
FREQUENCY OF DRY AND WET SPELLS 

IN SAN SALVADOR 

by HEINZ DIETERICHS (*) 

S u m m a r y  - -  A study of the daily rainfall  in San Salvador (El Salvador) has been 
made over  a th i r ty  year period 1918-47 in order to determine the dry and wet spells. 
I t  has been found that  the extreme dry spells on the Pacific Coast of Central America 
last longer than in other climates, examined by ~-~UTTAllY. The occurence of a dry 
spell in San Salvador lasting over half a year  is being minutely  examined, and the 
cause of its origin traced to orographic effects during northerly winds. 

Resumen - -  Se estudiaron las observaciones diaras de la precipitaci6n en San Sal- 
vador  (El Salvador), realizadas en los argos 1918-47. l~esulta que en la costa Paci/ica 
Centroamericana los perlodos secos duran mas que los perlodos mils largos en los cli- 
rnas estudiados pot HUTTARY. Un periodo seco que dur6 mhs de medio aho en San 
Salvador se analiza detenidamente,  se supone que ~ste se habr~a originado en influen- 
cias orograficas efectivos cuando hay viento del notre. 

Agr i cu l tu re  and hyd ro logy  are as in te res ted  in the  heaviness  of  the  rainfal l ,  
i ts  i n t ens i t y  and seasonal  d is t r ibut ion ,  as in the  per iods of  successive d ry  and wet  
spells, as these  are of  impor t ance  to v e g e t a t i o n  and the  hyd ro logy  of  r ivers ,  espec- 
i a l ly  in the  t ropics where t h e y  m a y  end in a ca tas t rophe .  

HUTTARY (1) r ecen t ly  rev iewed  the f r equency  of  d ry  and wet  spells in different  
c l imates ,  b u t  because of  the  diff icul ty of  f inding dai ly  da t a  over  a long per iod  he 
was obl iged to res t r ic t  his ca lcula t ions  to only  six places in different  l a t i tudes ,  ex- 
cep t  for those  in the t ropics .  

The  fol lowing numbers  will give some idea of the  d i s t r ibu t ion  of  t he  d ry  and 
wet  spells at  the  t ropica l  s t a t ion  at  San Sa lvado r  (El Sa lvador ,  Cent ra l  Amer ica )  
(San Sa lvador ,  Observa tor io  ~ e t e o r o l 6 g i e o  Nac iona l :  ~ = 13042 ' N, k = 89013 ' W, 
h = 682 m). 

1. Method .  
I n  order  to compare  the  Sa lvador i an  da t a  wi th  the  da ta  of  HUTTAItY (1) le t  

us choose a t h i r t y  yea r  per iod  [San S a l v a d o r  1918-47 according  to the  S a l v a d o r i a n  
~fet.  Y e a r b o o k  (2), i . e .  w i t hou t  i n t e r rup t ions  or  reduct ions] .  As usua l  > 0.1 
m m  has been  t aken  as a ra in  day,  and  < 0.1 m m  as a dry  day.  F u r t h e r m o r e ,  the  

(*) Dr. H~xNz DIETERICHS, Jefe meteorStogo en el Servicio Meteoro16gico Nacio- 
nal de E1 Salvador, San Salvador (El Salvador,  Central America). 
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divisions of spells into continuous and broken according to DIECKMANN [cit. by 
HUTTARY (I)] were used with the following definitions: 

Continuous dry spell: is ended by the first rain day > 0.1 ram, after a series 
of dry days. 

Continuous wet spells: is ended by  the first dry day occuring after a series 
of ra in  days. 

Broken dry spell: is limited after a succession of dry days and rain days 
with < 1 ram, either when one day with > 1 mm occurs or when on three successive 
days the precipitat ion of < 1 mm is measured. 

Broken wet spell: consists of a series of rain days with scattered dry days,  
and is ended when at least two consecutive days follow with no appreciable preci- 
pitat ion.  

In  this paper the word ~ spe l l ,  is taken to mean a series of at least six days 
in which most days occur. A spell extending into the following month  is assi- 
gned to the month  in which most days occur. Those spells lasting for more t h a n  
60 days are assigned to the last month which they cover it  to the end. 

Fur thermore the frequency of completely dry months is reported in order 
to give an idea of the tropical dry season. These data do not correspond a t  all 
with the above mentioned dry spells, as the dry parts of successive months  can 
total  a period of 30 days without one of the months beeing completely dry. On 
the other hand dry spells > 60 days may cover completely only one mon t h  or 
several. 

2. Annual  variation of  the spells. 
The data  of the frequency of the dry and wet spells in  San Salvador are rep- 

orted in the following tables 1, 2, 3, 5, subdivided into ~ 6, > 10, > 20 and ~ 30 
days according to their duration. 

The tropical c¢ dry season ,  and ~c rainy season ~) are clearly dist inguishable 
by dry and wet spells, as may be imagined. 

TAI~LE 1. - -  Frequency of continuous wet spells in San Salvador 1918-47. 

Duration/Month 

~" 6 d  

= lO 

>-- 20 

J F 

0 0 

o 0 

0 0 

M A 

0 2 

0 0 

0 0 

M J 

9 29 

2 9 

0 0 

J A S 0 N D 

25 24 29 14 0 0 

5 7 8 7 0 0 

0 0 0 0 0 0 

Year 

132 

38 

0 

The following specific results may be deduced: 
a) The continuous wet spells with a durat ion of > 6 days and the mon t h l y  

totals of rainfall  show a max imum i n  June and September originating in the zenital  
rainfalls. The frequency of the > 10 day spells amounts  to 1/5-1/2 of tha t  of spells 
with a durat ion of > 6 days. In  the space of time as reported in this paper, long 
lasting spells of > 20 days do not  occur even in the ra iny  season. The short spells 
of > 6 days are lacking in  the dry months (Tab. 1) as is to be expected. 
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b) The  broken wet spells, observed  wi th  more  f requency ,  las t  longer  t h a n  
t h e  con t inuous  we t  spells because  t h e y  can  ex t end  ove r  a longer  pe r iod  accord ing  
to the i r  defini t ion.  The  p ropo r t i on  o f  the  respec t ive  yea r ly  sums is 132 : 217. 
The  b roken  spells of  > 6 days,  for example ,  occur  in the  r a i n y  season abou t  1/3-2 
t imes  more  f r equen t ly  t h a n  the  con t inuous  spells of  the  same dura t ion .  The  n u m b e r  

TABLE 2. - -  Frequency of broken wet spells in San Salvador 1918-47. 

Durat ion/Month 

> 6 d  

> 10 

> 20 

J F 

0 0 

0 0 

0 0 

M A 

1 4 

0 1 

0 0 

I M J 

23 40 

11 27 

3 9 

J A 

39 35 

27 24 

12 14 

I 
S O N D Year 

35 34 6 0 217 

18 18 0 0 126 

7 8 0 0 53 

o f  b r o k e n  spells of  > 10 days is more  or  less the  same as for con t inuous  spells of  
6 or  more  days.  Broken  spells of  > 20 days are observed  wi th  a lmos t  the  same 
f r e q u e n c y  as for cont inuous  spells of  > 6 days.  E v e n  b roken  wet  spells l as t ing  
> 30 days  a m o u n t  to ha l f  the  n u m b e r  for cont inuous  spells of  > 10 days.  B roken  
wet  spells > 10 days occur  even  at  the  beg inn ing  of  the r a iny  season (Tab.  2). 

TABLE 3. - -  Frequency of continuous dry spells in San Salvador 19t8-47. 
J 

i 

Durat ion/Month J F ,  M 

> 6 d 23 23 26 

> l0 20 20 21 

> 20 15 17 14 

> 30 12 14 13 

A M J i J  

37 2 4  4 !  6 

24 4 1 ! 1 i 

12 1 0 0 

6 1 0 0 

A S O 

3 4 20 

1 1 3 

0 0 0 

0 0 0 

5 D Year 

31 I 236 

24 21 141 

10 11 80 

6 10 62 

c) Unl ike  the  wet  spells, continuous dry spells occur  in e v e r y  m o n t h  of  
the  year .  T h e y  are more f requen t ,  and,  above  all,  longer  t h a n  the  wet  spells (Tab. 3). 

The  m o n t h  o f  F e b r u a r y  is the  c u l m i n a t i o n  of  the d ry  season,  and  was c o m p l e t e l y  
d r y  on 17 of  the  30 years  examined .  This  is no t  m e r e l y  a consequence  o f  the  lesser  

TAI~LI~ 4. - -  Frequency of completely dry months in San Salvador 1918-47. 

Completely Dry Months 

Occasions . . . . . . . . . . . . . . .  

J F M A M [ J  J A S 0 N D 

:  :/3oloooooT-:/l 
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n u m b e r  o f  days  in F e b r u a r y ,  b u t  is t rue  fac t ,  because  a t  the  same t ime  a spell  
of  on ly  28 consecu t ive  d ry  days took  pIace in J a n u a r y  on onIy  i5  occasions,  in  
March  on 11 occasions  (Tab.  4). 

d) The  broken dry spells show a s l ight  fal l ing off  as compared  wi th  the cont i -  
nuous  spells (Tab.  5). This  is exp la ined  b y  the  fact  t ha t  a day  of  < 1 m m  prec ip i -  
t a t i o n  w i th in  a long  d ry  spell gives rise to two different cont inuous  d ry  spells,  whi le  
stil l  be ing  coun ted  as only  one broken dry  spell  accord ing  to i ts  defini t ion.  

TABLE 5. - -  Frequency of broken dry spells in San Salvador 1918-47. 

Dura t ion/Month  

> 6 d  

> 20 

30 

J 

21 

18 

13 

11 

F M 

19 26 

16 23 

13 17 

11 16 

Year  

i:i 
Tab le  6 shows detai ls  o f  the  decrease in f r equency  and  increase in d u r a t i o n  

of  the  con t inuous  we t  and dry  spells in San Sa lvador .  
The  e x t r e m e s  of  San Sa lvador  m a y  now be compared  wi th  the  e x t r e m e s  o f  

o the r  c l imates  (1) (Tab.  7). 
The  t rop ica l  s t a t ion  of  San Sa lvado r  wi th  its r ecord ing  of  212 con t inuous  

TABLE 6. - -  Frequency of the lengths of continuous spells in San Salvador 1918-47. 

Durat ion 
Days 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
I7 
18 
19 
20 

Dry Spell 
occasions 

236 
189 
169 
154 
141 
127 
119 
113 
107 
102 

97 
91 
86 
84 
80 

Wet  Spell 
occasions 

132 
105 

74 
55 
38 
29 
26 
19 
11 

9 
8 
3 
2 
1 
0 

Durat ion 
Days 

22 
24 
26 
28 
30 
35 
40 
50 
60 
80 

100 
120 
150 
200 

Dry Spell 
occasions 

73 
70 
68 
64 
62 
49 
41 
24 
15 

7 
3 
2 
1 
1 

Wet  Spell 
occasions 
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d r y  days  and  wi th in  a d i s tance  of  only  30 k m  f rom the  Pacific Ocean,  is far  in 
advance  o f  T a s c h k e n t  which  has  an  ar id s teppe  c l imate  [Annual  ave rage  370 m m  (3)]. 
The  ex-treme cont inuous  we t  spell  of  29 days  for San Sa lvado r  is be low t h a t  for 
T o m s k  w i t h  48 days.  W i t h  respec t  to the  b roken  we t  spells, San Sa lvado r  wi th  
i ts  53 days  in  exceeded  b y  b o t h  W j a t k a  and Tomsk .  

3. Reality and origin o f  the extreme dry spell in San Salvador. 
The above  m e n t i o n e d  ex t r eme  d ry  spell  in San Sa lvado r  m a y  be ana lysed  

as follows : 
This  d ry  spell,  l a s t ing  for ove r  ha l f  a year ,  c o m m e n c e d  in San Sa lvado r  

on October  5th,  1944 and  ended  on 4 th  May, 1945. The  careful  m e a s u r e m e n t s  
< 0.1 m m  t a k e n  on Oc tobe r  5th ,  N o v e m b e r  18th,  D e c e m b e r  31st 1944, and May 

TAI~LE 7. -- Extreme spells in different climates. 

Place 

Potsdam . . . . . . . . . . . . . . .  
Wja tka  . . . . . . . . . . . . . . . . .  
Tomsk . . . . . . . . . . . . . . . . .  
Taschkent  . . . . . . . . . . . . . .  
Wladiwostok . . . . . . . . . . . .  
Sao Paulo . . . . . . . . . . . . . .  
San Salvador . . . . . . . . . . .  

Dry Spell 

contin. [ broken 

27 
43 
29 

151 
89 
50 

212 

Wet  Spell 

eontin, broken 

in days 

43 
61 
42 

151 
108 

50 
212 

23 
44 
48 
11 
21 
14 
29 

in days 

39 
55 
62 
22 
25 
33 
53 

3rd 1945 leave  no r o o m  for d o u b t  in observa t ions .  W h a t  h a p p e n e d ?  T w o  expla-  
na t ions  of  the  p h e n o m e n o n  presen t  themse lves :  1) analysis  of  t he  general  
w e a t h e r  s i tua t ion ,  and 2) ana lys is  of  t he  local w e a t h e r  obse rva t ions  at  San 
Salvador .  

TABLE 8. - -  Number of days with predominatingly northerly and southerly surface winds 
in San Salvador (expressed in components). The days of purely east and west winds 
are indicated in parenthesis. Monthly total of precipitation and number of rain days 

~_ 0.1 mm (2). 

Y e a r  N . 

1944 15 ~ 9 (7) 

1945 24 6 (I) 
I 

1946 17111 (3) 
I 
i 

March April May 

S ( E + W )  mm d N S ( E + W )  m m  d N mm d 

15 10 (5) a.5 

25 5 (0) 

6 24 (0) 3a.4 

1 16 

0 19 

3 7 

8 

ii 

24 

5 . 6  1 

0 

9.5 1 

s ( E + W )  

(7) 

(I) 

(0) 

163.5 8 

131.0 9 

135.4 13 
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General weather s i tuat ion:  The ra iny  season in San Salvador  usual ly  begins in 
Apri l .  The weather  maps for Apri l  1945 (4) show a r emarkab ly  high pressure for 
t h a t  month ,  occasionally amount ing to 1045 nab, far to the north,  i. e. be tween 
the  Bermudas ,  Cape Ha t t e ra s  and New Scotland.  This s i tuat ion caused eas te r ly  
winds in the  Wes t  Indies and the Carribean area where the winter  of  1944-45 
proved  abnorma l ly  dry. J a n u a r y  1945 was the driest  since 1921 (5). Less than  
ha l f  the no rma l  prec ip i ta t ion  for the period J a n u a r y  to March 1945 fell in Cuba, 
the  Bahamas ,  Turks  and Caicos Islands,  Hai t i  and the greater  pa r t  of  Central  
America.  In  Central  America the shortage las ted  over Apri l  1945 (5). Unfor tun-  
a t e ly  an analysis  of  the weather  s i tuat ion prevai l ing  over Central America  a t  the  
t ime was impossible  owing to the all too few surface weather  s ta t ions  and radio-  
sondes. Hence,  an examinat ion of the local weather  observations must  suffice. 

Local  weather observations: Apri l  1945 was a d ry  month.  The d ry  season is 
usual ly  character ised  b y  nor ther ly  winds, and such winds from this direct ion were 
observed  even in Apri l  1945 in San Salvador  as shown in the table  8. 

While  the souther ly  component  of the predominat ing  surface winds in Apri l  
1944 and 1946 was greater  t han  the nor ther ly  component ,  the Apri l  of  1945 was 
nevertheless  d ry  and dominated  by  nor ther ly  winds. 

The re la t ionship between the nor ther ly  winds in San Salvador,  and the general  
wea ther  s i tua t ion  is not  evident  in the Historical  Weather  ~Iap (4) for the  above 
ment ioned  reasons.  

Dur ing  a nor ther ly  air  current  the lee effect of  the mounta ins  ou the nor the rn  
border  of  E1 Salvador  evident ly  acts far to the south ( -  100 kin) and disperses 
the  ra in  clouds even as far as the region of San Salvador.  
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