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Drought Days and their Persistency in Tottori City

Yasuji Nomura* Shiomi SuikasHo* and Mitsuhiro INOUE™*

The drought days and the maximum drought days were analyzed statistically
by using the data of 41 years in Tottori City. Furthermore, by giving some
attention to the problem of why the fine days continue for a long term, studies
on the persistency of the fine days were done.

The results obtained were as follow:

1) By analyzing the frequency distribution of the maximum drought days for
each period, it was found that the distribution curve could be normalized if
the variable transformed into a logarithm. The return period of the maximum
drought days and the drought days were obtained. The maximumdrought days
are expected to last for more than 30 days under the 10 years of return
period.

2) In comparison with the return period of the maximum drought days and
difference between them, but the

the drought days, there was not a large

latter had a tendency to be of smaller value.

3) On the persistency of drought days,
were compared with the random series and the observation series,
confidence interval of persistency for each period was obtained.
the probability of the fine n days following the fine k days

frequencies of runs of fine days
and the
Futhermore,

was obtained.

It was suggested thet the probability of consecutive fine days, when the 6 -8

days immediately preceding had been fine days, was very high.
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Table 1  Value of 6y, 0, and &

Term 0,/ 0, type 0y [+ &

Apr. - May 0.986 I 5.061 5.135 13.09

June - July 0.989 I 7.416 7.502 19.05

Aug. - Sept. 1.067 Jil§ 8.184 7.673  21.02

May - Sept. 1.036 Jil§ 7.187 6.938 22.44

Jan. - Dec. 0.980 I 6,652 6.791 23.02

Table 2 Return period table of maximum drought days
T (years) 1.58 2 3 4 5 10 15 20 25 30 40 50
Y 0 0,37 0,90 1.25 1.50 2.25 2.67 2.97 3.20 3.40 3.70 3.90
Apr. - May 11.5 12.9 15.0 16.4 17.4 20.4 22.1 23.3 24.2 25.0 26.2 27.1
June - July 15.7 17.9 20.7 22.8 24.3 28.7 3l1.1 32.8 34.2 35.4 37.2 38.5
Aug. - Sept. 17.5 19.7 23.1 25,5 27.2 32.0 3.5 36.0 37.2 38.2 39.7 40.8
May - Sept. 19.3 21.3 24.3 26.2 27.8 32,0 34.4 358 36.9 37.9 39.5 40.4
Jan. ~ Dec. 20.0 21.9 24.5 26.4 27.7 31.6 33.8 35.3 36.7 37.7 39.2 40.6
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Table 3 Cumulative frequency curve of drought days table
of the coefficient a and b. : D=an-b

April - May August - September May - September
D (day) a b D (days) a b D (days) a b
D =17 27.198  0.19103 D =24 44,166 0.22764 D=22 43.774 0.21266

17>D=10 37.618 0.32538|24>D= 9 123.88 0.59459 | 22>D =10  88.655 0.43264
10>D=5 132.24 0.62384| 9>D= 2 1022.7 1.06881 {10>D= 2 1625.0 0.99625
5>D= 2 7300.2 1.38025

Table 4 Return period table of drought days

T (years) 1 2 3 4 5 10 15 20 25 30 40 50
Apr. - May 11.2 14.1 16.1 17.4 18.2 20.8 22.5 23.7 24.8 25.6 27.1 28.3
Aug. - Sept. 13.6 20.6 24.4 26.0 27.4 32.0 35.2 37.5 39.5 41.1 43.9 46.2
May - Sept. 17,8 23.0 25.1 26,7 28.0 32.4 35.4 37.6 39.4 41.0 43.5 45.7

Table 5 Probability of fine days and rain days

Total Total Runs of General probability
Term ovserved fine fine fine rain
days days days p q
Apr. - May 2790 2197 420 0.787 0.213
June - July 3005 2377 39 0.791 0.209
Aug. - Sept. 2848 2256 386 0.792 0.208
Oct. - Nov. 2617 1929 449 0.737 0.263
Dec. - Mar. 5141 3201 1038 0.623 0.377

Table 6 Frequencies of runs of

5, ZOEIIn B KEOBENESE L TEERI Z & the fine days (Aug.- Sept.)

HTE s, MMAMEN L THIE, BRADENKS Fine Observed value Random series

FanHZAZ2hL bioh 3 L shaEoMX 1L, days Runs of Runs of | Runs of Runs of
n n or more exactly |n or more exactly

X=Ngp ={8) n days n_days days n_days

LhY, MOEXHL k) En Bich 5 HERERL, 1 386 72 469.2 97.6
n st n 2 314 64 371.6 77.3

Ngp —Ngp~ =Nq’p Eh 5, 3 250 64 294.3 61.2

4 186 35 233.1 48.5

F7, FRO—gERp DI V¥ AR B TR 5 151 31 184.6 38.4

6 120 15 146.2 30.4

SNBZEOFHOE S, 7 105 14 115.8 24.1
8 91 10 91.7 19.1

o i n 1 1 9 81 18 72.6 15.1
Sp =l+p+p?+-tp A= =— {9) 10 63 7 57.5 11.9

i 1—p 4 11 56 3 45.6 9.5

12 53 5 36.1 7.5

Lk b, 13 48 7 28.6 6.0
. . 14 41 7 22.6 4.7
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Table 7 Persistency and confidence interval

Mean length of

Persistence

95 % confidence

runs ratio intervals of the
Random Observed persistence
Term series series ratio
1/(1-p) 1/(1-p1)  @A-p)/Q-p1) T Na
=1/a =1/, =a/a 1/11+1.96 /'p/Na|
Apr. - May 4.69 5.23 1.115 0.934 ~1.076
June - July 4.78 6.10 1.276 0.935 ~1.075
Aug. - Sept. 4.81 5.85 1.216 0.933 ~1.077
Oct. - Nov. 3.80 4.29 1.129 0.940 ~ 1.080
Dec. - Mar. 2.65 3.09 1.166 0.966 ~ 1.036
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