 137.4 
 283.6 

1938 
 55.9 

11918 11933

 148.6 132.9 
 373.2  . 342.3 
 1945  1925 

 20.8 18.9 I 
 11943  11923

Aug.  1 Sept. 

132.9 213.8 
342.3 491.7 

 925  1944 
 18.9 I 64.1 

 923 I 1928

 Oct. 

155.1 
320.6 

1917 
 23.8 

1941

Nov. 

 70.8 
183.5 

1932 
   9.0 
1947

I 

I

Dec. 

 51.5 
173.4 

1925 
   4.2 

1917

 4. 

The

 Maximum and Minimum Precipitations. 

maximum and minimum in the curve

representing the secular variation of precipi-

tation was marked, and their  frequencies in 

every months are tabulated in Table 4.
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Table 4.

Month Jan. 

 Max.  5 
 Min. 15

Feb. March 

       10 
11 8

April 

  9 
 12

 May.  I July Aug.
8 
7

12 
7

 10 5 
  10 13

 Sept. 

  20 

1  5

 Oct.

 

1  1 
4

  Nov. 

   4 
   9

 Dec. 

   8 
   9

    The maximum precipitation most fre-

quently takes place in March, June,  September, 
and December. The minimum is in winter 

months with only exceptions in April and 

August. The  distribution of the maximum is 

approximately represented  by four probability 

curves as shown in Fig.  2.  From this result 

it may be seen that there are four  different 

AO 

 WillWAGIC. /T7 
 Jan  Apr  July  Oct Jan 

 Fig. 2.

Lr itill,:

Table

cause of precipitation at Sendai. The first 
is the continental cyclones in early spring, 

the second the  "13ilizt" rainy season or cyclones 
from southern Chinese continent in early 

summer, the third typhoons in early autumn 
and the last cannot be attributed any distinct 
cause. Such distinct  rainy seasons cannot be 

seen  in the curve of the  mean monthly precipi-
tation  (Fig. 1), probably due to the overlapping 

 of  different types. 

5. Secular Change in Precipitation. 

    Total amount of precipitation in each 

year is given in Table 5. 

5.

Year

1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923

 Precipitation

 1188.9 
1469.3 
1359.6 
1054.8 
1053.7 
1808.2 
1602.8 
1432.3 
1687.4

Year Precipitation

i 

 I

1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932

 917.0 
 1573.7 
929.2 
 1106.2 

 12863 
 1235.0 
 1250.4 
1113.4 
1503.8

 Year Precipitation  t  Year  i Precipitation
   1933 

   1934 
   1935 
  1936 
  1937 
  1938 

II 1939  1940 

  1941

943.5 
1487.9 
 1269.3 
 1103.5 
1247.4 
1268.2 
 1157.3 
947.3 

1344.0

i 

ii

1942 
1943 
1944 
1945 
 1946 
 1947 
1948

957.5 
825.6 

1727.2 
1651.9 
 1014.8 
 1508.6 
 1600 3

 •00

300

 I

^id -

.1
 __

000

000

SOO
 is  20  25  so  sa 

Fig. 3.

 40  50

    As seen in Fig. 3, which shows the result 

given in Table 5, though points are apparently 
 distributed quite at random, they are nearly 

on one of three  different sine curves. 15 of 

them on curve  I, 17 on curve  II and 9 on curve 

 lII. The same charactor is seen in the data 

at other stations in Japan.  It is not yet 

clearly  explained what is the cause of such a 

variation. There are three different states 

of yielding precipitation.  In a certain states 

annual precipitation is nearly constant, not 

strictly constant  but varies gradually. It is
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mere chance  that what state the atmosphere cannot continuously change its amount, but 

takes. If  atmosphere is in a certain state, spontaneously changes its level from one to 

the  precipitation keeps a certain level, which another. 

may be considered to be analogous to some- 

thing like the energy level in radiation, repre-                                             6. Duration of Drought. 

sented by one of curves in Fig. 3. There are Table 6 gives the frequency of duration 

certain number of levels. And precipitation in which we have no measurable  precipitation. 

                                             Table  6.

 

'  Month 

 Duration ----

 1 
2 
3 
4 
5 
6 
7 
 8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18

  Mean 
 Duration

Jan.

74 
43 
28 
17 
17 
11 

5 
3 
2 

2

Feb. March

2.78

 75 
  43 
 25 
  15 
  10 
  7 
  12 
 2 
  1 
 1 
 1 
 1 
 1 

^ 

 2.80

91 
53 
32 
20 

8 
8 
5 
2 

1

 2.41)

April

69 
47 
37 
22 
12 

6 
9 
1 
4 
2

2.80

May

77 
42 
36 
15 
13 

9 
7 
 1 
 2

 1

 2.64

 June 

64 
37 
31 
15 
12 
 8 
 2 

 2 

 1 

2.66

July

82 
37 
18 
13 

9 
5 
2 
 2 
2 
 1 
 1

2.50

Aug. Sept.

92 
28 
23 

11 
4 

10 
7 
3 
3 

 1 

 1

2.54
I

75 
43 
27 

6 
9 
4 
 1 
2 
2

^

2.24

 Oct.  I  Nov. Dec. Year

62 
46 
28 
19 
 11 
6 
5 
 2 
3 
2

 1 
 1 

2

2.95

81 
48 
35 
18 
13 

3 
6 

 1 
 1 
2 
 1 
 1

2.60

92 
41 
35 
12 
10 
 5 
4 
3 
 1 
3 
2 
 1 

 1

934 
508 
355 
 183 
128 
82 
65 
21 
24 
 11 
 9 
 6 
 4 
 1 
 3

2

2.62  i 2.63

 Let  he the duration of  drought with 

no measurable  precipitation and y its frequency, 

we get 

                                                                                                             • 

 Ae-0.4665X, 

where A is a constant and 1380 for total year 

value. This equation holds when the  probabili-

                                          Table

 tv  of no measurable precipitation is approxima-

tely constant independent of the number of 

no precipitation days  preceeding the day, 

Basing on  Tabl  e  6 the expectation of the 

 nth, no  precipitation day is calculated. It 

is given in Table 7. 

7.

 n 

month'
2

1UTICII - 

Jan.  0.197  0.634 
Feb. 0.208  i 0.613 
March 0.216 0.588 
April 0.211 0.670 
May 0.198 0.621 
June 0.175  '  0.630 J

uly 0.168 0.529 
Aug. 0.179  1 0.497 
Sept. 0.170 0.554 
Oct. 0.183  0.670 
Nov. 0.212 0.614 
Dec. 0.205 0.562 
Year 0.194 0.600

 3  4 

0.664 0.671 
0.639  0.671. 
0.592 0.584 
0.664 0.602 
0.667 0.571 
0.661  0.569 
0.604 0.673 

 0.692  11.635 
0.548 0.471 
0.635  0.650 
0.628 0.568 
0.653 0.545 
0.639  i  0,603

 5 

0.702 
0.706 
0.556 
0.607 
0.688 
0.634 
0.649 
0.725 
0.750 
0.635 
0.609 
0.714 
0.660

 6 

0.575 
0.722 
0.680 
0.647 
0.606 
0.538 
0.625 
 0.862 
0.500 
0.667 
 0.536 
0.667 
 0.640

 7 

0.522 
0.731 
0.529 
0.727 
0.550 
 0.429 
 0.666 
0.600 

0.727 
0.800 
0.750 
 0.640

2 
1 
9 
7 
0 
9

 8

i

0.583 
0.368 
0.444 
0.438 
0.364 
0.667 
0.800 
0.533 

 0.688 
0.500 
0.733 
0.555

9

 0.818 

  0.727 
  0.741

10

0.600
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Number of Cases with  Different Amount 

of Precipitation in Continuous Days. 

                                      Table

 Table 8  gives 

different  amount of 

tinuous  days. 

8.

the  number of cases 

precipitation  'during

with 

 con-

 Precipitatation

Month

 0.1-0.9 
 1.0.-1  .9 

 2.0  -2.9 
3.0-3.9 
 4.0-4.9

 0.1-  4.9

 5.0  5.9 
 6-0-6.9 

 7.0  -7.9 
 8.0  8.9 

9.0-9.9

Jan.  Feb.  March

77 
24 

14 
13 
12

61 
27 
 8 
 11 

 9

140

 67 
  21 
  13 
  15 
  10

5 
7 
2 
3 
6

116 121

3423

3 
5 
 11 
7 
 8  1

6 
8 
4 
5 
8

31

April

36 
 20 
24 
11 

2

May

31 
15 
14 
13 

9

 93  1 82

June July

18 
16 

9 
7 
9

 37 
  13 
  9 

 8 
  6

Aug.

  32 
  13 
  6 
  12 

  4

Sept.

59

 4  • 5 4 
 6 5 2 
 2 8 5 
 4 4 3 
 4  5  4 

 20 27  1 18

 .22 

 7 
 8 
 4 
 6

73 67 47

Oct.

 5.0-9.9

  31 
  11 
  13 
 10 
  6 

  71

6 
8 
3 
5 
 3  , 

---; 

25

3 
 5 
3 
6 
7 I

7 
4 
 2 
 9 

2

9 
2 
5 
2 
5

24  I 17

Nov.

70 
22 
18 

5 
7

122

11 
9 
6 
3 
 1

 23  ! 30

 10.0-19.9 
 20.0-29.9

 10.0-29.9

30.0-39.9 
  >40.0

23 23  ! 26 
 5 11  ' 24 

 2S 34 50

42 
27 

69

 3(  11 
28

34 
22

64  1 56

12 
9

2 4 
5  1 9

1

  12 
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Fig   4 shows this  graphically.  Small
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precipitation  less than  4.9 mm is more frequent 
in winter than in  summer. Moderate one 

from 5.0 mm to 9.9 mm have no distinct seasonal 

variation,  a.  nd rather strong one from 10.0 

mm to 29.9 mm have two maxima in spring 

and in late autumn. Very strong precipitation 

more than 30.0 mm shows distinct maximum 

in late summer or early autumn. 

8. Frequency and the Total Amount of 

    Precipitations  with Different  Indi-

    vidual Amount. 

    Table 9 gives the frequency and the 

total sum of precipitation with different indi-

vidual amount.
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 Individual 
Amount  of 

Precipitation
 Frequency

 0.1-0.9 
 1.0-1.9 
 2.0-2.9 
 3.0-3.9 
 4.0-4.9 
 5.0-5.9 
 6.0-6.9 
 7,0-7.9 
 8.0  -8.9 

 9.0-9.9 
 10.0-10.9 

 11.0-11.9 
 12.0-12.9 
 13.0--13.9 
14.0-14.9 
 15.0- 15.9

537 
220 
149 
 126 
87 
71 
64 
60 

60 
39 
38 
40 
 44 
31 
37

Individual 
Amount of 

 Precipitation

i 
~~ 

i 

~'

 16.0-16.9 
17.0 -17.9 
18.0-18.9 
 19.0-19.9 
 20.0- 20.9 

 21.0-21.9 
 22.0--22.9 
 23.0 -23.9 

 24M 24.9 
25.0 25.9 
26.0 26.9 
27.0-27.9 
28.0-28.9 
 29.0 -29.9 

 30.0-30.9 
 31.0  -31.9

 Frequency

 

1
32 
35 
20 
20 
30 
24 
26 
22 
 29 
15 
17 
15 
 16 
10 
 12 
14

 Individual 
Amount of 

Precipitation

 32.0-32.9 
 33.0-33.9 
 34.0-34.9 
 35.0-35.9 
 36.0-36.9 
 37.0-37.9 
 38.0-38.9 
 39.0-39.9 
40 0-49.9 

 50.0  -59.9 
 60.0-69.9 

 70.0 -79.9 
 80.0-89.9 

90.0 99.9 
 100.0  -199.9 

  >200

Frequency

11 
20 
13 
10 
11 
10 
12 
12 
68 
58 
45 
25 
23 
18 
56 
11

 Fable 9 b. Sum of Precipitation.

 Individual 
Amount of 

Precipitation 

 0.1-0.9 
 1.0-1.9 
    2.0-2.9 
    3.0 -3.9 

 4.0-  •4,9 
 5.0 5.9 
    6.0-  6.9 
    7.0 -7.9 

   8.0  8  9 
    9.0 -9.9

 Sum of 
 Precipita-

  tion

 0.1 -9,9 
10.0-19.9 
 20.0  -29.9 
30.0-39.9 
40.0-49.9 
50.0-59.9 
60.0  -69.9 
70.0  -79.9 

 80.0-89.9 
90.0-99.9

i 

I

 Individual 
 Amount of 

Precipitation

 198.8 
 300.9 
 357.7 
 431.3 
 380.3 
 393.6 
 408.2 
 445.6 
 423.9 
 570.7 

 3921.7 
 4839.8 
4957.8 
 4305.5 
2993.4 
 3133.6 
 2890.3 • 
1888.1 
1936.9 
1711.2

100.0  -109.9 
 110.0-  119.9 

120.0  129.9 
 130.0  -139.9 

 140.0  -.149.9 
 1500  -  159.9 

 160.0  -169.9 
 170.0-179.9 

 180.0  -189  ,9 
 190.0 -199.9 

 200.0  209.9 
 210.0  -21-9.9 

 220  .0  •  •  229.9 
 230.0  -239.9 

 240.0-•249.9 
 250.0  -259.9 

 260.0  -269.9 
 270.0  - 279.9 
 280,0-  289.9 
 290,0- 299.9

 Sum of 
 Precipita-

  tion

1689.4 
916.6 
374.3 
670.6 
570.4  -

1391.4 
329.2 
696 9 
553.9 
387.4 • 

 614.2 • 

245.4 
253.2 
268.5 

290.9

i i  Individual 
Amount of 

Precipitation

 300.0-309.9 
310.0-319.9 
320.0-329.9 
330.0-339.9 
 340.0-349.9 
350.0-359.9 
360.0- 369.9 
370.0 379.9 

 380.0 -389.9 
 390.0-399.9 

400.0 -409.9 
 410.0-.419.9 

 420.0-429.9 
 430.0-439.9 
 440.0-449.9 
 450.0-459.9 
 460.0-469.9 
 470.0-479.9 
480.0-489.9 
490.0-499.9

 Sum of 
 Precipita-

  tion

 321.0 
334.3 

395.2 

482.2

    Fig. 5 shows these results. Most of 

precipitations falls as individual amount less 
than 100 mm. 90% of the  total precipitation 
falls as  individual. precipitation less than 180 

mm. The individual precipitation less than

B000
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 I00  200 

Fig. 5.

 ril.1-9.-
300
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 11

 0, 
 0  to  ioo 

Fig. 6.

 150 MCC



94 S. 

10 mm attributes to total amount  only 

though the frequency is 59.5% of the  all. 

6 shows the number of precipitations 

than a certain amount.
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 10%, 
Fig. 
 less

 J. Duration of 

 tion. 

    The duration 

 tion with different 

Table 10.

the  Individual

of the 

 total

 Precipita-

individual precipita-

amount is given in

Table 10.

  cation

  0.1-9.9 
 10.0-19.9 

 20.0-29.9 
 30.0  -39.9 
40.0-49.9 
 50.0-59.9 
60.0-69.9 
70.0-79.9 
80.0 -89.9 

 90.0  -99.9 
100.0-199.9 

   200 i

 / 

815 
72 
29 
 9 
 3 
 1 

 3 
 1,

2 3

399 
 110 
 691 
37 
18 
 11 , 
101 
 4 
 11 
 5 
 9

149 
 66, 
47 
28 
15 
10 
 5 
 4 
 7I   

I 
 4

 4 

 45 
 47 
23 
21 
11 
8 

10 
 3, 

 1 
6

5 6

15  --
18  15 
19 8 
9 7 

 31  3 
 6i 3 
 7•22 

3 
4 2 

 1'I  1 
 4( 4 
 -  I  1

7

 

1 
2 
5 
4 
4 
 10 
5 
 2 
 1 

 10

 98

 1 
 4 
4 
4 
 1 
3 
4 
3 
2 

6 
1

 1 
2 

3 
 1 
2 

 / 
 1 
 2 
5 
 1

 12

 -! 
 !

2

1 
3

11

 1 

3 
3

10

 1 
 2 

 2 
 1 

2 
 1 
 3 
2

13

 1 

 1 
2

14  I 15

 Sum 933 I • 667  342  /  177 94  46 451 33  15 7  6 4 4

1

_

_

1

  2

 16

2 
 1

17

 3

18

next

The 

day

expectation of 

 first increases
precipitation in the 

and then decreases.

The 

tion.

 maximum is 

 Table 11

in the 11 

gives the

th day of  precipita-

exj)ectations.

Table 11.

No. of Day with 
 Precipitation

    Expectation of 
 Precipitatior, in 
      Next  Day

.1 

I
I  No. of  Day with 

 Precipitation

Expectation of 
Precipitation  in 

  Next Day

0 (No. Precip.) 0.203 10  0.643
 1 0.611 11 0.741
2 0.545 12 0.700
3 0.571 13  0.714
4  0.612 14 0.600
5 0.663 15 0.667
6 0.751 16 0.250
7 0.676 17 1.000

 8 0.649 18 0.000
9 0.689 19 0.000

 10. Strong  Precipitation  s. 

    As precipitation  is  observed once every 

 Clay at  10h a.  in., a single  continuous  precipita-

tion is divided  in two  days, sometimes even 

in three days when the true duration is a

 little longer than one day. In table 12, there-

fore, all precipitations  more than  100  mm in a 

single  day, two consecutive days and three 

consecutive  days with the  maximum at its 

middle day are given as strong precipitations.
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Table 12.

No.

 1 

2

3 

4 
5 

6

 7 
 8 
 9 

10 
11 
12 
13 

14 

15 

16 
17 
18 

19 
20 
21 
22 
23 
24 

25 

26 
27 

28 
29 

30 
31

Single day

Date Precip.

1944 Sept. 12  128.8mm

1920 May
13 246.7 

4 132.9 

8 105.5

 !947 Sept. 
 16 

1948 Sept. 17 
1938 June 

     July 
1934 Aug. 

1945 July 18 
1923 Sept. 
1930  July 
1917 Oct. 
1941 July 22 
1939 Oct. 26 
1925 July 

1944 Oct. 8 

1917 Sept. 

 1928 Oct. 
 1948 Aug. 13 

1919 Oct. 

1925 Aug. 
1935 Sept. 
1929 May 23 
1922 Oct. 7 
1937 Sept. 

 1922 Oct. 25 

1927 April 5 

1922 Aug. 
1925 Sept. 

1947  June 
1943 Oct. 2 

1932 Nov. 14 
1945 June 8

101.0 
274.0

123.0

115.4 
 187.2

129.5

137.7

147.5 
108.2 

 134.4 

122.4

105.1 

108.0 
103.1

Two days

Date  Precip.

 Three days

12-13 

 3-4 
 4- 5 

 7-8 
 8-9 

12-13 
 15-16 
16-17 
28-29 
 7-8 
28-29 
 29-  30 
18-19 

 4-5 
24-25 
 21-22 
25-26 
 6-7 

 7-8 
 7-S 
 8-9 
 29  -30 

 7-8 
13-14

Date

 24-25 
 22-23 
 6-7 

 10-11 
24-25 
25-26 
 4-5 

 5  6 
24-25 
 3-4 

 4-5

 1-2 
2  3 

13-14 
 7-8 
 8--9

 Precip.

 375.5mm 

148.6 
162.3 
119.5 
 154  7 
104.6 
177.4 
 321.0 
143.1 
100.7 
124.1 
104.7 
148.0 

109.0 
164.3 
170.4 
190.5 
120.5 
121.3 
136.7 
132.3 
 115.9 

155.9 
153.1

 12-14 

3-5 

 7-9 

 11  -13

378.9mm 

178.0 

168.7 

105.0

Total

122.4 
150.5 
135.1 
 122.7 
139.6 
135.6 
124.7 
129.9 
101.6 
122.6 
104.0 

121.5 
110.1 
 112.4 
104.6 
104.1

Date Precip.

i 

i

i
t

 

I

 6-8 
 28-  30 

17-19 
13-15 
 4  -  6 

24  26

 6-8 

 7-9 

 29--Oct

 6- 8 

 6-  8 

 12--14 
23-- 25 

 6-8 
 9--11 
 24  -26 

 4-- 6 

23 25 
 3-5 

28-30 
 1-3

7 -9

 1

122.9 
134.4 

151.5 
102.9 
 119.5 
164.7

 149.7 

139.5 

116.0 

164.1 

108.7 

103.5 
122.7 

142.6 
122.8 
140.8 

132.2 

 112.9 
134.0 

109.3 
126.5

105.6

i 

I

8-18 

1-14

 8-16

 16-17 
June  J
uly 

Aug. 
Sept. 
15-25 
 1-16 
 4-13 
 24-29 

15-22 
25-26 
6-12

4-10

Sept. 
Oct. 
 5-8 
13-15 
Sept. 
Oct. 
 9-17 
21-25 
 99  ‘-,3 

 6-8 
 5-1I 
 24-26

 1-7 

23-26 
 3-6

 28  Ju 
 1-4

 11--14 
 6-9

482.2mm 

395.2

334.3 

321.0 

290.9 

268.5 
253.2 
245.2 
206.6 
203.3 
 196.9 
190.5 
 188.7 

180.9

177.8 
170.0 
167.6 

154.8 
152.9 
152.7 
150.5 
 142.6 
140.9 
140.8 

138.6 

135.9 
134.3 

127.6 
 126.6 

113.7 
107.6

     The recorded highest value for a single 

day is 274.0 mm on 17th September 1948 
 --which has  also a high value of  321 ,0  mill in 

two censecutive clays. The highest value in 

two consecutive  days in  375.5  mm on 12 and 

13 September 1944. The definition of indivi-

dual precipitation is  quite  arbitrary. Some-

times two or more individuals succeeded one 

another with  au interval of only one day 

between them. On the other side, one in-

dividuals continued several days have  precipi-
tation of only 0.1 mm in some days in it, and 
rather  seems to be two or more individuals 

succeeded one another without interruption. 

The longest individual is the  precipitation 
 from 25 Dec.  1918 to 11 Jan. 1917. It can 

be divided at least in three  minute- individuals, 

from 25 Dec. to 31  Dec, from 1  Jan. to 4 Jan. 

and from  5, Jan. to 11 Jan.. And other two 

 proceeded it with  intervals of only one day.
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 Monthly  Anomalies.  -

The  monthly  values  are  too  much  different 

year to year. It is not suitable to take 

                                    Table

the difference from 

annual variation. 

mean are taken, 

Table 13 gives the 

13.

the mean to eliminate the 

 The percentages to the 

therefore, for comparison. 

results.

 Jan.

1915 
16 27 

 17 192 
18 56 

 19 190 

 20 295 
 21  116 

22 68 
 23 106 

24 34 

 25  38 
26 55 
27 46 

 28  •72 
29 99 

30 45 
 31  i  185 

32  100 
33 95 
34 62 

35 105 
36 187 
37 92 

 38  i 95 
39  114 

40 64 
41  105 
42 71 
43  82 
44  40 

45  46 
46 44 
47 172 
48  111

Feb. March  April

122 
58 
43 

246

137 
131 
270 
208 

46

52 
48 
26 

132 
37

89 
112 
220 

27 
61

54 
70 

235 
135 
74

126 
17 
 91 
76 
96

 81 
71 
97 
19

May

84 
38 
57 

100 
60

143 
95 
94 

116 
74

53 
 72 
 217 

136 
150

106 
138 
177 
72 

102

90 
108 
87 
72 
 179

114 
91 
43 
30 

213

56 
53 
79 
89

86 
53 

244 
120 

57

225 
 154 

77 
81 
61

 1.14 
66 
 155 
72 
47

151 
67 
49 

123 
56

124 
69 

140 
112 
99

64 
 33 

125 
 38 
115

93 
109 

77 
42

148 
99 
51 
83 
62

393 
148 
86 

143 
90

62 
99 

100 
67 

212

99 
54 
73 
64 
94

58 
116 
132 

83 
48

45 
114 

73 
77 
66

123 
53 

135 
79

 June

184 
120 
135 

41 
45

107 
78 
70 

204 
70
88 
41 
45 

123 
62

86 
136 
 124 
 41 
136

107 
55 
42 

206 
127

65 
134 

81 
63 
65

147 
64 

202 
90

 July Aug.

14 
150 

31 
72 
29

98 
79 
80 

110 
17

145 
70 
85 
97 
 22

218 
98 
 136 
65 

175

78 
 100 
78 

148 
50

68 
251 

43 
14 

159

230 
144 
145 
132

124 
106 

72 
102 

90

107 
114 
139 

14 
81

258 
108 
108 
136 

53

85 
50 

106 
133 
178

139 
69 
80 
87 

128

126 
77 
 117 
67 

102

54 
 27 
57 

221

Sept. Oct.   Nov.  Dec  .

 87  1 142 
129 138 
127 207 
95 72 

 63  I1 110 
 110 74 

192 164 
87 196 

174 133 
 132  I 50 
 148 38 
 87 59 
 79  1 51 
 304 139 

104 105 
 43  1 59 
 60 81 
 94 74 
 36  I  108 

 136 40 
104 117 
92 109 

109 48 
 47 93 

41 142 

 93I 24 
 114  1 15 

68 70 
74 146 

230 142 
82 198 

 44 109 
 184153 

 200  81

 23j 46 
  216 99 

  76 8 
 .141 56 

  101 188 
  135 99 
 54 99 
 149  I 57 
 186' 82 
  56 75 
  151  f 336 

 32 106 
  601 51 
   92 123 

 170 141 

 150 51 
  76 85 
 259. 105 

 84 72 
 122 133 

 81 124 
 23  I 44 
 108 196 

 23  i 85 
 57 33 

 51 49 
 84  1 71 
 69  1 79 
  14 46 
  117 97 

  203 188 
  120 177 
   13  i 120 
 126 178

     Periodogram analysis of this percentage anomally 

expressed by 

     P = 100.55  —8.4456 sin  27r11.0027 cos27tt       337 

    P  —  —0.686  +0.8575 sin  227rt  + 9.772  cos27rt 

and P = — 0.0924  —  12.6136 sin  2
.2— 9.8537 cos2714         44.2

gives 2.1, 4.2, 21 and 37 month periods 

            for 37 month  period, 

            for 21 month  period, 

             7tt —  22 — 7.305 sin210.1253 cos 
       .12.7T1t 

    for 2.1 and 4.2 month  periods,


