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ES-?UBLIC OF SOUTH AFRICA.

DEPARTMENT OF '̂ TBR AFFAIRS
DIVISION OF KYDROLOGIGAL RESEARCH

EVALUATION OF DROUGHT CONDITIONS IN THE NORTHERN
REGIONS OF SOUTH AFRICA.

By the Basic Research Section.

Rarely has a drought in South Africa been so wide-
spread, so acute and in some regions so prolonged as that which
was alleviated in most ragions "by soaking rains in April,. 1965.
More than two-thirds of the country experienced below-average
rainfall in 1964 but whereas in the western regions the drought,
while extreme, was preceded by one or more years of good rain-
fall, the drought in the northern regions persisted unremittingly
for several years.

To assist those responsible for administering drought
relief programmes, the intensity, duration and extent of the
recent prolonged drought in the northern regions have been
analysed and compared with those of previous severe droughts.

Ideally analysis of drought should be based on the
daily balance between the quantity of available water in the
soil 'and the water requirements of a crop or the natural
vegetation. However, this requires information on a wide range
of factors such as rainfall intensity, infiltration capacity,
soil moisture characteristics and evapotranspiration rate,
concerning some of which very little is known. The present
analysis has therefore been based solely on monthly rainfall
data. As none of the methods encountered in the literature on
drought analysis was considered to be entirely appropriate, a
new method had to be evolved. The analysis covered more than
150 rainfall stations with records varying in length from 30
to 80 years, and was carried out with the aid of an electronic
computer.

METHOD.
There are 4 main components to the drought analysis,

viz.:-

a. calculation of various criteria such as effective
monthly rainfall, mean monthly and annual rainfall
and certain parameters used to establish the start
and termination of drought;

b. the test to determine the start of a drought|

c. the test to determine the end of a drought;

d. analysis of the duration and intensity of drought
periods identified by tests (b) and (c).

A. BASIC PHVTvlIS^S AND CALCULATION OF DROUGHT CRITERIA AND
PARAMETER.

The analysis is based on 4 premises, viz.s-

i.A
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1. Farming in any region is adapted to .the prevailing
climatic pattern; thus in a region of pronounced seasonal
variation in rainfall the most important months agriculturally
are those with the highest mean rainfall.

2. If there is some seasonal variation in mean monthly
rainfall so that on the average some months are drier than
others, it implies that seasonal drought of a certain intensity
and duration is a normal feature of the climate of the region to
which farming has "become adapted and should therefore be excluded
from an assessment of damaging droughts.

3. Likewise as the rainfall of any month varies from year
to year, it is assumed that farming is adjusted to the average
variability, and that only rainfall deficits exceeding the
average deficit of any month should be included in an evaluation
of harmful drought .

4. It is assumed

(i) that the benefit to vegetation of above-average
rainfall persists for some time bsyond the month in
which the rain fell, due to storage of moisture
in the soil, and conversely

(ii) that recovery of vegetation after drought is not
immediate, the harmful effect of a drought persisting
for some time after adequate rain has fallen.

The same empirical formula has been used to calculate
the carry-over effect in both cases and is bated on the first
premise, in that the weighting factor relates to the mean
rainfall of the month receiving the carry-over. In other words
it is assumed that the carry-forward effect - beneficial or
detrimental as the case m~y be - will be greater in the
agriculturally more important months of high average rainfall
than in normally drier months. The recorded rainfall of any
month plus the quantity (positive or negative) carried forward
from previous months is termed the effective rainfall.

The mean rainfall for each of the twelve months of
the year having been calculated and summated to yield the mean
annual rainfall, a weighting factor was calculated according
to the following formula to enable effective rainfall to be
calculated: -

(1)
TO + T

I 12

where

W(I) is the weighting factor for month I,.
K(I) is the' mean rainfall for month I,
MAP is the mean annual rainfall.

W(I) varied from little more than -̂  to about -r̂

where the ratio (I.II )/-,".•-.• MAP equalled about 3.

Thereupon the effective rainfall for each month of
a station record was calculated by allowing for the carry-over
effect of a surplus or deficiency cf rainfall in the preceding
month. Starting at the first month of the record, the mean
rainfall for that month, say January, was subtracted from the
measured rainfall, a positive difference indicating that excess
r'dln foil 111 tliat/ month wlieroaa ex nofcj&-tivo <3 if f PV'Si iCe indicated
that the rainfall of that month was deficient. The difference,

whether/. . . .

"
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whether positive or negative, was weighted with the factor
pertaining to the following month, the product with its sign
being then added algebraically to the measured rainfall of'the
following month, the sum thus representing the effective rainfall
of that.month (in this case February). Prom this amended value
of rainfall for February was subtracted t;ha mean for that month,

. the difference being weighted by the factor of the following
month (in this case March) and carried over to that month.
The process was continued so as to obtain a full record of
effective monthly rainfall.

Next the difference between the effective rainfall of
a month and the mean rainfall for that month was calculated for
all months, most of the later testing for start and termination
of drought being based on these differences.

A new parameter was calculated at this stage, namely
the mean monthly deficit for each of the twelve months, this
being the mean of all negative differences between effective
rainfall and mean rainfall for a particular month throughout
the record; the deficit was deemed to be zero when a positive
difference occurred,-these zero deficits also being included
in the calculation of mean monthly deficit. In this way the
mean monthly deficit (Ml/ID) for each of the 12 months was
calculated, summation yielding the mean annual deficit (MAD).

Another set of parameters necessary for later tests of
start and termination of drought was the value of highest mean
monthly rainfall, the sura of the t.vo highest values of mean
monthly rainfall," tho sum of the throe highest monthly"moans and
so on up to the sum of the tv/elve highest values--of'-mean monthly-
rainfall, which is of course equivalent to the mean annual rain-
fall.
B. TEST USED TO DETERMINE START OF DROUGHT.

It is not always possible merely by inspecting a rain-
fall record to decide in which month a drought commences, due
to the occurrence intermittently of months of above-average rain-
fall within a drought period. Consequently a method had to be
devised of deciding on balance whether or not a month of
deficient rainfall constitutes the start of a drought, should it
be followed by months of both above- and below-average rainfall.

The test is based on a comparison of the sum of the
negative differences x from the point in time at which the
test commences, with a sliding scale of 12 va?Ujs calculated
by interpolating linearly between the maximum value of mean
monthly rainfall (MMMR) and the mean annual deficit (MAD).
A monthly increment x is thus obtained from the formula

x = MAD - MMMR '. •. .. (2)
11

The first vaDus on the sliding scale is equal to
MMMR, being the maximum deficit that can occur in a single
month (when no rain falls in the month which normally receives
most rain). The second vail u^ on the sliding scale is obtained
by adding Ix to MMMR, the tnird by adding 2x, and so on up to
MMMR + llx which is equivalent to MAD.

The test for start of drought was conducted as follows:

Firstly it was assumed that no drought prevailed just
prior to the start of the available rainfall record.

The/

* Hereinafter the term "difference" refers to the difference
between the effective rainf?ll of a month and the mean rainfall
for- -fhn-fc morrth of the

"
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The difference between the rainfall of the first
month of the record and the mean for that month of the year was
inspected; if it was positive, obviously it did not signify the
start of a ;otential drought and the differences of the
succeeding months were inspected until a month with a negative
difference was found, such a month representing the start of a
potential drought. The absolute value of the negative difference
was compared with the first value of the sliding scale, viz.
MMMR and if the latter was equalled (a rare possibility) a
drought was deemed to have started. However if MMKR was not
equalled the difference of the next month was inspected and if
also negative was added to the negative difference of the
first month (to which the test for start of drought was being
applied) and compared with the second value on the sliding scale,
namely MMMR + Ix; if this criterion was exceeded by the absolute
value 'Of the two deficits combined, a drought was deemed to have
started from the first month. In this manner the absolute
value of the sum of all rainfall deficits occurring from the
first month over a period of a year was tested sequentially
against the 12 values of the sliding scale. If at any time the
absolute value of all deficits occurring from, and including,
the first month up to, and including, the ith. month exceeded
the value MKMR + x (i-l), a drought was deemed to have started
from the first month. However, simultaneously with this
sequential testing the algebraic sum of all differences from the
first month of test was found and if at any time during the 11
tests the algebraic sum became positive (that is, rainfall
surpluses exceed rainfall deficits - relative to the mean -
over the period concerned) the potential drought was considered
to have ended. Testing for start of drought then recommenced
at the next month with a negative difference after that month
from which the preceding test was carried out.

The outcome of this 12 month test could be one of
the following:-

(i) A drought start was found, in which case tasting
for termination commenced from the first month
with a jositive difference following the month
in which the drought started..

(ii) A potential drought was found and terminated, a
contingency which has already-boon discussed.

(iii) The start of a drought was not found, nor was the
potential drought terminated; in this case testing
was resumed from the first month with a negative
difference following the month from which the
previous inconclusive test had been carried out.

Where the start of a drought -was not found, as
in (ii) and (iii), testing recommenced repeatedly until
one of the tests for start of drought was satisfied.

C. TEST TO DETERMINE THE TERMINATION OF DROUGHT.

In the first instance the test was applied to the
period following the first month with a positive difference
occurring after the start of a drought.

(i) A precondition to be satisfied was that at
least one of the two months immediately following
the initial month with a positive difference after
the start of a drought should also have a
positive difference. If this condition was met

then/

I
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then the initial month qualified for further testing
for termination of drought, otherwise the conditional
test recommenced from the second month with a positive
difference.

(ii) The precondition having "been satisfied, tests (ii)
and (iii) were applied simultaneously. Test (ii)
was designed to establish whether the spell of
above-average rainfall constituted merely an interrup-
tion or suspension of drought rather than its
termination, the drought "being resumed thereafter.

It entailed simply adding algebraically all differences
from and including that of the first month of the
test; if the sura became negative before a termination
condition had been satisfied by test (iii), then the
drought was deemed to have been only temporarily
interrupted. Testing for termination thereupon
recommenced anew at the first month with a positive
difference following that from which the previous
unsuccessful test had proceeded.

(iii) This test - carried out simultaneously with, and
subject to, test (ii) - comprised 10 sequential
tests. 'In the first test the actual rainfall
during the three months following and including the
month from which the test started was compared with
the sum of the three highest values of mean monthly
rainfall; if the actual rainfall was the higher, the
drought was considered to havs been terminated, but
if not then the sum of the first four months wa F
compared with the sum of the four highest values of
mean monthly rainfall, and so on - should the drought
not yet have been terminated - up to a comparison of
the sum of the rainfall of the twelve months following
and including the m:nth from which the test
commenced, with the mean annual rainfall. By this
stage either the drought had been terminated - in
which case it was deemed to have ended in the month
from which the multiple test had been initiated - or
drought conditions had been resumed after a temporary
interruption, in which case the algebraic sum of the
differences would have become negative as described
in test (ii).

Once a termination had occurred,testing for start of the
next drought commenced at the first month with a negative
difference following the month in whish the drought ended.

D4 STUDY OP DATA IN PERIODS IDENTIFIED A3 DROUGHTS.

To enable the various droughts identified within
a long term rainfall record to be compared, the following data
were recorded in respect of each:-

1. The month in wh/n?h the drought started.
2t The month by which the drought had ended.
3. The duration of the drought, in months.
4. The sum of all negative differences -

that is, deficits below the mean - occurring
during the span of a drought, in inches.
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5. The sum of mean monthly deficits in inches over a
period identical to that of the drought, the notation
21 MMD "being used to indicate the sum of mean monthly
deficits from the start to the termination of the
drought. This could be compared with the sum of
actual deficits occurring during the drought period
(see 3) "to provide a measure of the relative intensity
of the drought in terms of the mean drought, "but
this is considered to "be inferior to the method described
in 8 below.

6. The sum throughout the drought period of deficits in
excess of the mean deficit of each month, termed the
total excess deficit.

7. The number of months during which excess deficits
occurred during a drought.

8. An index Y of drought intensity, obtained by
dividing the total excess deficit (see 6) by
4MMD (see 5),

9. A weighted drought severity index YD, being the
product of the severity index Y (see 8) and the
duration of the drought (see 3). This is the key
unit, making it possible to compare directly droughts
differing in both intensity and duration, which have
occurred in a particular rainfall record.

10. The rainfall occurring, during, the drought expressed
as a percentage of the sum of mean monthly rainfall
over the period of the drought.

11. The rainfall occurring during the preceding wet
period (that is, which intervened since the previous
drought) expressed as a percentage of the sum of the
mean monthly rainfall over that period.

The mean monthly rainfall and deficits have all been
recorded in inches, being the unit used throughout.

/"">
RESULTS.

To suit the convenience of those responsible for
allocating financial relief to farmers, the rainfall records
used in the analysis were grouped according to the Agro-
economic Regions within, or near, //hich they were located,
and averaged so as to obtain a single representative rainfall
record for each Region. Although the disposition of the
rainfall stations is such that their average does not
necessarily correspond accurately with the true average rain-
fall over a Region, such a record is nevertheless quite suitable
for comparing- the relative intensity of droughts which have
occurred from time to time in any region. As the station
records did not all commence in the same year, some of the
early averaged data were discarded, only years of record
incorporating at least 75$ of the total number of stations
falling in a Region being accepted. Drought data pertaining
to each Agro-economic Region are listed in Table 1 to 19,
the distribution of rainfall stations, and their identifying
numbers, being shown in Figure 1.

Table 2Q/

"
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Table 20 lists the individual rainfall stations, the
monthly rainfall of which was averaged for each Agro-economic
Region as shown, together with the name, latitude and longitude
of each station.

It will be noted that in the following Regions the
most recent drought :'- was more severe (judged by the Y x D
index) than any which occurred previously within the period
of record:-

CENTRAL TRANSVAAL IRRIGATION AREAS:-

Al Western Transvaal (Western region)

CATTLE GRAZING AREASJJ-

M5 Pienaars River and Olifants River Area (Western region)
M6/1 North Western Transvaal (Rooiberg Blouberg Area)
M6/2 Worth Western Transvaal (North Western Waterberg)
M6/3 North Western Transvaal (Rustenburg Ihabazimbi Area)
M7 Agter Soutpansberg.

To permit of more detailed study of variations in
drought duration and intensity within the regions, the record
of each station was analysed individually. Listed in Table 21
for each rainfall station are data pertaining to the most recent
drought. By way of comparison the five worst droughts in the
record (based on the Y x D index) together with the number of
years in the record, are also recorded for each station.
Whenever the current drought was one of the five worst droughts
in the record, only the four worst droughts apart from the
current one were listed. In all cases, for each station, the
droughts were assigned order numbers, and for each listed
drought the order number was also listed, so that in cases where
the current drought was not one of the five worst droughts in a
record, it can still be seen from Table 21 how many times a
worse drought occurred.

It will be noted that in most instances the recent drought
is shown as continuing beyond March 1965, the date at which
the study terminated. This reflects what the effect of the
drought carry-over would have been even if monthly.rainfall in
the ensuing 12 months had exceeded the average by 10/c. This
assumption was made for lack of real figures. It must be
stressed therefore that in most cases the actual drought might
not have been broken yet. April 1965 being merely the date at
which the study was terminated.

According/.

x
The term "most recent" or "current" or "present"

drought refers not only to a continuous dry period, preceding
March 1965, but also to cases where a drought was terminated
in 1964 (usually in November) and started again in January 1965.
In the latter cases the drought index and duration of the two
separate droughts were combined and distinguished by an
asterisk.
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According to the theory, the Y x D index is not
only comparable in time for one station or region, "but is also
comparable from station to station and from area to area.
Keeping this in mind the Y x D indexes for the current drought
were plotted on a map for each of the Agro-economic regions.
It is evident from this map, shown in Figure 2, that the drought
stricken territory can be divided broadly into five areas, all
differing in the degree to which they have been affected. The
drought condition of region M6/1 was based on the average
rainiall cf stations representative of only the eastern part of
the region and consequently reflects only the drought condition
of that part, this being the reason why the western part of
M6/1 was classified under the area cf most severe drought.
These five regions, each consisting of one or more agro-economic
regions, are shown in Figure 2, by means of different shading.
The Y x D index for each Agro-economic region (in rounded
thousands) as well as the duration in months, is also shown.

The division of the country into Agro-economic
Regions is based on a classification of regions of the same
agricultural potentiality, which is a function of topography,
temperature, soil type, vegetation and rainfall. Thus,
although related to some, rainfall is not the only characteristic
cf an Agro-economic Region and a drought investigation (based only
on rainfall data) , will therefore not conform exactly to the
boundaries of these regions. As expected, the drought indaxes
(see Table 21) of individual stations in a region will show
discrepancies, especially near the boundaries where transition
lines are not easy to demarcate.

Table 22 shows the five groups of areas, v/ith the '
regions they comprise together with the Y x D index and duration
of the current drought for each region. The areas have been
arranged in descending order of m?,gnitude of severity of the
current drought, as judged by the Y x D index.
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4.12 ,3.56 3.38 1.67 0.80 0.36 0.33 0.30 0.73 2.23

''V£,I vHT S.

0.297 0.275 0.261 0.180 0.133 0.117 0.116 0.114 0.135 0.209

::3A!7 LiCITTHLY DEFICITS.

-0.54 -0.61 -0.66 -0.43 -0.34 -0.21 -0.20 -0.20 -0.32 -0.62

TOTAL

3.43 4.02

3.266 0.292

-0.71 -0.69 -5.53
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5 A T: L 3 5.

22C-rT

1 ISIS

i 1913

3 1920

5 1921

3 1923

7 1925

9 IS 30

3 1931

1 1935

3 1937

2 193-3

12 1939

3 19*1

2 1944

12 1944

5 1948

11 1951

1 1959

8 1961

2 1963

__.„_.,_. . ̂ ..^ .

I5D

1 1917

1 1920

2 1921

1 1923

9 1924

1 1928

1.1931

11 1933

12 1935

12 1937

12 1933

12 1940

10 1942

6 1944

1 1947

12 1949

2 1953

12 1959

11 1962

5 1965

DURATION

12

12

11

19

18

30

4

32

11

g

10"

12

19

4

25

19

15

11

15

27

D.HI

SUM

-7.2

-9.S

-8.5

-11.5

-12.8

-19.8

-2.7

-21.3

. -7.6

-8.0

-5.6

-5.5

-12.1

-7.5

-13.1

-11.9

-11.4

-5.7

- 7.6

-20.2

1C IT .

MEAN

-5.2

-5.2

-4.6

-7.6

-7.2

-12.6

-1.9

-13-1

-4.6

- 3.3
"5 O
J • _>

-5.2

-7.5

-2.2

-11.7

-7.3

-7.1

-4.6

-6.0

-12.2

TOTAL

-2.9

-5.2

-4-6

-6.0

-7.2

-10.3

-0.9

-11.0

-4-2

-4-7

-3.0

-1.8

-6.5

-5.4

-10.2

-6.2

-6.7

-2.6

-3-9

-11.4

VfyiT?C

MwNTHS

10

10

8

12

13

18

3

25

8
9

5

7

13

4

18

13

10

5

11

17

3 DEP 10 IT

Y
1

\ 55.1

100.3

100.8

70.2
\

99.3

65.2

49.0

64.0

92.4

143.3

77.4

34.0

86.0

249 . "̂

87.5

84 . 4

95-3

56.2

64.2

93.5
1

YxD

661.5

1203.3

1108. 8

1485.7

1787.9

2555.6

195.9

2688.6

1016.8

1289.4

774.0

408.3

1633.9

997.4

2188.6

1604.3

1429-3

618.7

962.4

2523-7

^~~'T>:"(~^-~

IN DROUGHT

74.5

62.4

61.8

74.6

63.9

81.5

74.1

70.9

71.7

34.8

74.5

85.5

67.2

26.3

73.4

S3. 9

77.3

76.6

66.3

78.1

_, ,-,_. ,.„ ... _ , — -.--

EJ l?K3a2D"-:C- VvST r3HIC3

121.5

132.5

150.5

172.6

175.8

159.7

114.3

130.6

141.5

125.0

121.2

140.2

133-2

148.1

217.5

108.2

128.4

111.0

109.3

123.3

AOG. S2PT.

ISA:: MONTHLY EAIK?ALL.
3.69 3.23 3.35 1.56 0.69 0.31 0.23 0.25 0.52 1.59 2.74 3.33 21.50

C.306 0.280 0.287 0.188

IIZAIT MONTHLY DEFICITS.

-C.64 -0.65 -0.74 -0.45

0.138 0.117 0.113 0.114 0.129 0.189 0,253 0.286

-0.33 -0.20 -0.15 -C.17 -0.25 -0.40 -0.59 -0.5<?
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T A 3 L 3 7.

BOUGHT .

E^C-~i z;;\3 DJRA2ION

11 1925

9 1931

2 1933

12 1934

4 1937

2 1929

12 1932

11 1933

5 1935

12 1937

1 1341 i 3 1942

3 1944

4 1945

2 1950

11 1957

3 1959

3 1961

1 1953

1 1945

3 1948

11 1952

9 1958

39

15

9

17

8

14

22

23

33

10
i

11 I960

11 1962

20

20

10 1364 ' 21

IGI>' ?:•"!!?.

SOT. IEAIJ

-26.4

-8.9

-4.3

-11.9

-4.0

-11.0

-13.8

-13.8

-18.7

-10.8

-8.9

-10.8

-14.7

-15.0

-5.8

-2.9

-7.9

-2.0

-6.2

-3.C

-8.8 '

-12.4
.1 o
-f • C.

-6.9

-6.9

-8.0

jTCCSSS B'^riCIT

TOTAL

-13,6

-4.2

-2.3

-5.3

-2.5

-5.4

;.:(BTHS I Y

26

10

7

10

5

11

S5.1

73.7

YxD

3317.8

1104.8

79.7 716.9
1

60,3

124.0

86.8
j

-6.9

-7.6

-10.3

-6.6

-4.4

-5.1
Q '

17 j 86.2

16 85.7

18 83.1

10 159.8

12 63.0

15 . 73.2

15 105.1

1365.1

991.8

1215 . 4

1895.7

1971.4

2742.1

1597.6

1260.6

1464. .5

2207.0

P.T3CCNT 0? '-"2AI: ~_iIK FAir.'.

i:,' DHOUSKT | IT? PP^CZDITTS --.'FJ PESICL
i

78.8

7G.7

49.3

74.9

50.9

73.1

70.2

72.4

82. 3

54.0

80.3

71.4

72.4

132.7

115.2

157.2

113.3

132.8

124.7

118.7

141.2

112.5

119-9

131.3

135.9

141.3

JAJi. TL3. KAH.

"::THLY RAINFALL.
3.78 3.26 2.51 0.52

JUS.

0.31 0.27 0.13 0.50 1.37 2.82

0.319 0.289 0.251 0.161 0.130 0.118 0.116

O"THLY DEFICITS.
-0.71 -0.74 -0.63 -0.41 -0.21 -0.15 -0.14

0.108 0.129 0.180 0..2S4 0.317

-0.07 -0.22 -0.35 -0.45 -0.64

20.59
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I A B L

DROUGHT.

33GET

1 1926

3 1928

2 1330

12 1331

3 1937

12 1939

3 1941

12 194-4

4 1846

5 1343

6 1951

4 1954

2 135S

2 1959

9 1961

12 1953

END

1 1928

G 1929

1 1931

11 1933

1 1939

12.1940

•2 1942

1 1945

12 1947

3 1950

10 1952

1 1955

12 1953

2 I960

2 1962

5 1955

DURATION

24

15

11

23

22

12

11

13

-20

22

16

9

10

12

5

17

ESP 10 IT.

SUM

-13.8

-6.2

-7.2

-19.6

-14.2

-5.6

-9.7

-11 . 0

-10.0

-14.8

-10.3

--5.4

-5.2

-5.7

-3.7

-14 . 4

MEAN

-9-5

-6.1

-4.2

-9.0

-8.4

-4.5

-4.3

-5.9

-7.3

-8.5

-5.5

-3.1

-3-6

-4.8

-2.4

-7.4

EXCESS 33FICIT.

TOTAL

-7.3

-2.4

-3.1

. -12.0

-7.3

-2.3

-6.1

-6.4

-4 . 4

-8.0

-6.1

-2.7

-2.3

-2.6

-2.0

-8.5

MONTHS

16

7

10

19

15

6

8

10

14

14

8

5

6

5

3

11
1

Y

76.2

4C.O

74.6

134.1

86.4

48.2

142.4

108.8

59.6

93.6

109.4

87.9

63.6

53.8

83-0

114.0

YxD

1829.5

599-7

820.1

3083.2

1900.4

578.4

1566.2

1413.9

1192.4

2058.8

1750.1

791.4

635.9

645.9

415.0

1937.7

P3ECEXT OF :*.EAM RA L'.JFALI.

Ill DROUGHT

79.1

87.8

62.0

58.7

69.8

50.4

50.3

56.1

74.3

68.0

65.9

55.5

63.4

79.5

82 . 4

•7 •% -i"v, o

IN PR-:C3DING ''.XT PLEICD

129.1

119,0

143.6

129-5

122.2

130.5

141.7

145.4

135.9

138.0

135.1

99.6

132.7

122.7

119.5

121.5

JAN. 3:33. MAH. APR. I.1AY. TUK. JU1. AUG. SEPT. OCT. SOV. D.'iC.

itiAIT MOmilLY HAEiJALL.

3.07 2.70 3.06 1.74 0.64 0.29. C .3C 0.33 0.49 1.54 2.36 2.62

V/1IGHTS.

C .293 0.269 0.292 0.209 0.140 0.118 0.119 0.121 0.130 0.196 0.246 0.264

:,:SA!T "OHTHLY DEFICITS.

-0.60 -0.49 -0.55 -0.48 -0.29 -C.17 -0.16 -0.20 -0.26 -0.43 -0.53 -0.55 -4.77
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11.

rp.OUJKT .

__ _3 KTPvrTn:;
I

1 1327

11 1928

2 1930

12 1931

1 1335

3 1937

12 1939

3 1341

3 1944

5 1946

5 1948

6 1951

7 1927

3 1929

1 1931

6

4

11

11 1333

3 1936

10 1938

9 1340

2 1942

1 1946

4 1947

2 1950

2 1953

5 1954 i 1 1955
i

6 1955 5 1357

31958

3 1959

12 1953

3 1961

23

14

19

5

11

22

10

.21

20

8

12

9

24

1 1364 j 5 1955 15

EJFIOIT.

sira ; MEAN

-6.1 -2.7
j

-3.4

-5.4

-18.4

-7.3

-9-2

-4.9

-7.7

-12.5

-7.5

-13.1

-13.6

-4.3

-6.8

-4.2

-9.4

-2.2

-3.7

-8 . 4

-5.7

-6.3

-3.5

-3.8

-7.5

-3.7

-7.1

- 6.9

-2.1

-4 . 4

-2.6

-8.8
i

-14.8 -6.7

VXCS3S 35? 1C IT.

TOTAL

-3.4

-1.7

-3.0

-11.5

-2.6

-4.6

-2.3

-4.7

-6.9

-3.8

-7.0

-7.8

MONTHS Y

6 122.8
1

3

7

78.1

YxL

737.0

312.3

80.8

20

9

14

6

7

16

8

16

13

-2.3

-2.4

-1.9

-3.2

-9.1

7

10

7

11

11

136.5

46.4

72.5

64.9

124.9

91.1

101.3

98.0

lli-.O

108.9

55.3

7, .2

'36.4

134.4

888 . 5

3139.3

649.5

1377.7

583.8

1374.3

2003 . 4

1012.7

2057.2

2280.5

870.9

663.1

677.0

874.6

2151.1

P,-:ECZTT 05 -^ rurriii.

IK DROUGHT III PRECi3KG "IX. rSP.IOD
i

49.9

58.2

140.3

13C.3
i

61.3

47.o

74.9

61.7

31.9

40.1

57.4

43.2

52.0

53-9

28.4

61.7

56.2

84.4

143.4

128.5

144.9

120.9

142.1

156.2

136.7

135.9

143-0

153.2

116.1

163.4

161.5

118.8
i

54.6 j 140.2

JAS. ?3B. MAR. APR. MAY.' JUN. JUL. AUG. S3PT. OCT. NOV. DjiC.
,:O:;THLY EAEJFALL.

2.19 2.32 2.55 1.28 0.55 0.24 0.16 0.27 0.31 0.77 1.29 l.oO

TOTAL

0.234 0.305 0.326 0.213 0.151 0.121 0.114 0.124 0.127 0.168 0.214 0.242

:.:O:;?HLY DEFICITS.

-0.66 -0.62 -O.G5 -0.40 -0.28 -0.14 -0.10 -0.17 -0.19 -0.26 -C.A1 " si
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A n i

E23IOU MS 1

BEGET

1 1326

12 1527

6 1S30

11 1931

2 1933

3 1934

4 1937

6 1341

3 1944

4 1945

2 1950

11 1951

11 1957

3 1959

9 1961

1 1963

_1?-,Tf,.J_
*" ^ "

SITU

10 1927

2 1929

12 1930

4 1932

11 1933

1 1936

9 1938

3 1942

1 1946

12 1947

3 .1951

11 1952

9 1958

12 I960

11 1962

5 1965

DURATION

21

14

6

5

9

22

17

9

22

20

13

12

10

21

14

28

•npTi-r

SUM

-12 . 2

-8.4

-3.5

-5.3

-5.6

-13.8

-7.7

-4.6

-14.7

-12.6

-3.8

-7.1

-12.7

-7.1

-7.8

-19.3

t-m

MEAH

-7.3

-5.8

-1.3

-3-1

-2.9

-7.6

-5.5

-3.5

-7.5

-6.5

-5-5

-4.6

-4.0

-7.1

-5.1

-11.7

TOTAL

-6.7

-4.1

-2.3

-2.6

-3.2

-7.7

-3-9

-2.4

-8.1

-7.0

-4.6

-3.0

-8.7

-2.8

-3.2

-10.4

EXC3SS

MONTHS

11

10

t

3

8

12

12

5

17

16

I

9

10

12

11

17

DEFICIT .

y

86.4

69.8

173.8

90.9

111.2

100.9

70.6

70.5

• 106.1

107.5

84.8

64.3
214.6

40.0

61.6

83.9

YxD

1813.5

977.1

1042.7

454.4

1000.7

2219.2

1200.1

634.7

2333.3

2149.2

1102.1

771.9

2145.6

840.7

852.8

2488.3

_._,_, nwr

IS DROUGHT

77.4

77.4

35.0

73-2

35.4

61,6

87.4

71.2

65.6

61.6

66.9

67.9

40 . 4

84.2

73-8

76.6

, £_ ,-„.,. _ , „..,, -,

IK PRECEDING VET PERIOD

159.8

164.4

132.3

112.0

129.5

112.0

143.6

129-3

117.6

169.5

114.8

239.9

120. 6

128.3

116.2

140.1

JAN. FEB. MAR. APR. MAY. JtPT. JUL. AUG. SSP2. OCT. I-TCV. DSC.

IIJA1I MONTHLY RAEIPAIi.

3-37 3-08 2.06 1.33 0.42 0.23 0.25 0.10 0.34 1.27 2.57 3.37

WEIGHTS.

0.319 0.300 0.236 0.185 0.127 0.118 0.116 0.106 0.122 0.182 0.267 0.319

KZAK MONTHLY DEFICITS.

-0.66 -C.89 -0.54 -0.41 -0.13 -0.15 -0.15 -0.05 -0.15 -0.40 -0.45 -0.57

13.46

-4.53
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)
HSGION K6 2

DROUGHT .

|

BSGn S!3 ! DURATION

1 1326

10 1928

12 3931

4 1931

2 1938

2 1941 .

12 1944

4 19-15

12 1948

11 1351

5 1928

9 1929

11 1933

2 1936

12 1938

8 1942

1 1946

11 1947

4 1351

10 1952

3 1354 j 11 1354

2 1955

11 1957

4 1959

7 1961

10 1955

9 1958

11 I960

5 1965

28

11

23

22

10

18

13

19

28

11

8

8

10

19

46

DSP 1C IT.

SUM KEAK

-15.2

-4.9

-13.1

-12.9

-7.1

-9.4

-9.8

-11.0

-16.7

-8.4

-4.2

-4.1

-6.8

-6.7

-34.4

-11.9

-4.5

-9.0

-8.2

-3.6

-7.2

-6.0

-6.5

-12.1

-4.4

-2.3

-2.7

-4.2

-6.5

-18.7

3(0233 DSP 1C IT.

TOTAL

-7.2

-1.8

-5.3

-6.6

-3-9

-4.7

-5.6

-5.8

-7.7

-4 . 6

-1.9

-1.7

-3-1

-2.2

-19.7

MOUTHS

14

0

18

15

9

10

9

15

18

Y

60.2

38.6

58.5

80.3

103.3

64.7

94.4

89.1

63.2

7 } 104.5

8

5

8

10

80.4

64 . 2

74.2 I

33-9

30 105.3
! ',

1
YxD

1685.2

424.4

1345.7

1766.8

1082.9

1164.8
.

1227.7

1692.4

1769.4

1149-9

643.1

513-9

742.2

644.4

4843.0

? ;3AN RAINFALL.

IS DFT-IGHT | IN PE3C3DIN3- '.VST PSHIOD

62.7

83.6

73.3

72.4

59.9

81.4

56.3

65.2

78.6

61.7

39.0

56.5

72.4

«,

145.8

560.8

112.1

108.5

119.6

132.5

143-9

154.0

127.0

253.7

140.0

135.1

114.5

144.6

71.0 • 150.3

JAN. FSB. KAH. APE. MAY. JUN. JUL. AUG. SEPT. OCT. NOV. DSC.

'CAN MO"THLY HAISPALL.

3-38 '2.97 2.34 1.33 0.64 0.23 0.16 0.09 0.34 1.45 2.62 3-44

WBISHTS.

0.313 0.288 0.243 0.184 0.141 0.115 0.110 0.106 0.121 0.192 0.265 0.317

I/SAN MONTHLY DEFICITS.

-0.52 -0.75 -0.62 -0.44 -0.31 -0.17 -0.12 -0.07 -0.17 -0.43 -0.56 -0.64

TOTAL

-4.79
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17.

BEOH?

1 1927
2 1928

12 1931

2 1934

3 1937

1 1941

11 1342

4 1946

12 1948

11 1951

3 1959

7 1961

DROUGHT.

J27D

1C 1927

11 1928

2 1932

1 1936

4 1938

3 1942

3 1945

12 1947

3 1951

9 1952

4 I960

5 1965

DURATION

9

9

2

23

13

14

23

20

27

10

13

46

DEFT

SUM

-5.1

-6.1

-2.3

-14 . 4

-5.4

-9-3

-14.1

-12.5

-12.7

-4.5

-7.7

-27.2

CIT.

MEAN

-2.6

-2.2

-1.2

-7.1

-4.4

-5.3

-10.2

-5.4

-9.7

-3.5

-4.4

-15.4

TOTAL

-2.7

-4.0

-1.1

-8.1

-2.5

-4.7

-7.8

-/ .0

-6.9

-1.7

-3.9

-15.2

£XO"B S

KOITTHS

6

7

1

19

7

12

15

16

14

7

9

24

3 DEFICIT.

Y

103.4

181.6

07 . 3

113.9

58.2

88.6

76.0

141.5

70.9

48 . 2

89-9

93.6

YxD

930.7

1634.6

174.7

2619.8

756.5

12.10.1

2128.9

2830.0

1913.3

481.5

1169.1

4535.9

psacr

IN DROUGHT

55.4

17.6

65.9

56.6

73.0

59.2

81.5

46.6

79-5

70.5

59.8

72.0

:?T 07 :;3AX RAINFALL.

IN ?R3CSDH;C- ••••£? ?S?.ICD

287 . 6

129.2

125.2

129.0

123.5

123.7

223.0

142.4

147.4

216.9

120.4

119.3

JAN. FiB. KAR. APS, KAY. JUH. JUL. AUG. SEPT. OCT. MOV. D/3C.

IDAN S.NTHLY HAINFALL.

2.52 2 .42 1.47 0.86 0.19 0.17 0.08 0.06 O.J.9 0.86 1.94 2.77

WEIGHTS.
0.331 0.313 0.229 0.175 0.117 0.115 0.107 0.105 0.117 0.176 0.271 0.344

:r;̂ .'T KOTHLY I-PICITS.

-0.68 -0.72 -0.48 -0.30 -O.C9 -0.10 -O.C5 -0.04 -0.12 -0.29 -0.48 -0.5-;

13.63

-3.89
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L E 18.

RCGICN S6

DROUGHT.

BEGIN

1 1926

11 1926

3 1930

7 1935

3 1937

5 1941

3 124-!

t, 194S

6 1948

: i 1951
5 1954

6 1956

ETI3)

10 1927

3 1929

11 1933

3 1936

12 1937

2 1942

3 1946

.4 1947

2 1950

2 1953

1 1955

6 1957

2 1955 ! 12 195S

3 1959 | 3 1961

8 1961

1 1964

11 1962

DTJEA2io::

21

4

44

8

9

9

23

8

20

- 25

8

12

10

24

15

5 1965 16

DEFICIT.

SUM

-9.5

-3.2

-22.5

-3.9

-3.3

-4-8

-10,5

-4.9

-10.5

MEAN

-6.3

-1.7

-12.7

-2.3

-2.2

-2.2

-6.7

-2.8

-5-6

-12.6

-3-5

-5.4

-4.3

-6.4

-6.2

-11.7

-7.7

-1.7

-3.6

-2.7

-7.2

-4.2

-5.5

2IC,J3S DEFICIT.

TOTAL

-4.3

-1.9

-12.6

-2.0

-1.1

-3.0

-5.6

~2 . 1

-5.1

-6.5

-1.9

-2.4

-2.3

-2.0

-3.0

-7.0

KOSTHS j Y

14

3

32

4

8

6

15

7

13

14

7
Q

7

76.9

114.3

93.3

84.6

49.7

137.6

83.6

77 . 3

92.3

84.6

111.1

57.3

83.4

YxD

1615.3

457.0

4347.1

677.1

447.4

1233.5

1923.2

618.0

1845.2

2114.5

883.9

807.5

833.8

3

11

10

2 7 . 8

71.8

127.7

667 . 4

1077.2

2042.8

?J:FCSNT o? :SA:: ?-AI:;-,OJ..

IN DEOCC-KT

64.0

47.0

60.4

51.6

51.5

31.6

60.4

57 . 4

50.0

61.6

30.3

51.7

54 .2

IN ?p.Lcsr;r::G- -nz PSF.IOD

13C.6

133.3

147.9

144.2

115. S

122.3

134.9

145.0

158.1

184.5

122.1

144.4

9pn . °

85.7

63.7

56.9

165.7

187.3

155,4

JAN. FSB. KAH. APR. MAY. JUvi. JUL. AUG. ST5PT. 03T. NOV. 3EC.

ICAK KONTHLY RAINFALL.'

1.47 1.67 2.25 1.20 0.52 0.19 0.15 0.26 0.31 C.63 1.13 1.17

WEICrHTS.

0.250 C.282 0.346 0.231 0.156 C.120 0.117 0.128 0.134 0.175 0.223 0.228

ivEAi: :.;OMT:;LY DEFIOITS.
-0.49 -0.49 -0.53 -0.39 -0.24 -0.10 -0.09 -0.16 -0.19 -0.22 -0.32 -0.38 -3.60
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19-

DROUGHT. DEFICIT. 2XC2SS EJPIOIT.

-•.".-i" ~"
,-.j'a -L.H

12 1931

4 1932

12 1334

3 1937

3 1938

11 1939

3 1941

3 1944

6 1945

5 1943

11 1951 '

2 1954

5 1956

£ "JORP,
T •*- J ~S ~

12 1961

1 1964

EKD

2 1932

12 1933

12 1935

1 1933

11 1933

12 1940

3 1942

1 1946

9 1947

12 1949

2 1953

1 1955

6 1957

3 1961

11 1962

7 1955

DURATION

2

20

12

10

8

13

17

22

15

19

15

SUM

- 3 . 2

-14.5

-5-3

-6.9

-4.7

-5.1

-10.0

-13.1

-8.3

-13.8

-9.6

11 -5.3
I

13 -7.9

35

11

-14.6

-8.2

MEAN

-1.2

-6.9

-4.7

-3.*

-2.5

-5-1

-6.6

-8.1

-5.2

-6.3

-6.4

-4.0

-5.0

-13.4

-4.3

10 -15.4 -7.8
I

TOTAL

-2.0

-8.2

-1.7

-3.6

-2.4

-3.6

-5.6

-6.8

-4.1

-7.8

-4.8

-2.1

-3.1

-5.6

-4.5

-8.9

MONTHS

2

17

8

9

6

9

9

15

12

16

9

9

11

21

10

13

Y

161.9

119.4

36.3

105.3

99.5

70. 1

85.0

83.5

73.3

122.7

74.9

51.5

62.8

41.4

105.4

114.9

YxD

323-7

2387.7

436.0

1053.0

796.2

915.6

1444.7 .

1836.0

1173.9

2330.5

1123.2

566.2

816.9

1443.1

1159.6

2068.7

' ~
. ;5RCI3I v. .,.^.-,.> EA£.j^ALL.

IN DROUGHT

13.7

37.2

69.5

31.4

29.9
7S.8

59.5

59.3

57.5

40.0

64.9

65.4

57.6

78.5

45.5

54.1

IN PRECIQIN3- 'OT ?3EIOI

130.1

143-7

142.2

116.2

164.1

149-1

157.2

143.3

150.1

133.6

171.9

120.7

158.7

147.2
1

213.7

167.2

JAM. FSB. APP. JUN. JIIL. AUG.

2.28 2.35 2.53 1.39 0.58 ^.33 0.17 0.19 0.24 0.71 1.21 1.73

W3ISKTS.

C.299 0.306 0.321 0.222 0.151 0.129 0.115 0.116 C.121 0.162 0.205 0.251

KIA!J MONTHLY DEFICITS.

-0.70 -0.62 -0.72 -0.52 -0.29 -0.21 -0.14 -0.14 -0.15 -0.23 -C.41 -0.53

13.72

-4.72
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RAINFALL

Region
No.

Al

A4

STATIONS

Station No

475/456
508/406

508/825
509/695
510/308

510/712

511/477

511/855
512/144

512/613
513/345
545/626

546/525
548/165

548/747
551/281

401/407
436/575
436/855
437/104

437/555
437/834

438/729
472/281

473/404
473/686
474/502
475/370

475/456

475/669
508/261
508/406

508/825
511/477

TABLE 20.

USED TO DETERMINE THE AVERAGE
OVER THE REGIONS.

Station Name .

Krugersdorp,
De Wig

Ottoshoop.-
Groot Marico
Zwartruggens .
Koster .

Zandf ontein
Buffelspoort
Ncoitgedacht
Hartebeestpoort Dam.
Pretoria
Dinokana
Olif antsvlei

Pilansberg
Kaff irskraal

Rooikop

Middelburg.,

Rooipoort

Brakspruit
Po t chef st room

Hartebeestpoort

Parys
Vereeniging
Lichtenburg
Vlieger Farm

Roodekop
Welverdiend
Ran df ontein
Krugersdorp
Roodepoort-Maraisburg

Maf eking
De Wig

Ottoshoop
Zandf ontein

1

MONTHLY RAINFALL

Latitude.

26° C71

25° 36'
25°45'
25°35'
25°38'
25°52'

25°57;

25°45'
25°54'

25°43'
25°45'
25°26'

25°15'

25°15'
25°27'
25°11<

27°C7'
26°35 '
26°45'
26°44'

26°45'
26°54'

26°39'
26°11'

26°14'
26°26'
26°22'
26°10 '

26°07 '
26°10'

25°51'
25°36'

25°45'
25°57'

Longitude

27° 45'
25° 44'
25° 58'
26° 26'
26° 41'

26° 54'
27° 16'
27° 29'
27° 35 '
27° 51'
26° 12'

25° 51'
26° 18'

27° 06'

27° 25' .
28° 40'

27°14'
26C50'

26°59'
27°04'
27°19'
27°28'

27°55'
26°10'

26° 44'

26°53'
27017'
27°43'
27° 45-

27°52'

25°39'
25°44'
25°58'

27°16'

A5 /.
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Region. Station
No. No.

Station Name Latitude. Longitude

A5 588/385
588/406
588/721
589/670
589/877
589/897
590/307
590/361
590/486
630/826
631/564
632/297
633/393
633/503
633/796
675/117

A8 678/776
'678/883
679/456
679/508
722/301
722/571
722/693
722/700
722/721

723/70
723/278
766/480
766/837

B4 398/556
398/876
399/241
433/512
433/791
434/228
434/359
434/888
435/359
435/735
436/575

Leeuwpoort Tin Mine
Rooiberg
Rhenosterf ontein

Elandspoort

Groenf ontein

Dandaloo

Nylsvlei

Naboomspruit

Mosdene
Groenrivier

Elandshoek

Boekenhoutkloof
Zaaiplaats
Bracondale

Moorddrift

Derdekraal

Haenertsburg
Ramatoelaskloof

Ravenshill

Thabina

Capesthorne
Verzamelshoek

Louis Trichardt

Mampakuil

Water Reserve
"Slim

Gevonden

Entabeni

Sibasa

Hollowaysrust

Rooipoort

Leeuwkop

Brandwag
Delareyville

Doornbult

Brakpan
Ottosdal
Klipf ontein

Harte bee stf ontein .
Rooipoort

24°55'
24°46'
24°31'
24°40'
24°37'
24C57'
24°37!

24°31'
2 4° 36'
24°16'
24°24'!

24°27 '

24°03'

24°23'

24°16'
23°57'

23°56 '

23°43'
23°36'
23°58'
23CC1'
23°01'
23°03'
23°10'
23°01'
23°10'
23°08'

-- 23°CO!

22°57'

27°16'
27°06'
27°01'
26°32'
26°41'

26°48'

26°59'

26°48'

26°59'
26°45'
26° 35'

27°43'
27°44'
27°55'
28°23'
28°30'
28°30'
28°41'
2S°43'

28°47 '
27°28*
27°49'
28C10'
28°44'
28°47'
28°57 '
28°04'

29°56'

30°00 '

30°16'

30°17'
29C41 '
29°50'
29°54'
29°54'
29055.

30°03'
30°12'
30°16'
30°28'

25°49'
26°00'

26°09'

25°13'

25°27'
25°38'
25°42!

26°0u'
26°12'

26°25'

26°50'
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Region Station
No. No.

Station Name Latitude. Longitude

472/281

473/404
473/686
510/712

511/477

Cl 589/628

589/867
589/897

590/307
590/321
590/486

590/500

591/125

633/393
633/796

634/50

634/84
' 676/705

C2 634/131
634/140

677/259
677/818

677/834
678/144
678/725
678/776

722/653
722/700

722/749

04 260/4

291/899
292/461
293/106

324/725
325/877
326/344
326/670

327/257
361/295
362/159
362/695

Li elite nburg.

Vlieger Farm

Roodekop
Koster
Zandf ontein.

Roodekuil
Ludlovs

Bands.loo
Nylsvlei
Koppie Alleen
Mo s de ne
Byzonder

Byzonderheid

ZaaiplB&ts
Moorddrift
Witpoort

Kalkf ontein

Swe rwe rskraal .

Planknek

Do ornf ontein

Mountain View

Thorneloe

Pietersburg Hospital

Kalkf ontein

Wilgeboschf ontein

Haenertsburg

Bultf ontein
Mampakui 1
Hasebult

Doornplaats

Katdocrnput
DaPlosvilla

Flcrisb^d

Nazareth House Farm
Hertzogville

Wolhuterskcp
Brand

Bultf ontein
Christiana

Bloemhof
Vaalbank

' 26°11'

26°14'
26°26'
25°52'
250571

24°58'

24°57'
24°57f

24° 37'
24°51'
24°36'
24°5C'

24°35'

24°03'
24°16'

2 4° 20'

24°24'
23°45'

24°H'
24°2C '

23°49'
23°38'

23°54'
23°54'
23°35'
23°56'

23°23' ,-.
23°10 '

2 3° 29'

29°04'

26°59'
28C41'
2 8° 46'

28°U5'
28°05'
28°14'
2 8° 10 '

28°17'
27°55'
27°39'
27°35'

26°10'

26°44'

26°53'
26°54'
27°16'

28°21'

28°29'
28° 30'

28°41'
28°41'
28°47'
2 8° 47'
29°05 '
28°44 '
28°57'
29°02-

29°03'
28°54'

2?°05 '

29°05 '
29°09'
29°28'

29°28'

29°35'
29°55'
29°5S<

=29°52'

29°54'
29°55'

25° 31'
25°30'
25° 46'

26̂ 04-'
24°55'
25°30'
25°42 '

25°53'

26°09'
25°10'
25° 36'
25°54' '
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Region Station Station Name Latitude. Longitude
No . No .

399/662

400/203 .
401/407

06 324/607

324/725
361/295
362/159
362/695
396/284
398/556
398/876

399/241
399/662
431/896
432/136
432/196

432/387
, 433/512
436/855
468/21C

469/359
470/196
508/261
508/406

Ml 256/453
256/638

287/441
288/610
288/528
289/102

322/329
323/649
323/820

358/349
359/569
359/808
396/284
431/896

432/387

Doornplaats
Bothaville
Middelburg

Warrenton

Nazareth House Farm
Christiana

Bloemhof
Vaalbank
Madrid

Hollo way srust

Rooipoort •

Lesuwkop

Doornplaats
Biesiesvlakte
W^lgelegen
Progress
Vryburg

Brand wag .

Brakspruit
Pielden

Peachdale

Setlagodi

Maf eking
De Wig.

Douglas

Wimbledon Estate

Griquatown

Solomonsf onte in

Tweef ontein

Schmidtsdrift
Papkuil
Newlands
Spitzkop

Bramkviekf ontein -. •.,
Knockbarragh
Klein Boetsap

Madrid

Bieseisvlakte

Vryburg .

27°02'

27°23'

27°07'

28°07'

28°05'
27°55'
27°39'
27°35'
27°14'
27°16'
27°06'
27°01'
27°02'

26°56'

26°46'

26°46'

26°57'
26°32'

26°45'
26°30'

26°29'
26°16.'

25°51'
25°36'

29°03'
29°08'

28°51'
28°40 '
28°48'
28°42'

28°29'
28°19'
28°10 '

27°49'
27°59'
27°58'
27°14'
26°56'

26n57'

26° 2 3"'

26° 37*
27°14'

24°51'

"24°55 '
25°10'
25°36'
25°54'
24°40'
25°49'

26°00 '

26°09'

=̂26°23'

24°30'

24°35'
24°37'

24°43'
25°18'

26°59'
24°07'

--24°42'

25°07'

25°39'
25°44 '

23°46-

23°52'

23°15'
23°51'
23°48'
24°04 '
23°41'
24°22!

24°28'

23°42'

24n19'
24°27'
24°40'

24°30'

24°43'

'-
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Region
No.

112

M3/1

M3/2

M5

M6/1

Station
No.

287/41
287/441
320/654
322/329
357/413
358/349
392/148

391/857
•392/148

392/473
393/83
394/574
467/487

467/487
468/210
468/318

469/359
' 469/459
470/196
506/386

548/165
549/130

549/145
549/354
550/545
550/612
551/281

634/417

675/117
675/182

676/705
677/188
677/818

720/727
721/197
721/522
721/618
721/772
722/82
722/301

Station Name

Cnder Ongeluk
Griquatown

Wolhaarkop
Papkuil
Khosis
Srandsiekf onte in

Winton

Bedeben
Winton
Diepwater

Milner

Bothitho

Morokweng

Morokweng

Fielden
Palmyra

Peachdale

Mosita
Setlagodi

Logaging

Pilansberg

Vaalkop

Rooikoppies
Kameeldrift

Blaawboschkuil
Kalkheuwel

Rooikop

Uitzicht

Derde kraal

Villa Nora

Swe rwe r skraal

Vulcanus

Thome loe

Leipzig

Bo chum

Redhill

Waldburg
Kalkf onte in
Legkraal
C ape st borne

Latitude .

28°41'
28°51'
28°24'
28°29'
27°53'
27°49'
27°28'

27°17'
27°28'

' 27°23'
• 27°23'

27°04'
26°07 '

26°07'
26°3U'
26°18'

26°29'

26°09'

26°16'

25°56'

25°15'
25°10'

25°25'
25°24'

25°05'
25°12'

25°11'

24°27'

23°57'
23°32'

23°45'
23°38'
23° 38'
23°07'
23°17'
23°12'
23°18'
23°22'
23°22'

23°C1'

Longitude

23°C2 '

23°15r

22°52 '

23°41'

23°14'
23°42'

22°35 '

22°29'

22°35'
22°46'

23°03'
23°50'
23°47'

23°47'
24°07'
24°11'
24°42'

24°46 '

25°07'
24°43'

27°06'

27°35'
27°35'
27°42'

28°19'
28°21'
2 8° 40'

29°14'

28°04 '

28°C7'
28°54'
29°07'
29°28'

28°55'
29°07'
29°18'
29°21'
29°26'

29°33'
29°41 '
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Region Station
No No.

Station Name Latitude. Longitude

M6/2

M6/3

M7

S6

722/497

722/529
722/721

722/749

587/139
629/702

630/383
630/826
673/128
675/182

717/357

545/626
546/82
546/272

546/525
547/362

548/165
• 549/130
585/528

586/441

587/139
629/702

630/383

765/7
765/707
808/390
809/706
810/80

812/567

253/174

254/589
255/202

256/453
256/638

287/41
287/441
289/102

320/654

321/110

Rouwput

Bandolierkop
Water Reserve

Hasebult

Middelkop
Rooibokkraal

Agen

Groenrivier

Kruispad

Villa Nora
Dikgatlong

Dinokana
Rietgat

Nietverdiend
01 i f ants vie i
Klipkuil

Pilansberg

Vaalkop
Vleeschfontein
Ganskuil

Midu&lkop
Rooibokkraal

Agen

Bandur

Mutumba Ranch

Bridgewatar

Macuville
Messina

Pafuri

Marydale

Niekerkshope
Newyearskraal

Douglas

Wimbledon Estate

Onder Ongeluk

Griquatown
Schmidtsdrif t

Wolhaarkop

Postmasburg

23°17'

23°19'
23°01 '

23°29' '

24°49'
24°12'

24°23'

24°16'

23°38'
23°32'

23°27'

25°26'
25°22'

25°02'

25°15'
25°02'

25°15'
25°10'
24°48 '

24°51'
24°49'
24°12'

24°23'

22°37'
22°47'
22° 30'
22°16'

22°20'

22°27!

29°24'

29°19'
29°22'

29°03'
29°C8'

28°41 '
28°51'
28°42'

28°24'
28°2r'

29°47'
29° 48'

29°55'
29°55'

27°05'

26°54'

27°13'
27°28'

27°05 '
28°07'
27012'

25°51'

26°03'
26°10i

26°18'

26°43'
27°06'

27°35 '
26°18'

26°45'
27°C5 '
26°54'

27°13'

29° 30'

29°54'
29°14'
29°54'
30°03'
31°19'

22°06'

22°50 '

23°07'

23°46'

23°52'

23°02 '

23°15'
24°04!

22°52'

23°04'
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(a) REGION M7

Station

Ho.

810/050

Start nf

Record

: . CURRENT DROUGHT

j Drought --.fir-
Order

1916 X

i

755/007 1926 III

512/567 1926

i

11-1964

1-1963

I S-1959

765/707 1923 ] I i 5-1961
j
i

End

1

7-1965

7-1955

6-1965

Duration \ Brought
(months) Index

Y x D

8 1120.1

.VORST n-:;ViCUS BROUGHT

Brought st t
Ord ;r

T

IT

III

IV

V

30 3169.0 I

7-1961

2-1934

; Duration
(months)

3-1964

2-1936

10-1925 1-192;

3-1946

3-1919

32

24

39
3-1948 24

3-1921 24

12-1933 10-1936

II 3-1958

IV

V

70 j 3565.9

6-1965 49 4490.9

II

III

9-194?

5-1946

11-1962

12-1945

12-1947

3-1949 | 12-1952

12-1945 3-1948

IV j 4-1926 | 11-1923

V

II
III

1

808/390 1929 III

17

| V

1-1963 7-1965 30 3408.6
i

j !
!

I I ;

S09/706 1927 I 7-1961

t

|

9-1965 5"' 5258.6

1

I
II
IV

V

II
IV

4-1936 12-1937

Drought
Index
Y x D

2045.1

2725,:-;

2256.3

2303.3

2239.5

j t

34 3959.4

56
27
19

45

27
jl

20

11-1925 10-1927 23

3364.2

2203.3

1833:6

3012.5
2521.0
2549.6
1788.3

7^53,5

5-1943 3-1951 34 2403.1

3-1946

2-1934

11-1947 20 2343.5

1-1936

1-1934 12-1933

5-1957 i 4-1962

3-1944

11-1948

3-1949

3-1934

III 4-1946

V

23 2265.3

59
59

1-1946 22

3-1951

12-1952

1-1936

3-1948

1-1940 i 3-1942 t

23
i

45

22

23
26

4073.7

3475.6

2067.5

2049.4

3144,7

2510,6

2354.1
2124.3
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:.:6/i

station , start 01 i ; ;
So. i Record ^r^fr* Start j 2nd

' i '

722/062 | 1924 ; VI | 8-1963 ' 5-1965
; ii 1

i

\ f

677/186 i 1931 j X 2-1965 7-1965

• \
i !

• i i
754/iSl 1931 ' II 1-1953 9-1955

: j

( 1

, | !

721/137 1920 i II 3-1961 7-1965

' ! :

! 1 :

( i

722/497 1927 j IV 1-1963 10-1964

i
i

721/618 | 1920 i III 8-1963 i 5-1965
1 I

1 ;
1 i

I

722/529 i 1924 j VI 1-1963 5-1965
| |

i j
i J

: <
721/257 ' : 1929 VII 11-1963 7-1965

i • '•i !> j) i
. : 1

; i

Duration j Drought i Drought
(ticnths) i Index Order

Y x D |

17 1391.2 ! I
II
III

! iv
V

! 5 360.2 Ii i
II
III
IV

V

32 3302.1 I

III
IV

.
1

• 49 i 3727.4 *- i I
i i III

i IV
1

i v

21 I 1921.2 i I

! iii in
V

21 2232.1 I
II

; T V
"

28 : 2001.4 ! I
II

. 'i
: iv

j v

17 1395. 0« I
II
III
IV

! v
, . _ . _ . _ _ _ _ I-T-U.-LI-LI: . . - - '

Start

i
10- 19 3 C

5-1946
1-1924
3-1944
8-1926

' 9-1931
j 3-1944

12-1948
| 3-1946
j 11-1951

j 1-1934
5-1946
3-1944

1

9-1951

i 11-1925
4-1946
2-1950

12-1957

11-1944
10-1930
2-1934 :
2-1923 !

i

11-1925
2-1933

l . ' - l ' - i p O

3-1944

3-1945 !
12-1943
1-1940

10-1930 :
12-1934 i

5-1956 i
4-1946 I
12-1943 •
2-1934 i
1-1951 !

2nd

i

Il-i9_j6
12-1947

2-1926

1 -1946
10-1927

; 1-1936
1-1946

j 3-1951
! 12-1947

2-1953

10-1935
3-194o
1-1946

11-1962

10-1929
11-1949
12-1952
12-1960

12-1947
11-1933
2-1937
2-1929

3-1932 -i
1

1-1936 j
I:--.V-I:M i
12-1945 '

12-1947 !
10-1945 ;
3-1942 !

11-1933 •
11-1936 '

12-1960
11-1949 '
1-194S '
1-1936 .

12-1952

• Duration
| (nonths)

i 73
i 15

i «
i 22

! 14

! ^2

; 22
! • 27

i 21

15

33
on

0 ?

14

47
43

. 34
36

37
37
35
12

76

35
3 ('•
21

21

22

25

37
23

55
43
25
23
23 I

; Drought
, Indix

Y x Ii

• 4c 6c>. i
i 2320.1
i 2121.6
| 1994.4
i 1959.1

5:23.3
i 2373.3
! 2342.7
'- 1531.1
i 1050.1

j 4-025.7
2237.0
1740.1
1553.9

4635.6
2109.9
1993.2
1993.0

4345.2
2820.7
2621.0
16:6.2

5654.8
3174.8
m > . i
1703.5

2556.4
2499.2
24^3.3
2-407.7
205?. 3

2785.2
2510.1
2507.2
24S7.S
137-1.5
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\ î vo V

Jl

G
i

V
J

l

V
O ro V
Jl

<
 

M
 

f-
H
 

M
«c

j 
M H

1 
1 

|
J
 

H
(-̂

 
M

 
h

j 
I

4
i.

 
(—

1 
(j-

* 
V

O v.
n

L
 

',
 

' 
'-
i

_
fi
. 

|_
1
 

L
.;
 

(
\)

M
 

M
 

U
' 

U
-'

ro
 

m
 

o>
 

vo

~~
~~

~~
";y

~
O

 
O

 
^-

-^
 

*-O

t-
J
 

V
Jl

 
M

'.i 
O

-t

— j
 

vj
i 

rv>
 

-»•
*

w u
j

U
l

w <r» M ro l M 1JD O
~\ 1̂ j_
j

V
J
i

V
O

v
O ro O -f^

•<
 

H
 

M
 
M

<
 

M
 
M

M

J-.
T 

4
^ 

O
^ 

h
j

'j
 

' 
' 

'
v

O
 

V
O

 
V

O
 

vO
O

-J
 

-£
»•

 
U

-<
 

L-
J

-
j 

o
i 

o
 

-r=
-

(\
j 

rv
i 

1
 

l
1 

1
 

M
 

H
'

H
 

h
j 

'-
O
 
v
O

1
 0

 
V

O
 

i .
0
 

U
'

tj
j 

j-.
 

r\j
 

cj
\

C
O

 
-^

J

ro
 

(\j
 

ro
 

fo
O

 
O

 
H

 
U

-

~
"~

"~
~

'J

-*
1 

O
 

C
j 

ij
j

c.
i 

^J
 

T»
 

o
m

 
H

 
oj

 
<»

ro
 

m
 

ID
 

LO

3 V
Jl

O
O

T
O

V
O o V
D M H H H 1 (-
*

v
O U
J

_
^ 1 V-

1

vo V
Jl ro O ro V
Jl o --
g

-F
*

<
 
n

t-
J 

ro
 

f-
' 

H
ro

 
1 

l 
O

1 
H

J
 

t-
-1 

t
H

' 
vo

 
vo

 
l—

 J
V

O
 

U
J 

t—
* 

'•O

U
J 

V
JI

ro
 

ro
 
l 

i
1 

1 
M

 
M

M
 

M
 

'-O
 

v
O

M
J
 

v
O

 
M

 
1\

»

V
J
l 

V
J
l

ro
 

u
j 

u
i 

4-
*

-f~
> 

4
^ 

IO
 

H
J

"
~
~
~
~

>
,Q

 
}
-
l 

4.̂
. 

(J
>

\~
i 

(7
^ 

_
(.
 

4
-.

O
 

H
 

O
 
O

O
 

H
 

-0
 

'-O
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~--,aor«l

Iso-.

630/333

717/357

673/123

i

575/182

i
"ar 01

', Hgoord

1925
i

j
!

i

1923

1520

' '
190; |

1i
i
i

Drought
Order

I

Ti

IX

III

CUE? sn

otart

i

7-1951
1

!

1

6-1961

1-1954

11-1963

T Dr;GD3>"T

11 .nna

i

| 5-1965

|

j 6-1965

i 6-1965

.

7-1965

.,
Duration
(r.onths)

47

1

48

17

20

Drought
Index
Y x 3

7324.3

4013-2

1198.5

2507.4

j
i Drought
i Order

II
III
IV
V

II
III
IV

V

I

II

III

IV

V

I
II
IV

V

VO?.:;T

Start

8-1931
4-1934
12-1944
4-1549

4-1959
12-1925
12-1931
12-1948

7-1921
12-1931
7-1951
4-1946
12-1948

10-1925
1-1913
2-1933
12-1943

PREVIOUS

• "pv% j
; End

! 1-1934
1 2-1936
j 11-19,7
I 12-1950

|

! 11-1950
1 10-1927

11-1933
12-1949

2-1924
1-1936
4-1963
11-1947
4-1551

3-1929
5-1917
12-1935
12-1945

D1CUC-HT

; 7^:t+vt" 1 —iex
j ! ^ "*

29 i 2000.9
22 ! 1334.6 .
35 ; 1765.9
20 j 1675. S

19 , 2305.6
22 • 1731.1
23 ' 1723.7
12 \ 1615.9

31 i 3655.1
45 | 3653.6
21 ; 2023. 4
19 i 2015.5
28 ' 1997.1

41 ! 3640.9
52 ! 3440.7
34 j 2161.1
24 j 1910.0
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(i) He-ion V.6/3 ")

Station '' Start- of \ CURRKM DHO!JGHT : ^^ ?HI-VIOUS

No. Record ; Brought ' Start
; Order

1 < i

585/523 ' 1911 ! IX ; 3-1964
• [

i

• i !
i !
L 1

566/441 '' 1915 I i 7-1961
i
• 1 !
! 1 i

! ' !

537/13? ; 1925 I I | 7-1961

'• I i• ' 1
! !
1 i

1 i i
i i

546/272 i 1928 III j 9-1961

; j• i . i
j • • j
i • *

547/362 \ 1923 VI 2-1J64 i

• i i i • • <
! i !
! , I

i ! '
! i t *

i .. i \ ' i

I
End i Duration ; Drought Drought Otar t ;

• (months) index Order '
1 ; Y x D \ \

6-1935 ! 15 1505.0 I 3-1946 '
; II i 10-1539 i

III ; 8-1961 !
i IV • 7-1911 |
t v ; 10-1925 i

- |

7-1965 [ 48 4788.6 II i 10-1925 :

] Ill ! 3-1915 |
i IV i 1-1950 |
' V 12-1944 '

i : " i • !
6-1965 , 47 : 4737,9 II j 12-1925 :

; I III j 4-1946 |
; ; IV j 2-1933 i

. '. ' i V i 12-1939 :
j J

i

i ' '

10-1965 49 ! 3633.4 ! I ' 4-1923 i
'• II '. 10-1947 i

! -- : •'-"-- ' IV 3-1934 !
j I V i 5-1945 j
i : : ' i

9-1565 19 i 1825.9 | I j 10-1925 \

i ' i II '; 3-1355 I
j ; i III 3-1546 i

'i ; j iv ; 4-1958 i
! i : v 2-1951 1

aid

10-12 -,3
3-1942

10-1953
11-1914
1-1925

1-1928

8-1917
10-1952
1-1946

10-1929
10-1948
12-1933
8-1942

12-1933
2-1954
3-1936
1-1946

2-1928
6-1957
4-1950
3-1960
2-1952

Lr;CU5KT

! Durat ion •
i (months) :

i i

: • 31 j
i 34 '
; ~^ i

i 40 i

: 27 i

: 27 :

29
i 33 ;

13 :
! 46 |

! 30
1 10 i
i 32 |

i i
; 63 :

''• 76 i
: 24 i

; s ;

| 26 !

! 27 •

| 49 :!

! 23 1
1

i 12 J

_j ^" . , :

I:. 1-
Y Y.

25cS
231S
2307.
2272.
1797.

2457.
2131.
2039.
1611.

4 0 7 - .
1913.

1643.
1567.

491r .

3701.
2220.
1211.

3144.
2330.
2047.
2014.
2004.

V

:-J

•>

2
1

5
X

q
7

7
3

0
2

4
1

"i

i

3
5

g

0
T_

6
2
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(e) Rt^-ion

Station

•Ko .

679/503

679/456

76S/637

766/480

723/278

723/070

722/721

Start of

Record

1905

1911

1906

1924

1916

1904

1914

i

i

j Drought
• Ordar

1

I

i

V

i "I

11

I

II

I

CrjRHS

Start

'

(

3-1959

j

10-1961
i

!

I

1-1962

9-1961

5-1961

9-1961

3-1959

JT DROUGHT

End

! 10-1964

' 10-1964

j 5-1965

5-1965

5-1965

7-1965

5-1965

| Duration
(months)

!

i
! 67
I

i

I
36

i
I

1 40

44-

48

j

j
4

46

74 i\
\
j.
!

Drought
Index
Y y. 3

4881.4

2287.1

3893.5

4j63.8

4681,0

3731.1

7260.8

t

Drought
Order

i II

III

IV

V

I

II
i
! Ill

IV

i
II
IV

V

i
in
IV

V

II
III
IV

V

I

III
IV

v !
II
III
IV

V

":ORST PREVIOUS DROUGHT

' Start ! End : Duration ' Drought
1 , (cionchs) ' I.-.icx
| . ' v x D .

!
! 11-1943 j 11-1952 : 4; ; 3535.2

11-1911 1 11-1914 i 36 ' 3356.4
4-1926 I 7-1927 [ 15 '' 2152.6

I 1

1-1941 ! 3-1943 ! 26 ' 2114. 5
1
1 i ;

•• 12-1939 j 1-1046 '• 73 j 6685.5
3-1946 ''• 2-1950 1 4^ ! 3399.2
11-1911 : 12-1914 ; 37 3332.3
6-1925 j 2-192? i 44 i £557.1

5-1934 2-1144 ' 117 . 8471.1
11-1910 ! 12-1914 j 49 i 4211,0

5-194? | 12-1952 j 55 j 2-122.5
11-1925 | 2-1Q29 i 30 i 232s.7

1 •

12-1940 ; 1-1946 | 61 . 5226.2

10-1925 ; 12-1928 i 33 ; 2536.4

3-1937 ; 9-1938 ; 13 • 1596,5
1-1935 i 3-1936 14 i 1559.7

i '
• ! -

6-1925 i 12-1928 ; 42 . 3493.3
3-1946 ! 12-1947 \ 21 j 2397. 6
10-1942 ' 10-1945 : ' 36 • | 2441.3

4-1934 '' 2-1936 ; 22 2126.2

i 1

11-1940 ; 1-1945 : 62 i 5033.1
i

3-1934 ; 2-1939 ; 55 " 3393.0
10-1925 2-1929 | 40 : 3393.0
8-1949 ! 10-1952 i 3-3 ; 2816.6

12-1939 , 1-1946 73 5557.3
3-1946 i 11-1947 j 20 2368.3
11-1915 j 4-1917 ;' 17 1986.4
11-1925 i 7-1927 ! 20 1672.1
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(e) Region

Station
No.

678/S63

722/301

722/700

722/693

675/776

722/571

AS

Start of
Record

1914

.
1926

1924

1906

1906

1916

"T1

Drought
0-rder

i IV

!

1

I

IV

II .

1

III i

i
1

1
1

)
COHUEK

j Start
I
I

3-1961

4-l?59 '

1-1963

1-1963

10-1961

5-1961 1

j

C DROUGHT

I End

10-1964

5-1965

5-1965

5-1965

10-1964

5-1965

j

Duration
(Months)

!

43

i

71

28

23

36

44

!

~ \

j Drought Drought
• Index Order
i Y x D

\ 211J.2 j I
II

; in
V

5607. 3 * : II
i III
I IV

i ' V
1 \

2329.6 I
II
III

! v

2766.4 i
in
IV

V

3369.5 I
II
IV
V

3944.3 I
i III

i "! T

WOBDT

Start

i

; 11-1925
12-1942
11-1943
12-1934

4-1959
1-1941
3-1946
1-1935

1-1934
10-1925
11-1942
3-1946

10-1940
11-1911
3-1934
11-1915

1-1940
5-1948
5-1945
10-1925

1-1941
11-1925
3-1946
1-1934

FKFVTOUS

End

11-1933
3-1943
12-1952
2-1936

10-1964
10-1945
11-1947
2-1937

9-1938
10-1927
10-1945
12-1947

1-1946
2-1914
2-1937
5-1917

2-1945
2-1953
3-1948
2-1929

1-1946
11-1928
3-1948
3-1936

DROUGHT

Duration ! Drought
(months) \ Index.

; Y x 3

95 1 5507.2
63 | 42S6.1
43 ; 3964,9
14 i 1671,4

6S 1 495 S. 5
57 i 3364.3
20 i 2507.2
25 i 1629.5

56 1 4067.6
2i [ 2596.2
35 2650.5
21 : 2270-4

j

63 I 4533.0
27 ' 2444.5
35 : 2224.7
IS ! 2063. S

61 ; 7542,3
57 i 3452.2
34 ; 2731-0
40 i 225-. 5

60 j 4520.3
36 ' 237S.5
24 '. 2329.5
25 ; 2166.1

'

x This is the combined index of the 1964 and 1965 droughts
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Station
lio.

633/503

633/795

5 38/406

538/721

675/117

.

590A56

538/385

|

T
Start of
Record

1913

•

1919

;

i•i

1905
i

. 1913

1920

1921

1913

: Drought
Order

I

1[

III
|

j

II

\
i

I

1
III

XVI

II

I!
I

onnnEriT

1 Starti

7-1961

3-1961

2-1962

1-1963

2-1953

12-1964 j

}

1-1961

|
1

DROUGHT

End

t

5-1365

I 5-1965

I

10-1964

5-1965

;

j
5-1965

!

i
i

5-1965 i
i

i
i
j

7-1365 j
i
t

1

"Duration
(months)

i 43

30

32

28

27

5
:

I
i

i

54
1

•j
1

Drought Drought
Index Order
Y x D

4111. 7 x II
! Ill

IV
V

3093. 7 H I

| II
IV

V

3112.7 I
III
IV
V

3792.5 II
III
IV

V

3059.5 I
II
IV

V

335.8 I
II
III
IV

V

3853.1 I
III
IV '
V

WORST

Start

10-1925
1C-1S50
2-1934
5-1913

10-L925
3-1949
2-1934
4-1937

12-1944
3-1934
1-1930

6-1911

8-1531
1-1950

2-1959
10-1925

11-1556
10-1925
3-1944
2-1949

4-1934
2-1950

10-1925
1-1941
5-1930

5-1930
4-1923
11-1956
3-1943

PH'fA'TOTr-

'-. aid

!

: 9-1929

: 12-1952
2-1936
11-1916

9-1929
2-1953

: 2-1936
12-1938

! 10-1948
i 2-1936
; 9-1933

10-1914

: 1-1936
i 2-1953

11-196C
! 2-1927

; 10-1958
11-1923
1-1946
10-1952

1-1336
2-1953
11-1928

3-1943
11-1933

1-1937
2-1929
11-1958
12-1951

WOUCrTTf

; Duration
( months)

i 47

i 35

24

i *

1 .7

47
O *

20
j

i 46
23
44

40

' 53
37
21
16

23
37
22

44

21

36
37 '
26
42

30
70
2-'-

33

| ?rou^ht
Index
Y x 3

i
i 3655 7
: o- - ̂  o1 - . jO,f

\ ?c'?, .0
. 2S53.9

j 4573.3
j 3870.2
i 2133,6
i 1531.9
:

! 3946.5
! 2942.6
' 2^ = 7 <i, ^^ •'
: 2529.1

3562.3

2973.1
2C54.0
2C03.2

3215.2
3110.1
249-. 0
2205,9

:
3502,2
2807.5
2721.3
2315.3
2273.2

5034.0
27S0.7
1393.2
13SS.2

This is the oonibirLed indexes of the 1954 and 1965 droughts.
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(g) Hegion CI

Station
No.

590/321

589/628

550/612

591/125

53S/867

634/417

550/545

Start of
Record

1920

1908

1914

1918

1921

1923

1911

Brought
r,-r^ er

II

II

I

XV

II

VI

•

II

CUISSN

Start

2-1962

7-1961

j

1-1962

11-1963

2-1961

1-1963

2-1963

F DliGJGHT

i Sr.d
j

! 5-1965
•
I

!
,

! 5-1965

Iii
i
|
I
i 5-1965
|

10-1964

.

7-1965

!

10-..964 |
t
i
|

5-1965

i
i

• Duration
. / .,. -, n i- -̂  . \

3D
1
)

43

37

11

50

21

24 1

i

'• Drought . Drou.-rht
T ,-> i e x ~ • • -• e ̂

; Y x D

; 3589.9 ; I

i III

1 IV

' . ' V

3715. 9 « : I
' ill

i i iv
i

4949- 7 * : II
I III
i IV

V

539.0 I
II
III
VI
V

4708.2* I
III
IV
v

1 1

2034.7 I
. II 1
III
IV

V

2692.3* I
III

1 IV
V i

'vORST

':tart

10-1 02 5
6-1950

8-1931
3-1934

7-1911
4—194°
12-1944
6-1931

3-1949
12-1915
18-1931
10-1925

12-1943
12-1925 i
4-1918
11-1943 ;
1-1941

11-1927
12-1948 i
1-1935 !
10-1925 i

8-1930 i

11-1951 j
11-1957 '
3-1944 !
12-1925- j

5-1911 1
5-1949 j
1-1925 i
3-1931 j

T'P3VIOUS DliO'JJHT

2nd ' Euraticr. ! 2rou.-ht
j ! / ^ v, i,',, -, X , — ̂  T „ „

i : i Y x r

1-1931 ' 63 • 4086.9
10-1952 ; 28 . 3075. 0
10-1933 : 26 ; 2535.0
2-1936 j 23 I 2057. C

i •

5-1917 ! 70 . 5955.2
2-1953 ; 46 3470.2
12-1947 ' 36 ' 2811.4
11-1933 ' 27 ! 1624.7

1

2-1953 ' 47 ! 2653.3
5-19-7 ' 17 i 2593.3
11-1933 ! 27 j 2339.1
12-1925 . 19 ! 1S71.1

12-1952 ; 48 j 4572.1
3-1929 ! 39 • 2559.7
2-1921 j 34 i 2353.5
12-1945 : 25 i 2076.9
3-1942 ; 14 : 1736.0

•

11-1933 . 72 ; 5095.3
2-1952 •! 38 i 2722.1
2-1936 ' 13 ; 1680. S
1-1927 : 15 ' 1517.4

12-1932 i 23 ; 2967.6
11-1953 ;! 24 i 2256.5
ll_ir-5S ! 12 2122.9

1-1945 : 22 . 2074.6
4-1928 , 2-3 : 2046.5

10-1914 ; ,0 : 4250.5
11-1952 i 42 i 2528.0
11-1925 • 22 , 2450.9
11-1933 ! 27 ; 2121.3

This is the combined index-, of the 1964 and 1965 droughts.
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CI

3 tat i on
No.

634/050

590/500

676/705

634/084

589/897

' Start of
j Record

1925

1925

1926

1912

1924

1

Drought
! CrJ i r

I

III

VII

I

T

CUSHS"

Start

1-1961
j

1

1-1964

1-1961

5-1961

2-1961

IT DROUGHT

2nd

10-1964

i

12-1965

11-1952

5-1965

7-1965
i

i

Duration
(r . 'onths)

43

20

22

.

• 4 5

50

: Drought
T n d . ' X

i Y :< I)

4269.5

1826.4*

1419.7

4113.6

5751. 4*
'

j

Drought
Order

II

III

IV
y

i

| I
II

IV

V

I

II

III

IV
v

II
III
IV

V

II
III
IV
V

vGRf-

; n-ta.1"'1'

12-1943
4-1946

4-1944

"'

4-1934
i 5-1526

9-1931
4-1946

1-1926
6-1930
3-1946
5-1949
2-1934

9-1931
2-1950
11-1956
4-1946

11-1929

12-1948

5-1934
4-1946

P TESVIO'JS DKOUG-K

Sni : Duration
( m o n t h s )

| 3-1951 | 27

11-1947 j 19
1-1946 ! 21

i ^ !
i

1-1946 : 141
i 1-1931 : 56

11-1933 i 26
' 12-1947 | 20

'

; 2-1929 ; 37
] 1-1333 i 31

11-1947 i 20
4-J951 1 23
1-1936 • 23

!

11-1933 j 25
11-1952 j 33
9-1958 • 22i
10-1943 ; 30

11-1933 | 43
2-1S32 i 33
1-1936 ( 20
12-19+7 i 20

!
: InSex
i ';" x -

i l?:--.3
i 1935.4
i 1935-2I

j 97S5.9
3553.7
isoo.i

| 1134.0

2S13.5
2613.3
2532.4
2336.0
2231. c

3393.-
3079.6
25:7.0
2432.2

355c.2
2651.8

1991.5
1977.5

•s. This is the combined index r... if the 1964 and 1965 droughts
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(h ) Region C2

Station 1 Start of
No. ,' Record

634/084 j 1912
1

i

CUHH^N'S DROUGHT j

Drought i Start End '• Duration ; Drought i Drought
Order ! j ! (months) ; Index ' Order

: | i Y x 3 ;

I ! 5-1961

i

722/653 ! 1924 I 1-1961

i ;

j j

! ' i
677/834 I 1906

i
ii

XVIII 1-1963

677/618 i 1913 '{ VT 5-1962
; 1 i

722/749 i 1925

j

634/140 | 1926
i

677/250 j 1921
!

j

678/776 j 1906

i i
c i

. i

I j 9-1961

i
1

! 6-1965 i 43 ! 4113.6 \ II
i ; •

i ' IV

i ; v

5-1965 i 52 4306.6 | II
; i III

! iv
i • V

6-1963 i 5 413.3 I
i 1 II

. i .
IVi

i ! v

10-1964 ; 29 1820.9 I
i ' - II
; ! in
! ! ' . "i i ii

6-1965 45 4507.0 II
III

i IV

I 3-1961 10-1964 • 43 4280.7 | II
III

: ) 1
i IV i

' Vf
iv 1 1-1963

III 10-1961

i

; t
10-1964 21 1892.4 I |

II :

! : III '•

I v !

10-1964 . 36 3369.5 I •
II !

i IV

! j V i
,' r !

•i.'OHST

i Start

i

! 9-1931
2-1950
11-1956
4-1946

3-1953
2-1946
1-1951
12-1925

11-1925
2-1950
3-1934
12-1955
4-1944

"~ 6-1930
3-1944
11-1915
5-1346
2-1934

12-1939
6-1950
10-1943
11-1925 '

1-1926
3-1349
7-1941 j
2-1934

J

T--1925
3-1033
9-1943
9-1931 j

1-1940
5-1948 i
5-1945
10-1925 ii

I ENVIOUS DROUGHT

2nd i Duration
| (months)

i i

11-1933 ; 26
11-1952 : 33
9-1953 i 22

i 10-1948 ' 30
i i
, i

11-1960 i 32
11-1947 '• 21
1-1953 j 24
10-1927 | 22

3-12^9 , 40
11-1953 : 45
11-1936 . 32
8-1958 ! 32
1-1946 : 21

12-1932 30
10-1945 ; 19
.5-1917 i 13

1-1943 ' 20
1-1937 [ 35

!
4-1943 i 40
1-1953 ; 31
1-1946 : 27
10-1927 ' 23

9-19^9 ; 44
11-1952 ; 44
3-1943 ; 20
1-1937 i 35

2-1929 ; 40
1-1936 j ."4
1-1946 ;3
12-1932 15

2-19 13 61
2-1953 57
3-19-'-S 34
2-1929 40

Index
Y >: 3

3393.4
' 3079.6

2557.0
i 2452.0

2431.3
; 2067.3
j 2053.6
j 2022.3

: 3397.6
i 32S3.0
! 2638.4
i 2327.3
j 2150.4

i 2616.8
! 2546.3
1 2535.0
1 2243.7
1 2211.1

. 2753.5
1 2366.7
j 2136.6
' 207S.6

3042.0
'• 3033-1
; 1897.4

1714,5

3346.5
2430.2
l.:92.4
1623.8

7542.3
3452.2
2731.0
2234.5
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(h ) Region C2

Station
No.

678/144

678/725

634/131

Start of
Record

1911

1906

CUBRENT DROUGHT WORST FKYIOIJS DHOVOKT

Drought
Order

III

Start

9-1961

End

10-1964

\ \

VI

j

.

1906

1-1963

Duration Drought
(months) Index

I Y x D

37

10-1964 j 21

|
XIV 12-1963 10-1964

| 3375.3

1357.0

Drought
Order

I
II
IV
V

I
II
III
IV
V

t

10 671.4 I

Start End

2-1949
4-1944
4-1926
11-1915

12-1939
11-1925
5-1948
11-1911
12-1915

11-1952
11-1943
2-1930
11-1916

3-1948
11-1933
1-1953
12-1014
11-1916

9-1931 2-1936
II 11-1925 9-1929
III 7-1911 11-1914
IV
V

5-1949 i 11-1952
11-1957 11-1950

Duration 1 Drought
(months) Index

Y X D
t

45
55
46
12

99
96
56

37
11

53
46
40
42
2 '

j 422C.1
3313.5
3153.0
1335.1

9132.1
5700.7
5205.5
2576.2
1604.2

3741.2
3615.4
3262.4
2860.0
2742.9
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(i) Region Al

Station
No.

512/613

512/144

543/165

548/747

545/626 '

510/308

.

511/477

510/712

1
i start of

Record
'
i

i 1921

j

1915

1915

1911

1905

1916

1905

1911

it
i

i

Droaght
! Order

III

j III
I

I

I .

II

VIII

I

III

CURREN

Start

1 2-1964

i
i

| 7-1961
!
1

1

7-1961

1-1961

3-1963

12-1963

2-1959

7-1961

1

T DROUGHT

End

5-1965

6-1965

8-1965

6-1965

6-1965

7-1965

7-1965

7-1965

i

Duration
; (months)
i

15

47

40

50

27

19

I

1

77

48

1

Drought
Index

Y x D

2113.9

2631.2

3658.5

4039.5s

2483.1

1134.7

5170.9

3217.0 i
|

1 Drought
Order

I
II
IV
V

I
II
IV
V

II
III
IV
V

II
III
IV

V

I
III
IV

V

II
III
IV

V :

II
III
IV
V

I
II
IV-
V

1

-,('OkoT

Start

4-1930
1-1951

12-1944

10-1925

9-1930

2-1919

11-1944

10-1925

3-1915
j 5-1946'

5-1931
2-1959

4-1930
3-1946

10-1925
3-1912

7-1911
10-1925
6-1930
2-1941

12-1929

10-1925

12-1936
3-1922

12-1944

3-1931
4-1946
6-1912
12-1925

1-1911
3-1915
12-1935
2-1931

KiimoU3

End
1

11-1933
10-1963
12-1946
1-1923

11-1933
1-1923
1-1946
1-1928

11-1917
10-1948
11-1933
11-1960

11-1933 1
1-1949 i
1-1928
11-1914

11-1914
- 1-1928

11-1933
3-1942

11-1933
1-1928
12-1938
3-1924 I
1-1946 !

13-1933 I
9-1940 |
.1-1114 j
:-M2fl

11-1914 !
11-1917 i
12-1938
11-1933 1

3HCUC-HT

Duration
(inonths)

43
33
24
29

38
47
14
27

32
29
30
21

•tO

34
27
32

40

27
41

13

47
27
24
2'r

13

32
41
26

• - ' '

46

32
24 .
33

I-o—'-t
i Ir.ie;.;

Y x 3

: 3991.2

' 3345.0

| 1912.3
i 1633.4

! 3357.5 •
' 3036.9
; 2246.6

, 2105.9

i 3034.2

| 29%. 7
i 2955.7
i

j 1696.9

i
i 2991.7

24S4.6

I 2256.5
I 1996.7

| 3622.4
j 2472.2

i 2415.2

| 2345.0

3854.7
2418.3
2333.6
1662.2

1649.8

341-1.3
2745.7 '
t2r-7.5

2063.-

4283.4

3233.5
2119.2
194S.O

x This is the combined index-.- of the 1964 and 1965 droughto
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(j) Region K5

Station
No.

550/612

634/417

649/130

551/281

549/354

Start of
Record

1914

1923

1925

1925

1930

;

CURR.EKT DROUGHT

Drought
Order

I

VI

I

III

I

Start

1-1962

1-1963

11-1961

12-1962

3-1958

End

5-1965

10-1964

5-1965

7-1963

11-1964

Duration
(months)

37

21

42

'30

80

Drought
Index
Y x D

+940. 7 a

2034.7

3705.9

2426.7s

5316.5

WORST PREVIOUS DROUGHT

Drought
Order

II
III
IV
V

I
II
III
IV
V

II
III
IV
V

I

II

IV

V

II
III
IV
V

{ Start

3-1949
12-1915
8-1931
10-1925

8-1930
11-1951
11-1957
3-1944
12-1925

10-1957
4-1953
9-1930
1-1935

12-1948
10-1925
3-1930
4-1946

4-1930
12-1943
2-1933
2-1937

End ] Duration
{ (months)

1

2-1953
5-1917
11-1933
12-1926

12-1932
11-1953
11-1953
1-1946
4-1928

11-1960
12-1954
11-1933
2-1936

11-1950
9-1928
9-1932
11-1947

11-1932
3-1947
2-1935
12-1937

<.

47
17
27
14

28
24
12

22

28

37
20
38
13

Drought
Index
Y x D

2653.3
2593.3
2339.1
1371.1

2967.6
225S.5
2122. D
3074.0
2046.5

2559.3
2127.2

2019.4
1616.0

23 | 2990.8
35 2630.3
30 j 2075.2

19

31
39
24
10

1053.6

3299.2
2997.5
2297.8
1401.9

x This is the combined index--- of the 1964 and 1965 droughts.
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(k ) Region A4

Station

No.

474/502

401/407

43S/729

472/281

436/575

437/104

437/555

436/655

i
Start of

Secord

1914

1926

1912

1904

Drought
Order

XII

Start

11-1964
j

V 8-1963
t

XIV 11-1964

t

III 12-1963

j

1921

1

III 7-1963

1903 i I 1-1961

1926 | IX 12-1963
i

1917 VII 2-1964

I
i

CUffiihNT DROUGHT

- 2nd Duration
j (months)

7-1965

6-rl965

5-1963

6-1965

Drought
Index
Y x D

|

8 1120.5

22 1858.8
i

1

6 902.1

1
I

18

WORST

Drought Start
Order

I

II

III

IV
V

I
II
III
IV

I
II
III
IV

V

3-1955
12-1939
2-1919
2-1931
12-1944

2-1958
12-1944

12-1931

4-1926

6-1912

9-1931
1-1935
£'-1927
3-1923

2293. S I 5-1947
II ! 5-1954i
iv 8-1950
V : 2-1937

11-1965 28 2315.8 I 7-1925

6-1965 53 3312.3 t
.

I

6-1965 18 985.2
1
i

i

1

6-1965 16

|
i

1376.5

II ' 5-1931
|

IV . 3-1923 ;

V 12-19 H

' II 12-1944

III- ; 7-1925

IV ' 6-1931

v 5-1912

I ; 12-19,4

II I ; 5-1931
III : 4-1926

1

IV 12-1936 ;
V 1-1935

I 5-1930
II ; 7-1950
III : 12-1944

IV ' 7-1925
i V [ 5-1943

PBEVIOUS

End

4-1959

4-1943
12-1922

i 11-1933
1-1947

11-1962
7-1949
11-1933
1-1929

11-1914

11-1933
5-1935
4-1929
2-1924

11-194-9
10-1955 i
10-1952 ;

12-1938 :

!
10-1927 !
11-1933 i

1

9-1924
1-1947

12-1947 •
9-1928
11-1933 '
10-1914 i

11-1947 ';
11-1933 !
9-192S

I

12-1933 |
2-1936

11-1933 |
1-1955 !
12-1946 i'
1-1928 '
3-1950 |

D2Q:CZ-\\1

Duration
(months)

49
40
46

33
25

57
55
23
33

29
27
16

25
11

' 30

29
26

22

27
30

13
25

36
38
29
29

35
30
>9
24

13

42

54

24
30
22

I -SrcMfcht
Index

j Y X D

3555.6
2-65.3

2330.3
; 2131.5
| 2117.4

1 .: t; •; ~j 7, mt.t

i 3521.0

225£ .4

1935.4

2643.6

277S.7

2577.4
2137.2

1335.8

2469.8
2405.8

2159.4

2C53.3

2746.4

2512.5
2237.3
21S6.3

2951.0
2760.5
2423.1

2199.7

3412.2

2711.9
2005.1

1808.2
1647.5

3799.4
3256.2
29S2.9
2586.3
2279.0
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(1) Region E4

Station
Ho.

434/868

435/359

435/735

434/359

434/228

398/876

Start of
Heoord

1912

1913

1916

1923

1915

1911

CURRENT BROUGHT

Drought
Order

III

XIII

VI

II

V

I

Start

2-1963

12-1963

12-1963

7-1963

12-1961

1-1961

End

5-1965

7-1965

7-1965

6-1965

5-1965

7-1965

Duration
(months)

27

19

15

23

41

54

Drought
Index
Y x D

2557-9

1204-0

1939.9s

2052.0

1878.7

4636.3

WORST PB3VIOUS DSOUGKT

Drought
Order

I
II
IV
V

I
II
III
IV
V

I
II
III
IV
V

I
III
IV
V

I

II
III
IV

II
III
IV

V

Start

4-1930
11-1913
2-1959
12-1Q.|8

1-1919
3-1915
7-1925
3-1923
12-1931

1-1940
3-1923
5-1931
12-1946
11-1951

11-1944
1-1959
3-1941
5-1930

1-1958
3-1941
11-1951
12-1944

11-1944
3-1941
6-1925
12-1939

.End

11-1333
10-1916
2-1962
3-1950

2-1921
11-1917
9-1926
9-1924
11-1933

12-1942
2-1925
11-1933
12-1949
1-1955

12-1947
2-1961
12-1942
10-1932

4-1961
4-1943
1-1955
R-1<M7

12-1947
4-1943
S-1928
10-1940

Duration
(tr . rnths)

43
35
36
15

25
32

14
16

23

35
23
30
35
33

37
25
21

29

39
25
33

26

37
25
33
10

Drought
Index
Y x D

4175.9

2719.3

2477.3
2203.1

3236.3

2337.5
22£6.1

2232.2

2105.3

3566.7
2446.8
2415.1
2369.4
2184.0

2469.7
2020.3
1970.2
1365. 0

3143.2
2291.2
2204.3
1908.0

3090.0
2545.4
2303-2

2115.5

* This is the combined index ..--. of ths 1964 and 1965 droughts.
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(1) Region 24

CURRENT DROUGHT WORST PH3VIOUS DROUGHT

No.

473/636

399/241

433/512

Record

1905

1913

Drought
.Order

XI

;

XIV

1915 VI

398/556 1906
1
!

j

433/791 1923

i

!
i

I

III

Start

12-1963

2-1965

7-1963

1-1961

7-1963

3nd

5-1965

7-1965

7-1965

5-1965

7-1965

Duration
(months)

13

5

Drought
Index
Y x D

1096.4

549.4

24

52

20

1773-2

3180.8

3010. 6 x

Drought
Order

1

II

III

IV

V

I

II

III

IV

v

I
II
III
IV

Start

1-1919
4-1930

12-1925
4-1946

6-1912

6-1921

3-1931
6-1925 '
2-1913

1-1913

3-1941
6-1921

10-1925

12-1944

V 3-1931

I

II 2-1951
III

IV

V

I
II
IV

V

12-1944

3-1941

12-1913

12-1944

3-1941
10-1925

2-1931

End

12-1922

11-1933
1-1923
10-1949
11-1914

3-1924
11-1933
9-1926
1-1920

1-1915

4-1943
1-1923
2-1923

10-1947

12-1933

12-1954

9-1947

4-1943
10-1916

12-1949

9-1943
1-1923
12-1933

Duration ; Drought
(months) Index

Y x 2

47 ! ^404.1

43 i 4337.3
25
42

3051.7
2857.0

29 j £171.6

33 ! 4463.4
32 i 3026.8

15
23

2731.1
2219.8

24 2043-5

25

19
28

34

2961.7

2813.5
2634.2

2253. 0

33 2C53.4

46 3041.0
33
25
34

60

30

27

2413-2

2350.5
3293.9

4124.4

3396.3

2293.4

34 ' 2161.5
I

This is the combined index.- of the 1964 and 1965 droughts.
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(m) Region C4

Station j Start of
No. { Record

326/670 |i 1920
1
|
•l

\

326/344 1926

327/257 1919
\
I

400/203

291/699

260/004

325/877

1906

1914

1911

C'JRRJHT DROO'JHT WCH3T PREVIOUS SP.OUGHT

Drought I Start
Order

VII

X

VII

XI

II

12-1963

1-1964

2nd- ' Duration Drought
j (months)

5-1965

3-1965

12-1963

12-1963

5-1963
i
1

V

1

1925 viii

5-1963

9-1960

7-1965

5-1965

7-1965

5-1965

•

4-1961

17

14

19

17

26

24

7

iti

Index
Y x D

1566.2

967.0

Drought
Ordsr

I
II
III
IV
V

I

II

III

IV

V

1907.8 I

-

1411.2

2557.2

2164.0

1526.0

II

III

IV

V

I
II
III
IV

V

I
III
IV
V

I
II
III
IV

I
II
III

.

!
! - ' !

IV

V

Start 2nd

12-1931
3-1937
6-1951
4-1954
5-1948

3-1937
2-1928
12-1939
12-1931
5-1943

4-1946
4-1940
3-1937
1-1932
6-1925

3-1953
2-1943
2-1930
6-1925
3-1923

2-1944
6-1943
12-1931
10-1925

11-1933
2-1939
10-1952
12-1955
12-1949

7-1939
2-1931
2-1942
11-1933
12-1949

12-1949
8-1942
1-1939
11-1933
12-1926

11-1961
12-1951

11-1933
3-1929
3-1925

3-1948
4-1950
11-1933

1-1928
1

4-1920
12-1931
12-1936
5-1943

7-1935
6-1951
3-19 39
12-1931

11-1922
11-1933
9-1940
3-1950

1-1939
1-1955
11-19-50
11-1933

6-1925 12-1926

Duration
(souths)

23
23
16
20

19

25

36
26
23
19

44
28
22

22

13

44
46

45
45
24

49
22

23
27

31
23
45
22

42

43
20

23
IS

'

1 Brought
Iniex
Y x 3

3037.1
2135.1
2059.3
1355.3
1774.9 '

2635.1
2457.4
2350.9

, 2184.9
2175.9

4157.7
2513-3
2245.6
2133.5
2012.1

4555.3
333S.1
3CC3-5
2369.1
2722.7

3499-9
2440.4
2402.3
1530.2

2703.3
2-3 ;.3
2U5.9
2411.7

29-11. S

2579.1
1919.1
1905.0
1620.0
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(m) Region C4

Station
No.

362/695

293/106

Start of
Record

1921

1926

CDRRJ2NT DROUGHT

Brought
Order

VIII

III

Start

12-1963

12-1963

End

6-1965

Duration
(months)

14

5-1965 14

Brought
Index
Y x D

1744.8

1771.1*

WORST PREVIOUS DROUGHT

Drought
Order

j.
II
III
IV
V

T

II

IV

V

Start

6-1925
2-1922
12-1931
3-1336
3-1941

12-1931
5-1948
3-1944
5-1951

End

5-1929
9-1924
11-1933
12-1940
2-1942

11-1933
4-1950

1-1946
7-1952

Duration
(months)

47

31
23

33
11

23
23
22

14

Drought
Ind;x
Y x 3

3855.1
2537.5
2159.1
1939.0
1873.5

3153.6
2532.7
1517.2
1611.3
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(n) Region C6

Station
Ho.

433/512

432/136

432/387

508/406

435/359

470/196

432/196

Start of
Hecord

!

: 1915

1919

1902

19Z6

1913

1911

1916
i

Drought
Order

VI

VIII

I

I

XIII

Y

VIII

1

Start

1

7-1963

12-1963

2-1963

8-1961

12-1963

1

2-1963

12-1963

C'JHRJIT DROUGHT WORST

End • Duration i Drought ; Drought J Start
(months) j Index Order i

! i Y x D
I . 1

7-1965 24 , 1773.2 I ' 3-1941i •
i II ; 6-1921
; in 10-1925
• IV j 12-1944

' : V i 3-1931
' i

8-1965 20 j 1295-.0 I j 3-1951
I ! II I 6-1925
i j III j 4-1920
i j IV 10-1940
j . 1 V j 5-1958

' : " 1
5-1965 | 27 ; 3237.7 II • 7-1925

| j III ; 3-1910
! ' IV i 6-1921
1 ! V :' 3-1915
! i .'
1 '
. 1

6-1965 i 44 ; 4353.0s II i 5-1930
i i III < 10-1925
j j IV J 12-1918
i | V i 6-1921

7-1965 19 j 1204.0 I 1 1-1919
j , II ! 3-1915

III i 7-1925
! IV j 3-1923

V ; 12-1931
i i |
: ' ^

7-1965 25 2140. 6 * I ' 5-1921
II i 5-1913

\ III | 3-1941
IV ! 6-1925

1
9-1965 i 21' . 1138.4 I '• 4-1921

II ] 7-1925
III ! 11-1951
IV j 3-1941 |
V - ! 12-1931

PREVIOUS ]

End

4-1943
1-1923
2-1928
10-1947
12-1933

10-1955
12-1927
1-1923
3-1942
3-1961

9-1926 i
2-1912
1-1923 it
10-1916 ;

1

11-1933 ;

12-1927 :
2-1921 i
1-1923 r

2-1921 ;
11-1917 1
9-1926 !
9-1924 i
11-1933 :

2-1923 ;

11-1914 •
4-1943 '
1-1923 '

3-1924
1-1928
12-1954 :

12-1942 :
1-1934

DHOu'jfiT

Duration
(months)

25
19
25
34

33

55
30
33
17
34

14
23
19
19

42
26
26

19

25
3?
14

13

23

21
13
25
31 ;

35

30
T1

21

25

Drought
Ir.dex
Y x D

2961.7
2513.5
2634.21
2283.0
2093.4

3531.5
3527.4
3271.1
1949-3
1632.9

2441.4
2341.2
2157.0
2040. S

3268.5
2624.6
2420.6
1959.4

3235.3
2S37.5
2266.1
2232.2

2105.3

?337.4
2362. 3
2494.5
2311.5

2949.0
:?40.i
2643.7
2449.6
1644.0

x This is the combined index*.- of tlrs 1964 and 19fi5 droughts.
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(n ) Region C6

Station
Ho.

399/241

399/662

431/896

396/313

324/607

362/159

503/261

'

Start of
Record

1913

1911

1925

1927

1911

1904

1903

Brought
Order

j

XIV

1

III

VII

V!

VI

1
XI

VII

j

I

Start

2-1965

5-1962

12-1963

12-1963

12-1963

12-1963

12-1963

GURHBS

End

7-1965

7-1965

5-1965

8-1965

6-1965

10-1964

7-1965

T DP.OUGHT

Duration
(months)

!
5

38
!

17

•

• 20

18

10

17

j

! Drcug.it Drought
Index Order
y x D

549.4 I
II
III

IV

V

2683.1 I
II

' IV
Vt

1406.5 i I
II
III
IV
V

1591.6 I

II
III
IV

V

1521.4 I
II
III
IV

V

1401.2 I

II

III

IV

V

1797. 6 x I
II
III
IV
V

V70HST

: Start

6-1921
3-1931
6-1925
2-1918

1-1913

4-1930
4-1940
7-1925
3-1937

7-1925
11-1944
2-1951
4-1923
4-1932

1-1927
3-1930
4-1937
1-1935
1-1941

2-1944
1-1915
6-1925 ;
4-1920
5-1945

'

6-1951
6-1921 :
4-1936
5-1943
12-1931

3-1909
6-1921
3-1944 :
1-1930 i
6-1948

PHJ//ICU3 :

End

8-1924
11-1933
9-1926
1-1920
1-1915

11-1933
3-1943
3-1929
2-1939

1-1923
4-1947
10-1952
1-1931
11-1933

2-1932
1-1941
12-1933
2-1936
2-19 .'.2

3-1943
2-1917
11-1925
11-1921
3-1950

i

1-1955
3-1924
1-1939
-2-l?5C 1
11-1333 i

11-1914
9-1924
1-194?
12-1932
1-1951

3HOUGHI

Duration
(months)

38

i 32

15
23
24

j

43
35
44
23

30
29
20

33
19

61
22

20

13
11

49
25 !
17 i
19
22

43
33
33
21
23 i

62

3J
22

35
34

E yV-111 V-4-
-°^er--

i Ir.dex
Y x D

44€3 .4
3026.8
2731.1
2219.8
2043.9

3^7 5. 3
3126.4
2317.7
2193.6

3011.5
2149.6
1975.5
1513.0
1465.7

5330.1
2417.2
2165.3
1344.2
1616.4

2763.0
2373.1
1927.5
17 3 5 . 0
1573.4

3578.5
2560. 6
2258.9
22C3.7
1943.3

430 2. 8
3465.3
3298.1
2944.5
2637.1

X This 13 the combined index • of the ITi- and I?6f5 droughts
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(n) Region C6

Station
NO.'

351/295

469/359

324/725

Start of
Record

1921

1928

1917

•

CURRENT DROUGHT

Drought
Order

III

V

V

i
1

Start

1-1964

1-1964

"Jnd Duration j Drought
(months) Index

Y x D

WORST PREVIOUS DROUGHT

Drought
Order

• i t

9-1965 20
1
1

3-1965 19
|

!
12-1963 8-1965 16

i

2083.8

1665.5

1793.0*

I
II
IV

Y

I
II

III
IV

I

II

III

IV i

Start

2-1951
2-1944
3-1923
7-1925

11-1951
3-1941

End Duration i Drought
• (months) Index

Y x D
!

1-1954
1-1946

9-1924
10-1926

12-1954
4-1943

3-1931 1-1934
3-1944 | 11-1945

4-1917
12-1931
6-1925
11-1944

2-1920
11-1933
1-1928
12-1947

t 1

35 ! 2353.3
23
.18
15

37
25
34
20

34

210C.1
1752.7
1727.2

4507.0
2338.4
2549.4
1769.7

2954.4
23 ! 2607.3
31
37

2533.1
2170.3

This is the combined index • • • of th3 1954 and 1965 droughts.
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(o) Region

Station
No.

396/284

4-32/337

235/160

359/569

359/306

323/820

268/528

|

Ml

Start of
Record

1919

1902

1921

1916

1916

1921

1920

Drought
Order

IX

I

VII

f

VI

VI '

VII

vn

Start

T

11-1964

2-1963

1-1964

12-1963

12-1963

5 - 1963

12-1963

CUR?~MT

2nd

5-1965

5-1965

8-1965

9-1965

5-1965

8-1965

3-1965

|

DROUGHT

Duration
(months)

i
16

27

19

. 17

17

27

20

!

Drought
Index
Y x D

1330.7

3237.7

I '
1641,4

1720.2

1900.2

1652.7

1605.7

I

Drought
Order

i I
II
III
IV
V

II
III
IV
V

I
II

III
IV

V

I

II
III
IV

V

I
II
III
IV

V

I
II
III
IV

V

I
II
III
IV

V

'TORST

Starti

, 4-1920

: 2-1951
7-1925
12-1931
3-1937

1 7-1925
3-1910
6-1921
3-1915

3-1931
1 2-19441

7-1925
2-1923
4-1951

4-1921
2-1944
7-1925
5-1943
12-1931

12-1918
4-1921
2-1944
5-1948
2-1951

7-1925
3-1946
12-1931
5-1948
6-1921

3-1944
10-1950
3-1933
3-1925
5-1948

PREVIOUS I

End
1

1-1923

12-1954
12-1927
11-1933
10-1933

i 9-1926
2-1912
1-1923
10-1916

11-1933
2-1948

i

10-1927
1-1931
11-1953

12-1924
6-1947
12-1927
2-1950
4-1934

2-1921
2-1923
1-1946
2-1950 !
10-1353 :

i *
7-1927
12-1947 '
12-1935 ;

3-1950 ;
1-1923

3-1948 ;
2-1953 !
11-1933 '
10-1927
3-1950 i

BOUGHT

Duration
(months)

33
46
29
23
19

14
23
10
19

32
48

27

35
31

44
40
29
21

2S

21

22

23
21
32

24
21
48
22

19

43
23
32
26
22

1 Drought
Index
Y x D

4196.7
3616.3
2C55.1
1743.0

i 1535.4
!
! 2441.4
i 23-1.2

2167.0
2C40.5

3709-3
3141.5
3034.7
2221.9
1941.4

3739.9
2716.7
2233.7
1969.9
1605.3

3614.0
2173-6
2104.3
2032.4
1432.6

3231.2
2663.7
2323.6
2220.6
20J0.6

3349.6
2905.8
2398.1
1910.7
17 45 . 1
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(o) Ml

Station

No.

322/329

237/441

323/649

Start of

Record

1920

1834

1885

Drought
Order

IV

VII

X

Start

1-1964

1-1964

12-1963

r>Tf — -^TI-,
v -j AilUji.

2nd

8-1965

5-19&5

5-1965

T BROO":-;:T
Duration

(months)

19

15

17

Brought
Index
Y x 3

9352.1

1849.5

1769.5

Drought
Order

I

II

III
V

I

II

III

IV
V

I
II
III
IV

V

"A'uHST ]

Start

4-1928

7-1925

6-1956

6-1951

11-1913
3-1931
6-1921
8-1925
4-1951

3-1944

6-1909

3-1930
4-1920
6-1925.

-R2VIOUS

I End
I

11-1933
10-1927
4-1960

12-1953

10-1916

11-1930

1-1923

10-1927

2-1953

2-1950

2-1912

11-1933
1-1923
12-1927

DROUGHT

Duration
(months)

67

27
46

30

35
32
19
26
22

71

32

44

33
30

Drought
Index
Y x E

4am o

2935.2
2848.1
2315.9

3409.0

3235-7

2374.0

2324-7
2131.3

5^33.7
3315.5
3204.9
3195.3
2896.1
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(p) Region M2

Station
Ho.

393/083

391/357

287/441

353/349

357/413

Start of
Record

1931

1931

1884

1927

1918

CURP.EHT DROUGHT

Brought
Order

I

VI

VII

T

XI

Start

1-1964

1-1954

1-1964

1-1964

1964

End

12-1965

8-1965

1

5-1965

7-1965

5-1965

Duration
(months)

23

19

ir/-

18

16

Brought
Index
Y x D

2527.5

1402.8

1849-5

2960.6

1043-1

WORST PREVIOUS DROUGHT

Drought
Order

II

III

IV

V

I

II

III

IV

V

I
II
III
IV

V

II
III
IV

V

I
II
III
IV

V

Start

5-1948
3-1944
1-1958
4-1932

1-1948

4-1932
2-1944
3-1941
4-1958

11-1913
3-1931
6-1921

8-1925
4-1951

2-1947
4-1932
6-1951
3-1944

5-1932
7-1925
5-1921

7-1951
3-1941

End

2-1950
1-1946

11-1960
12-1933

12-1949
12-1933
1-1946
9-1942
3-1961

! Duration
(months)

21
22
34
20

23
20

23
13
35

10-1916 ! 35

11-1033
1-1923
10-1927
2-1953

3-1950

12-1933
2-1953
1-194*

1-1937
10-1927

1-1923
12-1953

11-1343

32
19
26
22

37
20
20
22

Ei-ought
Index
Y x D

1951.6
1947.5
Ic55.5
1S35.3

2561.1
2465.9
1353-3
1734.1
1597.9

3409.0
32^5.7
2374.0
2324.7
2151.3

2631.6
1927.2
1911.4
1733.1

56 1 4486.6
27 i 2795.5
20 ! 2427.3
29 i 2031.0

32 1950.5
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(q) Her-ion M3/1

Station
No.

457/437

393/033

392/473

392/148

Start of
Record

1911

1931

1911 ,

1927

CORR3RT DROUGHT TOHST PERVIOUS DEGUSKT

Drought
Order

VI

I

II

VIII

Start

1-1964

1-1964

1-1964

1-1964

«

8-1965

12-19^5

8-1965

8-1965

Duration
(months)

19

23

19

-

19

Drought j Drought Start
Index Order
Y x D . I

1632.0

2527.5

2242.7

1371.5

|

I
II
III
IV

V

II
III
IV

V

I
III
IV
V

I
II
III
IV

V

j
3-1920
10-1925
5-1931
2-1915
12-1944

5-1948
3-1944
1-1958
4-1932

4-1932
5-1948

3-1937
2-1944

5-19 ;8
8-1351

4-1932
4-1928

2-1944

Sr.d

•

Duration
(months)

2-1923 : . 35

1-1931 | 63
12-1933
10-1916
9-1947

2-1950
1-1946
ii-igro
12-1933

12-1933
3-1350

1-1933
1-1941=

T) "C " i ~ii"t
Index
Y x D

3272.4
3134.3

31 ! 294 '..3
20 2251.7
33

21
22

34
20

20

22

22

23

2151.3

1951.6
1947.5
1355,5
1S35.3

2237.0
1366.1
1356.1
1344.0

12-1949 19 2634.1
1-1955 41 2353.1

11-1933 I 19
1-1931
1-1946

33

23

2224.1
2123.2
1923-4

Scanned by RQS, Department of Water Affairs, 2010-10-13 - beware of OCR errors

Archive material - may not reflect current procedures and policies



(r) Region I/I3/2 \

Station
No.

469/459

468/210

394/574

467/487

463/318

Start of CURR2MT DROUGHT

Record Drought . Start
Order

t
1912

1925

VI 12-1963

i

VIII 12-1963 '

i
'

1931 | ' I

1911

1314

506/386 1914

12-1963

i

VT' 1-1964
j

j
;

1

VII

2,t\&

5-1965

| 8-1965

3-1965

8-1965

12-1963 5-1965

i : •
i

i i
:

':

VII 12-1963 7-1965

Duration
(months)

17

. 20
'

20

Brought
Index
Y x D

'.VORST

Drought i Start
Order

1634.5

, ' •

1403.7 . ."

2345.0

. 19 1632.0
I

17

19

i i

1563-7

I 7-1912
II 5-1945
III 4-1930
IV 3-1941
v 5-1921

- I ' I 11-1951
II • 5-1931
III
IV
V

II
III
IV
V

I

II

III

IV.

V

3-1961
5-1948
12-1928

i
] 2-1931
11-1957
8-1944
11-1951 '

3-1920
10-1925
5-1931
2-1915
12-1944

I ! 3-1920
II
III
IV

1328.3

i

3-1941
9-1961
2-1915

V 3-1931
! |

T

II
III
IV
V

i

2-1920,~
6-1921
10-1925
3-1941
3-1915

PREVIOUS DROUGHT

i End

9-1916

12-1949
11-1933
4-1943
2-1923

11-1955
12-1933
11-1962
12-1949
1-1931

12-1933
12-195'J
9-1947
1-1954

2-1923
1-1931
12-1933
10-1916
9-1947

1-1923
10-1942
11-1962
2-1917
11-1333

3-1335
9-1924
12-1927
3-1942
10-1916

Duration
(months)

brought
Ir.dex
Y x D

50 ! 430-3.7
55
43
25
21

i D

31
15
19
25

9 *

25
37

2?S3.0
2316.5
2653.3
1537.5

2607.4
2771.2
2170.0
2130.7
1S70.4

2c;?.5
2005 . 2
1762.0

25 1657.9
'

35 3272.4
63 3134,3
jl :?4'-3
20 i 2C51.7

1

33 2161.3

34 j 2909 ̂
19 2318.4
14 ; 1315.7
24 1733.7
32 „' 1693.1

i
13 9103-3
39 2354-0
26
17

2220.8
1664.1

19 1510.0
;
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Stat-: on
Ho.

237/041

288/528

256/453

254/589

320/654

287/441

256/638

Start of
Record

C0HISM? DROUGHT ; WORST

Drought Start Snd
Order

Duration Drought i Drought ,- Start
(months) Index i Order '

Y x D |

1926

1920

1901

1931

1931

; 1 1
V 1-1954 5-1965 15 1405.5 I 3-1931

| II 4-1944

1 TI1

| i IV

VII 12-1963 8-1965 20 1605.7 • I

VIII

VIII

II

i -1-1

III
IV

7-1951
12-1936

3-1944
10-1950
3-1931
S-1925

V 5-1948
i I

12-1963

1-1964

7-1965 19 1540.8 | I 5-1912
II

j
III
IVi

2-1930
11-1950
7-1943

V 7-1925

5-1965 16 1578.5 I
II

1-1954 3-1965

i

1834 | VII

1921

1-1964

VIII

5-1965

1

j

!
III
IV
V

19 2040.3 j I
III
IV
y

6-19?6
5-1941
10-1950
2-1931
8-1961

1-1951
12-1931
2-194 i
5-19-13

i
1

16 | 1849-5 I

i XI

III
.

! i

IV
v

11-1913
3-1931
6-1921 '
3-1925
4-1951

1

! 1 '

1-1964 7-1965 18 1349-5 j I
II

9-1950
11-1929

III' 5-1948
IV 8-1975

V 1-1944

PHEVIC'JS 3

1

1 11-1">33
2-10:,S

2-1953
2-1939

3-1945
2-1953
11-1933

i 10-1?27
1-1~50

11-1917
11-1933
3-1953
3-i)50
10-1927

12-195S
11-19 • 3
2-1953 ;
11-1933 i
11-1962 i

11-1953 ,

12-1933
2-1946 j
2-1950 :

I

10-1916 |
H-1933 j
1-1923 j
10-1=27 ,

2-1953 j

I

1-1955 j
11-1933 !I
?-1950
10-1927 i
1-19.; 6

HI"'" :-r.T

Duraiion Di-ouriit
(ncnrns) . ^-.5=x

| ir x 3

32 : 4107.9

22 j 2215.7

19 191:-. 9

26 . !--• ;£.!

'-? j 33-5.6
23 2905.3
32 2^.93.1
25 1 1910.7
22 1745.1

66

45
23
20
27

.;" 2^ . 5

3713.6
£554.4
2377.9
2192.2

30 2502.3
30 | 245-?. 6
25

33

15

2217.4
2035.5
1970.5

34 2793.4
23 2033-3
24 197 '..7
21

•5
32

2^55.-

3409.0
3246.7

19 2374.0
26 2324.7
22 2101.3

51 i204.6
^S 3551. S
21 1^07.4
r (5

£ r

17 "C. 6
1611- 4

)
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(s) Region 56

Station
Ho.

289/102

253/174

55/202

."tart of
Record

1925

1917

1901

CURRENT DHOUGH?

Drought
Order

V

VI

II

Start

1-1964

1-1964

5-1964

3nd

8-1965

7-1965

5-1965

Duration
(months)

19

18

12

Drought
Index
Y x D

1807.9

1350.4

2936.3

5,'ORST PREVIOUS DHCUC-HT

Drought
Order

I
II
III
IV

I

II

III

IV

V

I
III
IV

V
L

Start

11-1929
2-1944
5-1951
5-1948

5-1931
7-1921
3-1925
3-1944
12-1950

2-1959
10-1950
8-1925
6-1907

2nd

11-1933
12-1947
2-1953
12-1949

11-1933
3-1925
10-1957
4-1946
10-1953

11-1963
2-1953
10-1927
2-1909

Duration
(months)

.'.S
46
20

19

30
44
26
25
34

57
25
25
20

Drought
Index
Y x D

33Q4.6
3162.9
2219.3
2-^07.7

3290,0
2955.1
2151.3
1973.1
1572.4

5090.4
2464.1
2163-3
1793.4

!7.S. ?he record? of sorr.o rainfall stations are known to be lass reliable tnan others, which will account for soaa of the apparent
sanomalias in dro >giit duration and iutbnsity within the various regions.
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AGRO-ECONOMIC REGIONS

AND

RAINFALL STATIONS

M7
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DROUGHT CONDITIONS IN

THE NORTHERN REGIONS OF

SOUTH AFRICA DURING 1364-5

-

ORANGE FREE STATE
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