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PREFACE

Under its Flood Studies Contract with the Water Research Commission
(WRC) , the Hydrologlcal Research'. Unlt (HRU) undertook to extend
its research into the arid areas of the sub-continent and with

this in view acquired the daily rainfall data for the thle

of SWA-Namibia. 'This material is being processed and analysed
with the object ultimately of improving the basis for estimating
flood response of arid regions to storm rainfall. An early

step in this pfocess is the analysis of point rainfall.

This report presents some of the results: first, an ischyetal

map and secondly a coaxial diagram from which, given the

mean annual precipitation (MAP) at a problem point, the

maximum depth of precipitation of given duration appropriate

to a given frequency of occurrence can be estimated. This
deﬁth—duration-frequency relationship is relevant to design

flood determinations for small catchments. For larger catchments
depth-area¥duration-freqﬁency relationships are needed for different
regions of the country and,to develop these,storms have to- .

be studied on an areal basis. This work is in hand and the

results will form the subject of a separate HRU report.

1l o the staff of the Weather Office,

The authors are gr
Windhoek, for patience and help during the abstraction of data
from their archives, and to the firm Chunnett, Myburgh & Partners,
Windhoek, for meticulous care in organising the punching '

of the data on computer cards, and checking and despatch of

these to the HRU.

Thanks are due to the Water Research Commission and the CSIR
for financial support of the project and for permission to

publish the results in the HRU report series.

b 2 ’
<;T, /Z(ak“Vé )
C Mldgley
Director, Hydrological Research Unlt August 1979



ANALYSIS OF SWA-—NAMIBIA RAINFALL DATA |

by B.F.C. Richardson and D.C. Midgley

1. INTRODUCTION

s,

In 1969 the Hydrological Research Unit published its

Design Flood Manual (Report no. 4/69). This contained the
results of the Unit's country~wide75torm studies which are

basic to design flood d@terminations. It was felt at the time,
however, that the ﬁanual.did not offer adeguate guidance for
design storm cetermination in arid areas. The updated,
metricated version of the Design Flood Manuél (Report no. 1/72)
unfortunately provided no furthér design information for the dry
regions. Although a reprint issue of Report no. 1/72, released
in Eebruary 1979, contained a revised depth—duration—ﬁrequency
diagram (taken from Repoit no. 2/78) which ihcorporateé results
from severai'étations in the arid zone, there rémainéd some
hesitance about extrapolation to the dry areas of southern Africa.
When, therefore, the opportunity arose for the Unit to acquire
all therdaily rainfall data for SWA-Namibia it was grasped in the
hope that analysis of this material would yield an improved basis

for arid zone design flood and storm determinations.

.

This report contains the results of analyses of records from
daily-read rainfall stations throughout SWA-Namibia, culminating
in the production of a mean annual isohyetal map, a depth—
duration-frequency diagram and several useful rainfall statistics

for this 824 000 km? territory.

2. THE DATA

Records from 572 daily-read rain gauges, in 175 secttons?,

were transferred to computer cards in the Weather Office,

Windhoek, by a firm of consulting engineers under direction
2/ from_the_,,,

* Sections are guarter-degree sduares numbered according to the
system adopted by the Weather Bureau, Pretoria; rainfall station
numbers comprise the section number and a suffix number based
on position among the 900 possible square minutes of arc
within each section.




from the Hydrological Research Unit (HRU).

Fig. 1* shows the distribution of the rainfall stations. Data
from the seven official autographic recording stations in
SWA-Namibia were employed in compiling the depth—du£;£10n~
frequency diagram of Report 2/78 referred to earlier. These,
plus two others outside the texrltory, were used to disaggregate

daily to short-duration rainfall .extremes.

Earliest records date from about 1890 and the closing date of
the data set assembled is 1976. 1In general, the records prior

to about 1910 were merely monthly totals. Most of the daily
rainfall data were recorded in tenths of a millimetre but,
partlcularly during the period January 1940 to December 1950, the
unit one-hundredth of an inch was employed. In some of the
records there was frequent switching of the units so that
‘confusion was inevitable. Of the 572 stations 314 had records

at times in both of these units.

An editing program was developed in the HRU to convert where
necessary all records to the one-tenth millimetre unit and

to point up errors, such as incorrect number of days in the
month, lack of agreement between monthly totals listed and sum

of the daily falls recorded for the month and various other

inconsistencies in the records.

Printouts of errors or inconsistencies were returned to
Windhoek for clarification where possible and there was thus
much to-ing and fro-ing of data sheets before the data set was
ready to be committed to magnetic tape. Copies of the final
tape were made availablé +o the Weather Bureau, Pretoria, and

to the authorities in Windhoek.

3. PROCESSING OF THE DATA

Rainfall in SWA-Namibia, as is the case in the Republic, is
strongly seasonal in character. Up to 80% of the>year's rain
normally falls during the summer months, October through March.
Accordingly, for these analyses, the hydrological year 1 October -

30 September has been adopted.
3/..Programs. .

* All Figures are contained in Appendix A.



'A program was developed for abstracting by computer, from the
taped record, the following for each station:
1. For each year of record the maximum daily total
2. The month of incidence of the maximum
3. The mean annual precipitatgby (MAP) based on the
available records: h
The'numberlof years of record
The number of years of recorded data
6. The predicted maximum 2-, 5-, 10-, 20~, 50- and 100~year one-day
rainfalls (based on log-Gumbel distribution). The log-
Gumbel plots with least—squéres fitted lines (these provide
visual checks of the adopted return periods). |
7. The mean of the natural logarithms of maximum daily
rainfall.
8. The standard deviation of the natural-logafithms of

maximum daily rainfalls.

The program also extracted the following for each section:
(a)‘maximum daily rainfall for the entire record |
(b) station, month and year of incidence of this maximum
{c) mean annual precipitation (MAP) weighted according to

length of record
(d) means and standard deviations of natural logarithms of

daily maxima, also weighted as in (c}.-
Description and detail of the program-are contained in Appendix B.

3.1 Criteria for acceptance of record

Breaks in the records, as always, present major difficulties,
as also do records of differing length. Nevertheless, it is
important to extract as much information as possible from the
available data without invalidating the results. "Accorxdingly,

the following criteria were adopted:

A) Missing data
(i) It seemed that in 75% of the records the maximum

one-day precipitation occurred between December
and March and therefore if the record was missing
for three or more of these months the whole year's

record was rejected.

4/  (ii) ...



(ii}) If one or two of the records Decemberuthiough—March,
as well as those of four or fewer of the othér months,
were missing, the record was accepted as though the
missing values were Zzero.

(iii) If one or two of the ;%cordsaDecember~through~March
as well as those of five or more other months were

missing the entire year's record was rejected.

B) Total for the month(MT1l) recorded but daily data missing

(i) Daily data missing for three or fewer months:
Max. daily rainfall (MDR) and monthly total (MI'2)
for the month in which the MDR occurred were computed
and assessed as follows:
(a) MDR > MT]. : MDR for the year computed normally
and MAP computed from monthly total
(b) MDR < MT1 < MT2 : MDR for the year computed
normally and MAP computed from monthly totals
{c}) MDR < MT1 > MT2 : MAP computed from monthly
totals but no MDR abstracted for that year.
(ii) Daily data missing for four or more months: MAP
computed from monthly totals but no MDR abstracted
for the Year.

3.2. Lengths of Records

Table 1 lists length-of-record statistics:

Table 1 Numbers of sections/stations according to record length

Records longer than Sectidns Stations
Numbexr % of total Number %2 of total
2 years 175 100 572 100
10 years : 169 97 548 - 96
20 years 146 83 362 63
30 years 115 66 198 35
40 years 66 38 96 17
5Q years 34 19 45 8




Clearly, from Table 1, if records as short as 10 years could

be accepted, the data set would be more than twice as large as
that containing only records longer than 30 years. Ang%her
problem in selec@ing the records to be employed in a particular
analysis is the choice of epoch?%;.e. records:covering the

same period. It was important tﬂérefore to establish thé

level of error likely to result from using as many as possible
of the records regardless of the differing lengths and periods

covered.

To this end, the means of the natural logs of'MDR were abstracte&
f:om the records of stations having records between lOland

30 years long and again for those having records longer than

30 years. These were plotted respectively against corresponding
MAPs in Figs. 2 and 3.

In order to provide a basis for comparing aata sets of differing
record length, equations were fitted to the plotted points thus:
For the 10-30 year record:

In MDR = 0,39 + 0,58 ln MAP  ...... . 1)
For the > 30 year record:

ln MDR = 0,25 + 0,60 1n MAP e . 2)

The statistics in Table 2 reflect the difference between short

and long records.

Table 2 Characteristics of short and long records
_ _ Mean MDR (mm)

MAP (mm) 10-30 yr > 30 yr 5 diff
100 21,2 20,4 4,2
200 31,7 30,8 2,6
300 40,0 39,3 1,8
400 47,3 46,8 1,2
500 53,8 53,5 0,7
600 59,9 59,6 0,4

Clearly the differences are not significant and it therefore
seemed appropriate to use all records longer than 10 yeaxrs to
compile the mean annual isohyetal map of SWA-Namibia. Fig. 4 1is

the result.



4. ANALYSIS OF DATA

4.1 General

The primary objective jg to provide a means of estimatigg the
maximum depth of precipitation of given duration anywhere in
SWA-Namibia and the maip Parametdys that have been abstracted
from the data to form tpe basis of such estimation are the
MAP, the MDR and the Standarq geyiation of the MDR (or the
logarithms_of these Parameters). 7phe first step therefore
was to examine whether any regional groupings of the inter-

relgtionships among thege Parameters could be traced.

4.2 Regionalization

Means\and standard deviations of the logg of MDR were accordingly
plotted against MAP on Figs. § ang 6'respectively section by
section throughout the territory and 1lapbel numbers were annotated
' against the plotted Pointsg, '

Equations were fitted to the as follows:

Scatter of points
For means:

u = —1'26 + 0,98 ln MAP (MAP < 86 m) LR R 3)
u = 0,93 + 0,49 ln MAP (MAP > 86 mm} -------- 4)
For standard deviationg.
-0
lo3 = O,50e '005 Map + 0,30 (MAP > 50 mm)... ..... 5)
: ’

As is ciear from Eig. G the Scatter of plotted standard deviations
of MDR in areas of MAP below 50 mm is too wide to be approximated
by a single-valued relationship_ Moreover, when the plgtted points
lying above the fitted Curves were distinguished on maps, Figs. 7
and 8, from those lying beloy the curves, no obviocus regional
groupings could be identified.

vValues in sections embracj_ng the coastal areas behave quite

anomalously and these aregg will be referred to again presently.

4.3 [Freguency distribution o¢ wor
7 ST

Programs were developed tq plot the Gumbel extreme value
distribution of MDR at ga)j Stations nxamination of these revealed

that the f£fit of this distribution was in most cases excellent.




As the cumulative dehsity function (¢.d.f.) of the Gumbel
distribution is a function of the mean and étandafd deviation
of the extreme values, and as these parameters have begﬁ
related in reasonable fashion to MAP, it follows that the
frequency or return period of g%@en MDR can be calculated
from the c.d.f. once the MAP is khown; given the locality

the MAP can be established from Fig. 4.

The Gumbel c.d.f. is given by:

£(x) = e 2T Cerree. (B)

For the case in point f(x) is the MDR

y = -1ln (-1n(l- %)
T = return period
—_“{-,6—-0'
s
= yc~ M

= standard deviation
mean _
= 0,57721 +...... (BEuler's constant)

~< = Q W
it

The means are calculated from equations 3 and 4.

Tt stands to reason that standard deviations will be more
sensitive to length of record than will the means and soO

before acéepting equation 5 for deriving standard deviation

a smooth curve was drawn through the averaged ordinates on

Fig. 6. As may be seen this "median™ curve lies above the

curve represented by equation 5, implying that the equation
under-estimates the standard deviation. The reason is that
extremely erratic variations in the very low rainfall areas tend
to swing the curve upwards at the low MAP tail and correspondingly
downwards at the high MAP tail. 1In an attempt to identify

an improved relationship, standard deviations for stations

with records longer than 30, 40 and 50 years respectively

were plotted separately against MAP on Fig. 9 and equations

were derived for the best-fit curves. The resulting eguations
in x (MAP) and y (std dev) were:
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-0,00435x

> 30-year: y = 0,47 e '+ 0,30 tereevenn )
> 40-year: y = 0,40 e_0'00397x+ 0,30 cersvesans 8)
> 50-year: y = 0,44 e_0’00366x+ 0,30 i u9f

Evidently the curve representinégghe > 30-year records

(eQuation 7) compares best with tﬂe "median" line. There are

198 stations for which data > 30-year records are available
covering the MAP range 15 to 683 mm, i.e. the full SWA~-Namibia
spectrum. On the strength of the foregoing analysis the > 30-year
records instead of the > lO-year records were used for standard

deviation determination.

Once the MAP of a place is known (from Fig. 4) the one-day
duration extreme rainfall of given probability or return period

can be calculated from equations 3,4,6 and 7.

To facilitate solution of the equations a co—axial diagram,

Fig. 10, has been prepared.

Table C1 in Appendix C contains values from solution of
equations 3,4,6 and 7, forming the basis for construction of the

coaxial diagram_andrTablé €2 lists MDR by sections with relevant

data for each station.

Table 3 reflects a numerical check on the validity of the computed

return periods.

Table 3 Validity check

Return period T Percentage of sections with:
MDR < computed T-year length of record
(years) value < T years

l —
10 5 3
20 20 _ 17
50 ' 74 81
100 ' 93 100




What Table 3 reflects is that if all the MDR values were

to be plotted in the first guadrant of Fig. 10 it would be
found that 1% would fall below the 5-year line, 5% below
the 10-year line, 20% below théz?p—year line, 74% below the
50-year line, and 93% below the §00~year line. Comparison
of these percentages with those of corresponding record
length in the final column of Table 3 indicates that the

calculated return periods are not inconsistent.

At 15 stations MDRs higher than the computez 100-year values
were recorded and these (comprising only 2,6% of all stations)
have been plotted on the coaxial diagram, Fig. 10, to provide
some guidance to the designer as to the position of the probable

maximum (PMP) envelope in SWA-Namibia.

4.4 Derivation of short duration extremes

Nine autographic recording rainfall stations located as
shown on Fig. 1 provided data from which relationships between
MDR and maximum rainfalls of shorter duration than one day

could be established. These data are listed in Table C.3.

The ratio, R, of the D-hour value of maximum rainfall for a
given return period to the one-day value (MDR) of the same
return period can be approximated by an eguation of the

following type:

R =DR_/(1 + 275) Sl P (10)

in which Ro’ B and n are constants.

With the conztants evaluated for SWA-Namibia, the equation

reads: 0,92
R =2,000/(1 + 2,88D) e eeeeserenes (11)

Table 4 lists values of the ratio R for discrete durations

D (hours). These were used to construct the radial lines in

the second guadrant of the co-axial diagram, Fig. 1O.
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Table 4 Relationship between duration and the ratio of the

D-hour to the one-day maxima of like recurrence
interval '
D (h) R
0,1 0,17
0,25 0,32
0,5 0,46
1 0,60
2 0,72
4 0,82
8 0,90
12 0,94
16 0,97
18 0,98
one day | 1,00

4.% The third gquadrant of the coaxial dlagram
When the MDRs of 2-, 5-,10-, 20-,50- and 100-year return

period for stations with records longer ‘than 50 years were
plotted in the third guadrant of the coaxial diagram against
correspdnding values derived from the mathematical model, it
was found that, except for the coastal strip, there was
reasonable agreement; only three stations had values exceeding

the model values by more than 30%.

4.6 The coastal strip

Mean annual precipitation along the west coast 1is everywhere
well below 50 mm and is so highly erratic that it is not
possible to derive even an approximate relationship between
MAP and the standard deviation of 1n MDR. As the c.d.f. of
extreme values is also a function of standard deviation it
follows that the return periods of MDRs can also not be

derivéd from the model.

Although values derived for some short duration stations along
the coast were found to agree well with those given by the
model, the long-record stations (e.g. in sections 413, 734 and

735) yvielded values very much higher than would be given by
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the coaxial diagram. For the time being therefore it has been

deemed wise to excise the coastal strip (see Fig. 4) from the

area of applicability of Fig. 10.

5. CONCLUSION L %

From an analysis of the available daily rainfall data an isohyetal
map of SWA-Namibia has been compiled (Fig. 4) as well as a
co-axial diagram {(Fig. 10} from which, given the mean annual
precipitation (MAP) at a problem point, it is possible to |
estimate, for given recurrence interval,-the maximun likely
precipitation in any period of duration between one tenth of an

hour and one day, for all of SWA-Namibia excluding the narrow

coastal strip.
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B.l1 PROGRAM DESCRIPTION

1. INTRODUCTION

SWAPGM reads records from 572 rain gauges-in 175 sections in-

SWA-Namibia from the magnetic tgpe SWADRN.

1.1 Tape SWADRN

The tape SWADRN, created at the HRU, incorporates the

edited and corrected data from the 572 rain gauges.

The tape is labelled, the labels corresponding to the 175

sections arranged in ascending order of magnitude.

With each of these labels, the stations are ranked according

to their suffix number in ascending numerical order. However,
the statioﬁ numbers are NOT labelled - thus the user has access
to‘any particular section (label) or set of sections but not

to a single station to the exclusion of all other stations within

a particular section "(label).

The full listing of the volume of contents of tape SWADRN giving
all section numbers and their corresponding labels appears in

paragraph 7.

2. DATA DESCRIPTION

The data statements, as transferred onto computer cards at the
Weather Office, Windhoek,and subseqguently onto the magnetic

tape SWADRN at the HRU, consist of 3 card types viz.

1) The header card
2) Rainfall record card(s)

3) The break-in-reccrd card.

These occur in the following general order for any station:
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First header card

Rainfall records for the period given
. on the firgt header card

Break-in-record card

second header card

Rainfall records for the period given
. on the second header card

etc. .

T, ast header card -

Rainfall records for the period given
on the last header card

-

First header card
for the next station in the section
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The header card

B3

The headér card carries 6 variables described in the

following table

VARTABLE

UNIT

JIMON

H

FORMAT DESCRIPTION
ISEC Integer 14 Y%The Section number according to
o : the guarter—-degree sgquare
adopted by the Weather Bureau,
Pretoria
IPOS Integer 14 The positioh of the station
among the 900 possible square
minutes of arc within ISEC
IYR_ Integér 15 Year of commencement of
T g data-recording
- IMON Integer I3 Month of commencement of
‘ data-recording
JJYR Integer 15 Last year of record prior to
data-recording having been
interrupted or having ceased
Integer - I5 Last month of record prior

to data-recording having been
interrupted or having ceased

2.2 Rainfall record cards

All rainfall data stored on the tape are in tenths of a

millimetre. The monthly/daily measurements appear on a single

record as follows:

VARIABLE UNIT FORMAT| COLUMN | DESCRIPTION = CARD
POSITION ' ' 'CONDITION

JYR Integer 12 1-2 Year of current Always
recoxrd

MON Integer I2 3-4 Month of current Always
record

JTOT Integer 16 5-10 Total rainfall Always
recorded during
MON

ND Integer I3 Day of MON

11-80C ,

NP Integer T4 amount of rainfall

measured on day

ND



B4

Due to the fact that SWA-Namibia is a sparse~rainfa11 region,'
the convention adopted was that only positive measurements, -
and thelr corresponding day numbers appear in the record
Furthermore, if no rainfall was - recorded throughout an entire

month, no record was created foﬁgthat month.

Note: (af Where no date is recorded, zeros need not be punched
although zeros do appear on the tape.
(b)Y If records prior to 1900 exist, the year allocations
are shown as negative values taking 1900 as year O.

A single card can contain a maximum of 10 daily records. In the

event that more than ten days of rainfall were recorded durlng
a particular month, a second record is created with columns 1 ~ 10
identical to the previous record, columns 11 - 80 then_containinq'

the further daily records for that month.

By repeating this procedure, a maximum of 4 records constitutes .

the complete rainfall record for a single month..

A further facility built into the data accounts for the case _~-§
where, for a number of days, rainfall records were not made '
although rainfall may or may not have occurred. The first
day of no record is indicated in the data by NP having a value
of -9. The subsequent day number in the record represents
the end of this period, and its associated daily total (i.e. NP

value) is in fact the amount of rainfall accumulated over thisg

period.

For example, a rainfall record reading

58 1 234 5 34 16 -9 19 200
implies that in January 1958, 23,4 mm of rain were recorded
of which 3,4 mm were measured on the 5th and 20 0 mm were
accumulated from the 16th to the 19th. All other days had

0,0 mm .rainfall.

Tt should be noted that these accumulated totals, when they
arise, are ignored in the calculation of the daily maxima but

are included in the MAP calculation.
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2.3 Break-in-record card

In format this card is identical to the header card. Here the
years/months indicate the period%during which no data-recording

was performed.

This card is immediately followed by a new header card.

Note: It is recommended that the-header and break-in-record
cards be checked by the user for, if they are incorrect, some
of the dimenéion restrictions in SWAPGM may be violated and/or
output‘from SWAPGM affected.

3. 0OUTPUT

3.1 Station resulis

SWAPGM abstracts the following for each station:

1) The maximum daily rainfall recorded during each

ﬁyarological year in the record.

2) The month of incidence of this maximum.
3) The mean annual precipitation (MaP) based on the available
records.

4) The number of years of record.
5) The number of years of actual recorded data.
6) The number of years of the record during which no data
was recorded.
7) The predicted maximum 2=, 5-,10-,20-,50- and 100-year one-day
. rainfalls (based on the Log—-Gumbel distribution) .

8) The mean and ‘standard deviation of the natural logarithms

of maximum daily rainfalls.

9) A plot, using Log-Gumbel axes, of the predicted and

observed maximum one-day rainfalls.

3.2 Section results
SWAPGM abstracts the following for each section:?

1) The number of stations in the section.
2) The maximum daily rainfall recorded within the section.

3) The station, year and month of incidence of this maximum.
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-4} The mean and standard deviation of the natural logarithms of
daily maxima weighted accordlng to length of record. .

5) The mean annual precipitation (MAP) also weighted as in (4)

4, CRITERIA FOR ACCEPTANCE OF DATA

SWAPGM analyses complete hydrological years (i.e. 1 October to
30 September) only. Since data recording may begin during

any of the 12 months, SWAPGM establishes the first acceptable
hydro. year of data by the criterion that if there are less
than 7 months of data on the first October encountered, these
data are rejected. Thelsame criterion is employed when the
end of the data set for the station is encountered. The
number of months of recorded data since the previous hydro
vear ended is calculated and the last few records are either
accepted or rejected. In both the foregoing instances, the

number of months of accepted record is adjusted accordingly.

As described previously it is necessafy to distinguish between
a header or "break" card and a rainfall record. In order to
achieve this, each data record subsequent to the first is read
twice. On the second reading the distingﬁishing feature, viz.
a blank in column 27 (a rainfall record never has a blank in

col. 27), .is sought.
Further criteria adopted'were'the following:

(a) No data recorded

(i) It seemed that in 75% of the records the max imum

one-day precipitation occurred between December
and March and therefore if the record was missing
for three or more of these months the whole year's:
record was rejected. .

(id) If one or two of the records December-through-March,
as well as four or fewer of the other months,
were missing, the record was accepted as though the
missing values were 2Zero. |

(iii) If one or two of the records December through- March
as well as those of five or more other months were

missing the entire year's record was rejected.
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Total for the month (JTOT) recorded but no daily data

(i) Daily data missing for three or fewer months:
Max. daily rainfall MAX (K) and monthly total MMTOT(N)
for the month in which the MDR occurred were computed
and assessed as follows: -
(a) M3X(K)> JTOT : MAX(K) for the year computed normally
and MAP computed from monthly total
(b) MAX({(K) < JTOT < MMTOT(N) = MAX (K) for the year computed
' normally and MAP computed from monthly totals
(¢) MAX(K) < JTOT > MMTOT (N) : MAP computed from monthly
‘totals but nO_MAX(K) abstracted for that year.

(ii) Daily dafa_missing for four or more months: MAP computed

from monthly totals but no MAX(K} abstracted for the year.

LIST OF INTERNAL VARIABLES USED IN SWAPGM

Units Real * 4: A - H, @ -7

Integer . I - N

VARIABLE : DESCRIPTION

AMESS The matrix contdining the alphameric characters
which constitute the messages printed in "station"
table of the output.

AMRP : " Mean annual precipitation for a station.
Indexed by NS

ANP Annual precipitation in mm for a station.
Indexed by N

B, BL Defined to be 4 blank spaces

DAYMAX ‘ The vector containing all the maximum daily
‘measurements for each hydrological year of
record for a station

IANP annual precipitation in tenths of a mm for a
station. Indexed by N

IAP Sum of monthly rainfall measurements in tenths

‘ of a mm

IAPTOT _ Sum of annual precipitation totals. Indexed by NS.

ICOND TCOND = 1 if IANP (N) = O or if a change. in
calendar years has occurred due to the fact
t+hat records were not created because they were
zero values.

IEND IEND = 1 indicates that the end of the data
set has been attained and that section results
must be calculated and printed.
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VARIABLE : DESCRIPTION
IFIRST The number of months in the first hydrological °
: ' yvear for- a station
IMON ' Month of commencement of data recording
IND : IND=1 indicates that the program is currently
analysing a break-in-record card
INDMY . INDM9 = -9 indicates that the next ralnfall

total in the record is an accumulated total
See paragraph 2. 2

IPOS The position of the station among the 900

possible square minutes of arc within ISEC i

ISEC The quarter-degree sguare numbered according ;
to the system adoptad by the Weather Bureau,
Pretorla

ISECMM Month of 1n01de;ce of ISECMX

ISECMX ‘ The maximum daily rainfall recorded in the

' ‘ _ section in tenths of mm.
ISECYR Year of incidence of ISECMX

ISKIP : Maintains a check on years of data omltted due
- : : " to data belng zero.

ISTMAX Maximum daily rainfall recorded for a statlon
: - Indexed by NS _ :
_ISTMOM - Month of incidence of ISTMAX
_ - Indexed by NS
ISTYOM : yYear of incidence of ISTMAX
Indexed by NS -
ISW - Switch to indicate the incidence of a new

hydrological year

ISW = O => processing continues for the same
hydrological year '

ISWw.= 1 => first record for the next
hydrological year has been read

ISW = 2 => print results for the previous
hydrological year and continue
processing data for the new
hydro. year until calendar year
changes when ISW reverts back to O.

IYR Year of commencement of data recording

JJIMON - Last month prior to data recording having
been interrupted or ceasing '

JJYR Last year prior to data recording having
been interrupted oxr ceasing
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VARIABLE DESCRIPTION

JYR Year of current data record. Indexed by K.

JTOT Total rainfall recorded during the month of
the current record. Indexed by K.

JYRHYD The 4 digit hydro year JYRHYD = NYR1*¥100 + NYR2
Indexed by N

K The number of records contained in a
hydrological year Xg 30

KKMON The months enumerated in the "Break" procedure

KKYR The years enumerated in the "Break" procedure

KMON Month of commencement of data interrupt

KPOS Same as IPOS

KSEC Same as 1ISEC

KYR Year of commencement of data interrupt

LASTYR Number of months in the last hydrological
year of data for a station

LL Message number. Indexed by N

LMON Last month of "Break" prior to data recording
recommencing.

LYR Last year of "Break" prior to data recording
recommending

MAX Maximum daily rainfall recorded per record.
Indexed by K.

MCOUNT Counts the number of months of missihg data
in a hydrological year

MM Month of incidence of MMAX. Indexed by N,'

MMAX Maximum daily rainfall in tenths of a mm
recorded per hydrological year. Indexed by N.

MMTOT The monthly total rainfall associated with MM.
Indexed by N.

MON Month of the current data record. Indexed by K.

N The hydrological year number in a station record.

ND The day of the month on which an amount NP
of rainfall was measured.

NEXT NEXT = 1 indicates that the first header card
for the next station in the section has been read.

NMDTM counts the number of months missing during the
period December-March for each hydrological year

NMMIS Counts the number of months of missing data

throughout a station record




'VARIABLE

B1O

DESCRIPTION

NMREC Counts the number of months of acceptable

' recorded data throughout a station record

NODAY Counts the number of months ina hydrological
year for which there 1s no daily data
available =

NP The amount of rainfall recorded on day ND

NSECST Station at which SECMAX was recorded

NS The station number in the section NS- . 25

NSTA Equivalent to IPOS5
Indexed by NS

NYR1 The last 2 digits of the first calendar year
comprising the hydrological year

NYR2Z The last 2 digits of the second calendar year

- comprising the hydrological year

PERIOD Return period = (N+1)} /RANK

RANK Rank as returned by the IMSL subroutine
NMRANK which ranksg from smallest to largest

RANKMX RANKMX (I) = - DAYMAX(I)
Used as input to the IMSL subroutine NMRANK

SDEVY Standard deviation of Y

SECAPT Total precipitation recorded in a section

SECMAP Mean annual precipitation for a section

SECMAX . Maximum daily rainfall recorded in the

- section in mm.

SECMLD The mean of the natural logarithms of daily
maxima weighted according to length of
record

SECREC The number of years of acceptable recorded
data in a section

SECSDV The standard deviation of the natural
logarithms of daily maxima we1ghted according
to length of record :

STMAX Maximum daily rainfall recorded for a station.
Indexed by NS.

STMIS Number of years of missing data for a station.
Indexed by NS

STREC Number of years of accepted data for a station.
Indexed by NS.

STYRS Total number of years in record for a station.
Indexed by NS.

TOT TOT(I) = ]_og:LO (TOTAL(I))
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VARIABLE DESCRIPTION
' _ TP
TOTAL TOTAL(L) = exp (-A -C 1n(in Tﬁji))
where A = 0,57721%C - YBARNL
C = 2,4494897*SDEVY /7

TP Return period TP (1) = 2

TP(2) = 5

TP(3) = 10

TP (4) = 20

TP (5) = 50

TP(6) = 100
TPL TPL(I) = -1n (-1In(1 - 1/TP(I)}))
XX X¥X{I) = - 1n {(-1n(1-1/PERIOD(I)))}
v,YY Y(I) = log,,(DAYMAX(I))

0
YY(I) N

YBARNL, YBARNL (NS) = % LY (1)

i=1
YNSBAR YNSBAR(NS) = = I Y(1)**2

i=1
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6. LIST OF INTERNAL VARIABLES USED IN SUBROUTINE "pLOT"

VARIABLE ' DESCRIPTION
DAILY Input vecto for the Y-axis (ie total
precipitation) '
- DELTAX Automatically calculated X-increment
DELTAY Automatically calculated Y-increment
IBLANK Defined to be 2 blank spaces
IDX ' IDX = 1 =>X-scale is automatically calculated
= 2 =>X-gcale is user supplied
IDY " IDY = 1 =>Y-scale is automatically calculated
= 2 =>Y-gcale is user supplied
INDEX * INDEX = 1 =>reset graph, plot points but do not
‘ print the graph
INDEX = 2 =>reset graph, plot peoints and print

graph

INDEX = 3 =>do not reset graph, plot points
: but do not print graph

INDEX = 4 =>do not reset graph, plot points
‘ and print the graph

IPOSIT ' Same as IPOS in the main program
ISECT Same as ISEC in the main program
MAP Matrix containing the points to be plotted.
and is of size 51 x 101
N The number of points to be plotted
NSYM ' The index of the plot symbol
' NSYM = 1 - '

= 2 T

= 3 ok

= 4 -

= 5 $

= 6 b4

PER . Input vector for the X-axis (ie return period)
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DIMENSION RESTRICTIONS

The following dimension restrictions have been imposed;

however the user may adjust the@e to suit his own purposes.

1)

3)

4)

6)

AMESS (5,14)

Only 5 messages of 14 fields each have been built into
the program. |

ND(I), NP(I),I = 1,10

A maximum of 10 daily measurements per record are allowed.

NS €25

The program can handle a maximum of 25 stations per section.

K €30

Each hydrological year may comprise a maximum of 30 records.

N £100

'Each station may contain a maximum of 10O hydrological years

of record.

The maximum consecutive break-in-record period permitted is-
500 months. ’
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TAPS VOLUME <TABLE QF CONIENTS» AS ON 79264

VOLUME SERIAL NUYEER= SWALRN
QWNEERID =

LASEL DSNAME CRDTE EXPDTE SYSTEM CODE RECFM BLESIZB LRECL DEN JOB STEP BLECNT EFE

ot SECT273 79186 GOCOQO IBM OS5/YS 370 FB 06408 00080 3 HRUCOPY s 000003 1

02 SECT308 Ja186 C0000 IBY QS/¥S 370 FB 06400 {0080 3 ERRUCOPY / 600001

03 SECTJL1 79186 00000 IBM OSfVS 370 FB 06400 J00B0 3 EBRUCOPY / 390001

04 SECTJ412 78186 00000 IBM O3/¥S 370 FB 06400 Q0080 3 HRUCOPY [/ 000318 7

a5 SECT3L3 79186 00000 18Y as/vs 370 FB 06400 O0O00B0O 13 HRUCOPY / aa0ao4 1

06 SECTI14 79186 GO0000 igw OsSfvs 370 - FB 06400 O0ODR0 3 BRUCOPY / 0Q00%2 4

07 SECT344 75186 00000 E3M 0S/VS 370 " FB 06400 O0COS0 . 3 HRUCOPY f 00g003 1

0B SECTI46 Y9186 00000 IgM as/vs 370 ©  FB 06400 OO008S0 3 HRUCOPY / 0a00ot

08 SECT347 791686 00000 1IB4M 0S/VS 370 FB 06400 00080 3 HRUCOPY / 0000485 2

10 SECTJ4 8 719186 00000 15M OSfVS 370 FB 05400 O0DO8C 3 HRUCGPY /[ Gaeoas 2

il SECI3+48 19186 QG000  ISN OS/FVS 370 FB . 06400 00080 3 HRUCOPY /[ aOogLo 4

12 SECT350 19i86 00000 IBH OS/FvsS 370 FB .06400 00030 3 HRUCOPY f 000011 4

13 SECT377 79186 00000 In¥ 0S/VS 370 ¥B 06400 00080 3 HRUCOPY / 000002

14 SECTA80 789186 00000 XIugM 0S/vs 370 FB 36400 QOGS0 3 HRUCOPY [/ 00002

is SECTIE1 49186 Q0000 134 0sS/vs 370 FB 06400 OCOBO 3 HRUCOPY 74 20060002

| X SECISB2 79186 00000 1IsM 0S/¥S 370 FB 06400 GB030 3 BRUCOPY [/ . LR foguli) .3

17 SECT3832 16146 00000 IBM OS/YS 370 Fa 06400 00080 3 HRUCOPY / 0oaoot

18 - 3ECTJI34 <9136 00000 1IBM OS/VS 370 FB 06400 00080 3 HEUCOPY / 000010 4

13 SECT385 79186 00000 I8M as5/vs 370 FB 06400 00080 3 HRUCOPY [ 002005 2

20 SECTAES 75186 00000 IBY Cs/¥Vs 370 B 06400 00080 3 HRUCQPY [/ 000003 1

2% SECT2132 79186 Q0000 IBM ASfVS 370 ¥B 06400 00080 3 BRUCOPY / 0006005 2

22 SECT415 49186 QOO00 IBM Os/Vs 370 FB 06400 00080 3 HRUCOPY / 000008 =}

23 SECT416 79186 GQ000 IBM O5/¥S 370 FH 36400 00080 3 HRUCOPY 7/ Q00008 3

24 SBECTa417 79186 00000 I8N 0Sfvs 370 FB 06400 00080 3 ERUCOPY / 009002

235 SECT41E 79186 00000 IdM OS/VS 370 FB 06400 QOGS0 3 HRUCOPY / aono0n7 b

26 SECT#18 73186 00000 XIBM QSSVS 370 FB 06400 00080 3 MHRUCOPY / 000012 4

27 SECT420 19187 00000 InM 0s5/vs 370 FR 06400 GOOS0 3 HRUCOPY [/ 0006Ns 3

28 SECT421 79187 00000 IBM QSSVE 370 ¥B 05400 00080 3 HRUCOPY [/ 000006 2

pr3s) SECT422 149187 00000 IBM OS/VS 70 EB 06400 Q00BO 3 HRUCOPY [ oono14 g

a0 SECT452 79187 60000 L4 OS/VS 370 PB 06400 00080 2 HRUCOPY / 300002

3t SECT4383 49187 00000 IBY OssYS 370 FB 06400 00080 3 HRUCOPY / 0000033 1

32 SECTa454 79187 00000 fau 0S/vs 370 . Fa 06400 00080 23 HRUCOPY f a000ne 1

33 SECT456 . 39180 00000 184 OsSfvs 370 B 06400 00080 3 HRUCOPY / 009010 4

34 SECT437 49150 0Q000 ¥IBY Q5/Vs 310 FB 36490 O000B0 3 HRUCOPY / o003 1

35 SEGT458 73190 00000 I8 OsS/vs 376 FB 06400 Q0080 3 HRUCOPY / 0000493 i

36 SECT453 79190 00000 1M ©S/¥s 370 FB 06400 00080 3 HRUCLPY [/ 000002

a7 SECT+48 19130 OQ0G00 IBdM OS/¥YS 370 FB 06400 00080 3 HRUCGPY / 000007 4

35 SECT420 9100 Q0000 IsN eS/vs 370 £B 06400 00080 3 HRUCOPY [ a00015 H

33 SECT491 13150 00000 IsN GS/¥S 370 FB 06400 00080 3 HRUCOPY / - 008010 4

40 SECT492 93180 00000 T2 0sfvs 370 FB 06400 O000BG 3 HRUCOPY [/ 0000038 H

41 SECT433 43130 GODOQ Tav Osfvs 270 - FRE . 26400 00089 3 HARUCOPY rs 000004 |

42 S5ECT354 78130 00000 IBM OS/VS 310 FB 06400 QD080 3 HRUCOPY § 000001

43 SECT-495 73130 00000 I34 os/vs 370 " FH 06400 00080 3 HRUCOPY / 9ON01NE i

14 SECTS526 99190 00C00 I8M OSSVS 370 EB 06400 00GS0 3 HRUCOPY / 000N03 j

45 SEGTS2T . 79130 00000  IBM as/vs 376 ¥3 06400 00680 3 HRUCOPY i 000010 H

46 SECTS528 19190 Q0008 YaM Os/v3 370 FB 0u400G O0C8D 3 HRUCOPY /[ 300002

47 SECT528 - . 78196 000040 I8M ©OS/vs 370 | FH 06400 00080 3 HBRUCOPY [/ 000015

48 SECTS30 _ 49130 QGO0  YTuM OS/VS 374 ED 96300 00080 23 HRUCOPY / 200007

49 S5ECTS31 29150 00000 Iud 0S/¥5 270 FB 05400 00080 3 HRUCOPY 7 o004

560 SECT5J32 78130 00000 IBM 0S/VsS 370 FB 6400 0QOSO 3 HRUCLFY /[ Q00004

a4 SECTS6H “431L80¢ HO000 IBN GSSVS 370 PR 06400 00080 3 HRUCQPY / onogos

32 SECTSH & 99130 00600 fuM OSSVS 370 FB 06400 QCO080 23 HRUCOPY f aonozd

53 SECTSe7? 79190 00000 Iad 0S/¥S 370 FB 06400 00080 3 HRUCOPY § 0oLl

B SECTH68 F91340 00000  I8M G3/vs 370 FB 05400 00080 3 HRUCOPY [/ nnoal4

55 SECTS6S 79190 00000 IBd QS/¥VS 370 FB 06400 00080 3 HRUGCUPY / 040002

513 SECTLT0 TH180 00000 XaM 0SFfvs 370 FB 06400 00080 3 HRUCQPY [/ poaGLE

57 SECTS5T1 79190 00000 13M Os/fvs 370 FB 06400 (0080 3 HRUCOPY / 200001

58 SECT&0H 74190 00000 IuM OS/Vs 3710 - FEB 06400 00080 3 HRUCOPY / 080008 :

53 SECIo09 49180 G000 IJIM OSF¥s 370 FRB 06400 0(QDOB0 3 HRUCOPY / 00902t :

64 ° SECI6LO 28190 DODOO IBY 05/¥s 370 FB 06400 Q0080 3 HRUCUPY / 000006

&L SECI&LY 739190 00000 134 0S/VS 370 FB 06400 D008BG 3 HRUCUPY / ooao10 . !

&2 SECTH6L2 29L80 000006 I3v osfvs 370 FB 06400 00030 3 HRUCOPY / 00noL8 E

&3 SECT6LA ' 719190 QOO0¢ T8N OSf¥S 370 F8 06400 O00GBO 3 HRUCOPY / 0nonoes ‘
- 64 SECTold 79100 2OORG  ISM oS/vs 370 FB 06400 00080 3 HAUVCOPY / Qo012 B

B3 SECTGLS 28120 QOG0O IuM O8f¥s 378 FB 46400 (00080 3 HRUCOPY / 000006 "

&6 SECTH4D 79190 0000 [3M 0S/VS 370 FB (35400 00080 3 BRUCOPY / 000001 o

&7 SECTeS1 25190 00000 IaM OSSVS 370 FB 36400 00080 3 HRUCOPY / 0pooGoa 3

&8 SECTS652 291980 000QCG0 T34 OSFYs 370 FB 96400 (0080 3 HRUCOPY / 000002 .

3] SECTE33 : 59190 (00000 134 GS/vs 370 FB 046400 Q008G 3  HRUCOPY / 000067 {

70 SECIoE4 29190 00000 I3 95/¥5 370 53] 06408 00089 3 HRUCOPY [ 003012 é

T SECI&DS 48190 00000 I8M OS/VS 370 FRBR 06400 00080 3 HRUCOPY / 000014 *

T3 SECT&ab 221490 40000 IBM QS/vs 370 FR 06400 00080 3 HRUCUPY / 008014 f

3 SECTEST : 49180 Q0000 I8 Oos/vs 370 FB 06400 00080 3 HRUCOPY / 0000L2 A

4 SECT6SA4 79150 00000 IBM OSf¥VS 370 FB 06400 00080 J HRUCUPY Fa 000001 o

75 SECT6HE 49199 G000 IaH O3/¥S 370 FB 06400 00080 3 HRUGOPY / 000003 5

16 SECT636 791890 00000 IBM ©S/¥S 370 FB 06400 00080 23 HRUCOPY / 000014 1

37 SECL&RT 33190 00000 IBx QS/VS 370 EB 06400 00080 3 HRUCOPY / apogotd

18 SECI698 791380 Q0000 IaN O5/¥s 370 FB 06400 00080 3 HRUCOPY ¢ 00naLo

13 SECT6YS 29190 00000 I3M OS/¥S 370 FB 06408 000630 3 BRUCOPY f 000019

B0 SECETO0 791488 00R00  TaY 09S/¥S 370 EB 6400 00080 3 HRUCOPY Jf 0eoaos

g3 SECTTO1 9190 Q0000  IaM OSF¥Ys 370 FB 06400 00080 2 HRUCOPY £ 00no03

22 SECLTA4 70190 080000 13 GSFYS 370 FB 66400 00GB0 3 HRUCOPY / 000906

#£3 o w3 7g190 G0004¢ fadM Q3/VS 378 ER 06400 ©Q0DRO 3 HRUCOPY / 080004
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SECI746
SECT?737
SECT738
SECT738
SECY740
SECET41
SECT742
SECTI743
SECTT 48
SECTT45
SECTTS0
SECTTHL
S5ECTI782
SECT743
SECLTH4
SECT785
SECT7486
SECT787
SECTTuS
SECT822
SECTB2ZS
SECTB26
SECE827
SECF8218
SECT829
SECT®E30
SECI8J31
SECTE32
SECL343
S5ECTEL B
SECTE6S
SECT870

| SECTHETE

S5ECTa72
SECTBTI
SECTRT4
SECT315
SECTHEV &
SECTY413
SECIULS
SECTILE
SECTIZLT7
SECTI18
SECTILS
SECIJ58
SECT459
SECT360
SECT961
SECTS62
SECIY63
SECE364
LECTIO02
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JOB_CONTROL STATEMENTS USED TO RUN SWAPGM FOR 3 SECTIONS

The computer-compiled version of SWAPGM is stored on the data

set ACM.HRUQIZ.LOAD under the name SWAMAP.

%,

The following JCL is used to run SWAPGM for sections 312,740

“and 1252,

//RAMSWA JOB 12,CLASS=B

/*JOBPARM R=43,LINES=99999

/*SETUP TAPE= (SWADRN ,NO-RING,SL)

//SWACOPY PROC SECT=STUFF,LABEL=999

// EXEC PGM=SWAMAP,TIME=3

//STEPLIB DD DSN=ACM.HRU@12.LOAD,DISP=SHR,UNIT=SYSDA
//FT@1F@@l DD DSN=&SECT,LABEL=(&LABEL,SL} ,UNIT=TAPE,
// DISP=OLD,DCB=(RECFM=FB,LRECL=80,BLKSIZE=6400) ,

// VOL={(,RETAIN, ,SER=SWADRN) :
//FT@6FFPL DD SYSOUT=A

//END PEND

// EXEC SWACOPY,SECT=SECT312,LABEL=4

// EXEC SWACOPY,SECT=SECT740,LABEL=88

// EXEC SWACOPY,SECT=SECT1252,LABEL=173

/7
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START OF PROGRAM

Data set,l label
o SWADRN

Read first "header"

i ¥
(—

Initialise internal
variables

O —

Calculate number of
months in .record

Read first data card

Find max. rainfall

l . |in this recocord

Read next data
record ’

hydro year
criterion

"Break"
"Header”
card?

QT

Reduce NMREC
accordingly
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met 3

MCOIMNNT
KM DTM
criteri
met?

Yes

NO

First™ Reduce
‘nyaro year No Lo IR
criteric:,. . accordingly

Calculate
daily maxinum
for hydro year

Hecords
with 4
no daily
rainfal

NG

ar

Calculate
monthly
maximum

Compare monthly
total as per
3.1 (B)

Establish —
mesgsage

Write line
of "station”
table

~ end -
of station™
WJecord?

No

Reinitialise
apprupriate
internal
varlables

ir™

Reinitialise
appropriate
incernzal
variables

Reirnitialise
ippropriate
internal
lvariables

ead next

"rezder” card
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@"BHE}'\K' OR "HEADER" CARD

last . Reduce
hydro year byl
’ criterio NMREC

Calculate no. of
missing months

Enumerate missing
months into
vear/menth pairs

Y

Fxamine a missing
yr/month pair

Read next
*header" card

(::) Station synopsis, Plot of station results and section synopsis

Calculate and write
station synopsis

Fit Gumbel
distributicen to log
transformed data

write data and
draw plot

Reinitialize “header"
card variables -

aleulate and write
vection synapstg
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PROGRAM LISTING

sy
ul

T T T L -
Pt LT T L L3
%% SWAPCM  ¥¥
EERFEREEERE TS
FEORFAREIFEELER

INPUT DATA
kR EE KAOR

HEADER CTARD

I1SEC SECTION NUNBER

Iras PCSETION WITHIN ISEC

1YR YLAE OF COMMENCENENTY OF DATA RECORD
LMUN MGNTH GF CCUMENCENENT OF DATA RECORD
JAYR 1.AST YEAR PRICR TU A nATA INTERRYUPT
JJMON LAST MONIH PRIOR TO A DATA THTERRUPT

JYR YEAR OF CURRENT RECORD

WON MONTH OF CURRENT RECORD

JTOT TOTAL RAINFALL RECORDED DUREING MON

ND DAY OF XNCN

NP AMOUNT OF RAINFALL MEASURED OR DAY ND

BREAK—IN~KECORD CARD

THES IS YDENTICAL IN FORMAT TO THE HEADER CARD . ;

PYZIIII IR L0 L0 **#‘B#ﬁtﬂit**#**##** skEhEbERERTRERTRE R HhESER ek kxR dERE

acaano0oOoOnO6O00 saocohanaban0nONoROaGO noaoboan0an

DIMENSICN JYR(JOn,HuN(gU:.JTor:Jnn,ﬂa(ko!.NPilot;

L MHAK(100|.MM(lOUs,JYRuYD(IGOI,IAPTOT(ZSD.

* -STREC(25I,STHISI25I,STYRS(ZSD.AMESS(5,14l
DINMENSION NSTA(25:,AMAP125-,ler\x(2at,lsruuu(25|.Ierou(ZSn
DIMENSTION MAXIJO!,lAHP(looa,ﬁxYﬁiSDGI.KKMUN(SGUi,LL(lOOD.

« WRTOEL 10

DIENENSTON DAYHAX(IUHI.ANP(lUG!.SFMAX(zsl,Y(lOOl,TOThhiéi.TPiﬁi

DINENSTON RAnyxtlnn-.Phhtuo(lﬂul,[u[100!,R(100t.xiiluoa.fxthOl

DIMENSICN YHTtéa,RANKlIOnl.rPL(Gl .

DI MENSIGN YHARNL(ZSI.YNHHAR(ZSl,SUBVY(2SI

DATA XLAN F4HFREC/, TLAB /A HRAINS

DATA AMESS /

4HNO Ly 4HNU D,4HNO Dy $HCOLe ¢ $HC ALy
AUATA 5 ANATA ¢ABATA 42 1S, 34H2 TS5y
AWAVA 1, 4HFOUR ¢ HIFOR ¢ 4H MAX 44 MAXy
4HLABL, ANY O, IH> 1 W, $He MON, £ MOV
AHE FO,dH NOR,450NTH,4HTHLY,4HIHLI,
3HR FQg4aHik MO,4U5 DN, -HH TUT .3 TOTs
SHUK Gy JRNTHG 48 YR 5 dHAL A, THAL Ay
JUR MG, 40 BET,aus 17,483 NG, 4HE S0y
44 RE M, SHY DI ,A42 DE,3H Dal, AN M,
AHONTH, IO & 400 — »4dLY D,48X.
4115 —e AHMAR= , 43 LAR—y FHATA , 2ilDALL,
AHYEA 7, dHYLAR s U TEAR, NFOR +IHIES
AH LGN, -4H L1CN, 3 1GH, A4 Mg $HA IS5,
4HOR£D.4“0?50,4HORHD,4"NTHS,4HIN3 /
INTEGER B/!' LRI A LIF

9»*&!*“%5*&&‘!

READ FIRST HEADEE CARD

oonOn

NS =0
REAC(I,HlIISEC,IPOS,IYR.INON,JJYR,JJHON
RN FORMAT(.2T 1,20 IS5, 1318

r



dqoocan

aoan

30

xOo Q0G0

21

ahan
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INITIALISATION Ck INTERNAL VARIASLES

NS = N5 +

™
%
Z
=]
|
Hhiroeoeeocoos

- z
- x
3 x
o m
z 9]
L {1 |
[~ = - R = = N R O

r
I
L)
-
-

H

NSTA( NS 1=1POS
. AF (IMON.GE.I0) 1S®=2

WRITE PAGE HEADINGS POR STATION TABLE

WRITE{ 6,30 H SEC ,IPOS

FORMAT( " 1% T35 16(* 2% 1/TI,* #4, T3, SECTION ", 14,T18, %+,
T2  HYDRO#* 3 T3, "NAXCDATLYY ,T42," MONFH OF",TS4,
. ANKUAL® /T3, " 2% , TS5, *STATION %, [4,T18,"%*,T23,
PYEART,TOL,*RAINFALL " ,T42, 'OCCURRENCE! ,T54,
"PRECIPTITATION®, TRU, *RENARKS* /T 3, LAl *** 1,T23,5( "=,
TJ[,HI'='I.T42.10('='D.TSJ.IJ('='I.TBO,T('="/l

NKHEC = NMREC + 12%{ JUYR—LYR IFJINMON-INON®]

#* R o8N

READ FIRST DATA CARD

K = K¥1

READC Ly 21 yERD=100 0 JYR(K 5o MONUK Sy JTOT{ K1, {NOL L3, NPL T 1,1=1,101

* RSEC, KPOS,KYR, KMON ¢ LYR, LMOGN, B
PORMATC 202,Y6, 100I3, 04 8, T1 4,214, 20 15,039,2X,A1"
IF (JYR{K 1aGT+800) JYR(KI=JYR({ K 1-100

CHECK FGCR "HREAK™ OR “HEADERM® CARD

IF {(B.EQ.BL¥ GO TO 36
IF (K:NE. 19" GO T0 13
EAP = JTOT(K }

FIND THE MAXIMUM RAINFALL IN THIS RECORD %
COUNT THE NUMBEFR OF MONTHS WITH NO DAILY DATA

BMAX(K?1 = 0O

DO 55«T1=1,10 -

IF (INDMU.EQ.(~-931 GO TQ 58

EF (NPLET 1aGTaMAX( K1) MAXCK 0=NP(LEI
ENONY = NPL{1I)

CONTINUE

IF {HAX(K 1.EQ.0 1 NODAY=NODAYHL
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C
c READ NEXT DATA CARD
c Bk 1
c
9 K = Kktt
14 READ( 1,21 ,END=I00 WJYR(K V) ,NONL K1, JTOT{ K0, {NDC L}, NP{ £ 1,151,109,
*  KSEC, KPOS KYRyKMONs LYR LNCQU B
LF (JYR(K 1.GT.H0 ¢ JYR(K 3=JYR({( K -100
< o
C
[
o]
13 [F (B.EQ.UL) GO 10 36
IF (159 .GT.1t* GC IO 11
o]
[+] CHECK FCR NE¥ HYDRCLOGICAL YEAR
C e e e e L
C
IEF {CMON(K 1oGT« 8 1.0R.ISYRIK 1aGTJYRIX—-1¥1 e ISY = |
1¥ (IS ,.EC.1) GC TC 40
| Y ISKLP = JYR(X—11+}
IF {ISKIP.CT.RO1MSKIP=ISKIP~-100
IF (JYR{K1.EQeISKIP - AND. MON(X ). LT. 101 GO 10 60
IF (JYRUKI.EQ.JYE{X—L vy GO TO 62
FCOND = f
GO TO 40
S Isw = N
62 IF {NONTK I—HON{ E=1¢1 15,52, 15
13 IAP = [APHITOTI X
GOo TO 32
C
[ WxITING PHOCEDURE FOR STATION TABLE
[ BRI R RAE R XS EREE AR T E ARk E T F AR R Uk
C
40 H = N*1
T5%=2 .
1¥ [ N.NE.11 GO TO 4!
C
[
<
(o
IFIRST=(JYR(E=1 1-TYR+1000 1% 12-I%INE LD
MHTUTIN 1=0
IF (EFEUSTLGE.7 1 GO TO 41
NMREC=NMRFC-IFIRST
LANP(N =0
DAYNAX( N1=0.01
LL{N =14
NOOFHL=NOOFRL*1
GO 10 18
41 IANP{NI = IAP
IF {(IANP(NI.EQ.Q3 [COND=1
MMTQIIN =0
KE = K-1
C .
C CHECK "MCOUNTY, PHNeDTM" CHRITERIL % BESTASLISH APPROPRIATE WESSAGES
< D CmmCDEE ot rEEESSS S IS IS S SNSRI AN IS SES SIS SRS S RRN SIS S S oSS E TSRS
c .
IF (NMDTIM.FO.0 «AKD. NCOUKT..GT.41 CO TQ 30
IF { N%DTH.Cha3) GU TGO 891
LE [(({NUDTNaFQ.1 1.OR-(NNDTHEQa2 5 1. AN G HCOUNT.GTe 4 01G0 10 52
G TO 34600
G LL(N =1
RS TANP(H I ZBE
MMAX{N=BL
NW{ N1+ =B
;o Ta 740
91 LL{N=2
GO TG 95
92 LL{ N =]
G Tg 95

3000 IF (NODAY.LT.41 GU TO 3001
D0 27 1L=1,K%
27 MAX(IL?Y = JTOT(iL}
LL{N31=1 '~ ’
AGul MAAKENY = O
iy =0 L=1, XK
P (MAXLL b LieHMNAXC NS GC TO 30

MAANINT = MAX(L?
Mo MY = HONCL
MMTGILR L = JTOTULY

U CONTINKUE
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T00

701
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72
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FOR 1,2 OR 3 NO EAILY DATA, COMPARE MONTHLY TOTAL YITR
Le? MMAN(NG IuEs THE NAX DAILY FOUND
2+ ¢ THE NONTHLY TOTAL FOR THE NONTH OF NNAX{ N

DO 2B Li=1,kK

IF {MAXILT I.GT.01 GO T 238
LF (JTOTE LIV LELNNAX( NIt GO TO 23 L
TF ({JTUTCLI 1aGTHMMAX{N 110 AND o { JTOTILI 1. G« NNTOT(K F03 GO TO 29
BF ({JTUT(LE .GT-NNAX{ NIV ANDS{ JTOT( LTI 1. LEL.NNTOTIN + 92 GO TQ 23
MHAX{NS = JTOT( LI

HM{N} = MON(LI

LL(NY = 5

CONTINUE

IF {JYRCLVALT00 FJYR( L ¥=JYR(L #E 10D

IF (JYRCKK WLTOWJYRI KK V=JYR{ KK 1+ 100

IF {[COND.EQ.LIY GO TO 701

YF CIYROLWLEGeIYRCKK vy JYR(LY = JYR(XXI~1

IF (Xx.%F.l1 GO 10 713

NYRY1 = JYR(1L)

NYR2 = NYRI+}

P (IANP(N1.NE.Q1 GO TO 714

MM( N I=BL

LL(N =7

GO 10 714

NYRL = JYR(Ls

NYR2 = JYR(CKK

TF {NYR1.ET.00V NYRI=NYR1%100

IF (NYR2.LT.OINYRZ=NYR2+100

JYRHYDINY = KYR1I%100Q + NYR2

IF (MMNAXINIILFQ.HBL) GO TO 716

OAYSAXI NI=NMAX( N 3%20.1

TANFUNG STANPL{ Ni%(a1l

GO TO 715

DAY NAXE N'=0.01

1F (LL{N)JI.RE.OF GO TO T1

WRITE(G, JIINYRL 4 NYRZ, DAYMAXUN 0y NM{ N8, ANP{ N 3

FORMATE 123412,/ 12, T, F5.1 , 146,12, T56,FT10

GO IO 18

NOOFHL=KOOFHL*+L

IF (LLI{NI1.EQ.Tv GO TO 777

IF (LLINVY.CE.43 GO TOo 72

WRITE(G,J5 INYRL NYR, NMAX(N 1, MN{N ¥, TANP( N,
* (ANESS(LLONY , J1,0=1, L4

FORKATO T234 024" /"3 T2, T33,41,3,T46, A1, TS6,AL, TT72,14A4 1

GO 70 1 H .

WRITE(S 34 INYR1 ,NYR2Z, DAYUAXIN 1, ¢4 {N Y, ANP{ N ¥,

& (ANESS{LL{N Y, J3,F=1, 141

FORNATUT2Z, 024" /) 12, T33,F3e1,T46,012,T56,P 7.1, T72, 14A41
GO 10 1n

WRETE(G I INYRINYRZ, DAYMANIN #, YH{N § ,ANP{ N »

FORNATC U2, 12, /%412, TA3,F51,Ti46 AL, T36,F7.+19

CHEUCK FOR END OF STATION RECORD CONBITION &
REINITTALISE ATFROPRIATYE INTERNAL YARIABLES

IF {(KEXT 19,19,37

LL{N*1)Y = O

INDMS = 1

IF (Khae EQa1T VIYR( T 4=JYRE 1 041
ISKIP=JYR(K~11+1

IL¥ {KXKeHEQel ANDa. ICONDLEQ.1IISKIP=ISKIP~1
IF (IND.FG.1t1 GO TO 702

IF (JYPIK~L1aGTEQ WYROE—L 1=JYR(K~1 s=100
Y¥ {LECN'WEQ.10 G2 TO 440

IF (ISKIP.GCT.8) 1ISKIP=ISKIP-100

IF (MON{R1.LT.10 LSw=0

JYRULI Y = JYRE(K

NOK( 13 = NON(X?}

JTOTCLI= JTOT{ K Y

ICORD =.0
NOCAY = O
N4DTH = @
KCOUNT = {
K o= 1

GO TOo 53



T02
533

116

N AfADLOOn0

wonno

[sXeRe Nl

6l

600

anaon

502

S0l

504 -

503

B24

IF (I-NMr 1464553,553

JYR{ LY = KKYH{NNT
MONT{ 1Y = XKRONCHUY®
Jror{iy = 0

waxtie = 0

tap = 0

NuDTN = 0

¥ ((HUN(&I.EQ.12!.OR.(HCN(li.RO.lI-GR.
* (MON(lI.PQ.ZS-Ck.(MON(l!-EO-Ji' NMDTIAN = |
HCOURT = 1 .

K =1

GO TO %55

Jir{Lr = XRKYR(ID)
NN L) = KXNOR{ 1
MAX(LY = -1
Jroriir= -1

£ =1

Tap = 0
MCOUNT = 0
KHDTH = 0

tF (MON{1 LT 100 [S¥=0
Go Ta 500

W EFAKT Gh WHEALER™ CARD PROCEDURE
*t#v*Btk#tﬁt##t##**##k**t*##*%#***

IF (XPUS.EC.IPOS ) Ga To 39

CHECK LAST HYDRC., YEAR CEITERICN

1JYR=JJYR-1300

LASTYR = (IJYR-JYR(CE Vv * 124 FTHON-D
IF (LASTYR.LY.71 GO TO 24

NEXT = 1

GG 10 40

NMREC = NNREC-IAES(LASTYR)

¢ TO 37

THE FOLLOWING DEALS wWITH THE "ﬁREAK—}N—RECORD" CARD

NM = 12*(LYR—KY§|+LMON—KNON*1
NaMMIS = NMMIS + NM

ENUNERATE MISSTNG YEARS % HONTHS

DO 45 (=1 ,NM
KEY®{ly = KYR-1900

KENONCE = KMON+I-1
IE (KRNONCI 3.GT =12 GO TO 61
co TG 45

KYR = KYRYL

KLNON = KMON-12

GO Ta 54

CONTINUE

K=k—1

1=0

T=[+1

E=K+1

JYRIKI=SKKYRILY

MONE K 1= KKNONL T

MAX{ X I=-1

JToT(K1=—1

IE ( LSW.EQe2 «AND. KKYR([I.HQ.JYR(K—lII co TO 500
IF (ISW.1Ge2 «ANLC. KKYR(lt.GT-JYR(K-IIB o Ta 501

CHECK FCR NLY¥ HYLROLOGICAL YEAR

IF (T5W.F0.0 «AND. EEYR(I1.EQaJYR(K—-11#
& JANEC. EXNMON{F1.GT.U) GO TO 502

1F (ISW.FEQal «AKD. ERYR(L V. GTJYR(K-1 2 GO TO 502
g To 500

isw =1
IKD = 1
Go 70 440
154 = 0

1 ({ KKHONCE WLWEGL121.0RE K& KO N{ T, 19.0R,
*- (KKHUN[I!.hO-ZI-OR.{XAHON(IC.EQ-J!D NHDTM = NMDTH*1
HCOUNT = NCOUNT 1
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GaOnan

IF { I-NN?® 600,555,555

gnoan

READ(I,S[FISEC,lPOS.IYR.IHON,JJYR,JJMON
IND = 0
GO 10 5

YRITE STATIUON SYXNOPSIS
ok AR o AR Akl ok kAR

woann

7 ISTNAX{ NS = O
DO o6 J=1,N
IF { MMAX{J 1. EQoBL .OR. MM J1.EQsBL +OR. LL{J}}.GT-0r GO TO &6
LF {NMAX({J t. LE+ ISTNAX( RS #} GO TO 65
ISTHAXONS 1§ = MNAX(J?
ISTMONENS 1 = MM{ J)
ISTYOMI NS = JYRHYD(J
so CUNT INUE
STHAX{NS?) = ISTHNAX(NS 1*G.1
I1ST = ISTYOW(NS /100
LAST = [tST+1
TAPTOT(NS ¢t = 0
DU T& JJI=1,N
IF (LANP(JIIN.EQ.HLY GO TG 76
T1APTOTE NSy = TAPTIQT{NS?Y ¥+ TANP(JJS ¥
Th CONTINUE
AMAP{NS 1 = { 1.2%TAPTOTE{ NS 1/{ NNREC*L 4 ¢
STRECENS Y = NMRECE®1./12.
STHNES(NSY = NMMIS*1./12.
STYRS{NS) = STREC{NS) # STHISINS?

CONPRESS DAYNAX

aoan
1
{
:
|
i
|
t
:
t
§
3

-t

23

IF (E.GT«NI1 GO TQ 127
IF (LLU F1.Nke0 .GR. ANP({I).EQ. Q.01 GO TO 120
DAYNMAXE JI=DAYNAX(I?
Go 1o 125
127 N=N-NOGFDBL
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FIT A CUNDEL DISTRIBUTION TO THE LOG~TRANSFORNED DATA

Ho0a6

DO 200 1JP=1,N
YCIdP 1 = ALOG{DAYNAX({ IJP)}

200 CONTINUE

SUML = Q.

SUNZ = 0.

DO 201 IEL=1,N

SUNL = SuNML + Y(IL»

203 SUMY = SUM2 +(Y{IL1#»220¢
YHAKNLUNS | = SUMLAN
YNSHBARLNS 1 = SUN2/N
SDLVYINS? = SORT{ YNSBARINS® —~ (YHARNLINSI k&2
C = (2.4494847ESEEVY( NS 11/3.1315926534
A = (0.,57721%C1r — YBARNLINS ¥}

DO 205 KLu=1,6 - ;
IF (KLM.EQ.13 TP(XKLNI=2, ) g
TF {KLN.EC.2* TP(KLN =5, B
YE (KLM.EGa30 TPUKLNI=10. ’ b
IF { KLMSEC+4 v TF(KEN =20, '

IF (KLM.EGe5) TP(KLN1=50.

IF (KLM.EC.63 TP{KLA1=100.

YK = TP{KLMI/{TP(KLNI-1 .}

¥L = ALOG(YK

YP = ALCG(YL?Y

XP = ~A-(C2YP)

205 TOTAL(KLN ) = EXP(XPY

WRITE(6,7T8 VISEC, IPOS, STYRS( NS+, STREC( NS V1,STNIS( NS,

STNAX(NS i, ISTMOMINS 3, T IST, LAST, AMAP(NS ) To-

7 FORMATO "19///// 24,300 =" 1/T24,%] ", T26,*SYNCPS15 FOR STATION *,

14.14,163.'5-z124,']-.Tzu.30<-:--.rﬁa.-i'/rz4.']'.roa.-l'/

T24,%] *,T26, ’

*TOTAL NO. OF YEAKRS IN RECORD = ',FS.1,T63,°[1/r24,%|",

T26,"NDoOF YLARS OF RECURDED DATA = ',F3e 1,163,/

T24,% 1, T26, ' K0.0F YEARS OF $ISSING DATA = ',FS5.1,

Tﬁd,'|-frz4.'|',rﬁs,-i!/Tl4,‘|'.rbq.']'/T24,'|-.125,

TMAX. DAILY KAINFALL OF*, FGal,T63,%| 1/ T24,*|",T26,

'QCCURRED DURING HONTIH %, 16,763, [*/T24,7%| "4 T26,

'OF HYDROLOGICAL YEAR V12, K2,T0D, | V/T24, 0|0, T63, | Y/

T24,% 1%, T26, "Maaab'. = '.FS-l.be,'!'/r24.'|'.TbJ.'l'I

WRITE (b 1000 10 TUTALICXLN 1y KLN=1, 63, YBARNLL N5, SDEVY({ NS #,4,C

100 FORNATCTI2:4,% 1%, 380 "=* 3, T6d, * ',

JT24, %1%, T63, %1 '/T239%i',T26,"DURATION = 1 DAY',T6J,

PN T23,% 1% TE3, [/ T24,%! ", T26," RETURN PERIOD®, T51, " TCTAL{NM ¥,

TO3 P [V AT24, %) 1, F26, 130 1, T31,2(*="3,T63,"1*/T24,"|",763,

PV T3, 0, T26," 2 YEARS' ,T32,F53«1,T63,7[%/T23,"]",T26,

P 5 YLHARSY . TO2 k51,063, 0/T24,%) %, T2b,' 1IN YEAKS",T352,

Foele 153,00/ T24,90 9,736, % 20 FHEARSY, TH2,Fi.0eTal ' 17124,

TIVLFI6, Y BG OYEARS',TH2,F 3. 1, Thdy ' | V/T24,%) %, T26,7100 YEARS',

T2, F Sl Ted, " /T24, " 1, Tod, ] "/ T24,° 1" T26, ' LOG-CUNBEL!,

Tdl,* MEAN =%, 157.3,T63, " #7024, % ] *,T26, 10 V=0 1, T4,

CNTD.DEY =, FT73,T6ld, "1/ T24, 10,163, v /T2, " {4,141, o

YHITH & =V, ETe3.T60, 1! 0/ T24, 1 14T4T,9C =" ,F71.3,163,%] */124, b

S8 TEI Y ST 24,00( =1

*

LR B B B AR BN B BN

B M OB R OH OB oo oM oB % EH
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DO 85 IIJ=1,N

RANBNX{ [IJ=—DATNAX{ 11T

CALL NNHANK( RANEMX; Ny U=0001,IR,y Ry RANK, S, T)
WRITE(6,11130 N

FOKMAT( *1*,T11, "THE NO. OF “MAX. DAILY" VALUES*'/

% TI1,? INCLUBED IN THE LOG-GUNBEL FIT:Z N =%,13//%
VRITE(6,1112
FORMAT( TI7,"MAX «DAILY?,T28, "RETURN PERIOD®, T45,'FREQ: XX =7,
* T6Z," RAIN: YY =*t/T11,*RANKT,T17,"RAINFALLY,T28,

% UFS{N+1 )/RANK"4T43, "~LN( ~LN({ £~1/T 137 [T 60, ' LOG10( NAX. DAILY 3%/
* OTHL,4{"=' 4, TE7,909=9 1, T28, 13 "=71,T43, 150 *=" 1, T60,16(*=? 3/}
DO 86 JIT=14N
PERIOD{JJITY = (La#(Nt1 10 /RANK( ST #

KX{JJE) = —ALOG(-ALOG( le—( 1+/PERIODIJIEIDII
YY(JJIV = ALGGLO(DAYMAX(JIE M)
WRETE(G, 1111 IRANK{ JIL ¢, DAYMAX{ FJ I 2, PERIOD( JJI T 1, XX( JJT ¥,

* YY(JSI@E
FORMAT( TLZ2¢F3.0,T1I,FS5e1,TIL, F6+3,T36,FT723,T64,FT7=3¢
CONTINUE
CALL PECT(HNy XXy YY s NLAB ,YLAB241,2,2,3.0,0.0,4.6,~143,

* ISEC,LPOS
DO 57 JI1J=1,6
TPLIJIJ 1 = ~ALOG(—ALOGE 1ol 1o /TPUJL IS 40}

TOT(JEd v = ALOGLOL TOTAL(JIJ 13
WRITE(G,1114
FORNATU/TELy "% % * & % POINTS FOX LEAST SQUARES °,T438,

w YEFITTED LINE * % % ok ¥VST23,36{1=0 5/ :
RRITE(S, L11S M TOTALL JJI 4, TP{III 1, TRLE JIS 1, TOT(J IS0, JIJ=1 468
FORMATO T19,F5.1,100,F7.3,T46,FT+3,T64,FT23 "

CALL PLCTU 6, TPL yTOTeXLAHYLAB ;3,392,423 0,00)4e69-123y

¥ T1SEC, [POSS

1¥ (IEND.EQ.13 GO TO 104

REINITIALISE HEADER CARD VARIABLES

LYR = KYR
INMON = KENMON
JIYR = LYR
JJIMAON= LNON
co 19 7

WRITE SECTION SYNOPSIS
HHE BT RS AT R TR I AFERE

PEND = 1

GO 10 25

SECREC = @.

SECAPT = 0.

SECTLD = @,

SECTSD = Q.

po 10t 1=t,NS i
SECAPT = SECAPT (IAPTOT{ L 120, L ¥
SLCTLD =

+
SECTLD * (STREC{I 1*YBARNLI [ #)
SECTSD = SECTSD + (STREC(I #SDEVY(E b
SECREC = SECREC t+ STREC(I®#

SECNLD = SECTLD/SECREC

SECSDY = SECTSD/SECREC

SECNAP SECAPT/SECREC

ISECNXY = O

o 102 1=3,NS

IF (ISTNAXCIVW.LE.ISECHNX?' GO TOo 102

i

1SECNY = ISTMAXUI)
[SECMM = ISTMOX(T)
ISECYR = ISTYONC{I®
NSECST = NSTALLY
CONTIRUE

SECHAX = 1SECHX*Gel
1SYRL = ISECYR/ 100
ISYR2Z = ISYRL+1

leIE(b.lcsleEc,NS,SECMAP.SEcuLD,SEcsnv,SECHAI,lsscuu,
1SYR1, 1 $YR2, NSECST

FORMATC * 1Y /7 77/ 77126, 360751 1/ T26, %!, Tal, v key

T2H,V =Y, T8, SYNMOPSIS FOR SESTLION '.i4,r5|.|‘|/125,l*',125.

25('=-n,Thl.-s'/rza,-*',rsl.-#-/rzb.'¢-,Tbl.-¢-/125.'t',123,

Y NG. OF STATIONS IN SECTEION = * L E2,T60 0 5t 76, %4 T28B,

INJA.P. FUR THIS SECTION =0  F6a Ly TOLs" *' /126, 14",

T2h.Y NEAN( LOG.MAX.DAILIES =1 JFbHe Dy ThL, tury

Tlad =%, T28,'510.DEV( " " " ) ='F6.3’Tb"lgll

VeviT 26, V%0, TIN, 'OCCURRED DURING NONTH % ,15,T6l, %" /T26, %"
f2r,"OF HYDROLOGICAL YEAR ',12,'/',xz'ral.-*-/yza,'#',128,
CAT STATION? ; 14X, 13, T61, " 59 /T26,' ¥ 4To L, " ¥7/T26, J6(*¥7 41

cornp

d B B o B owoBOFo# %

T2,V 5t Toi, & /T26,9 %7, T25, *¥aXe DAILY RAINFALL OF 1, F5.1,T61,
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RAK TR kG Rk A F AR EARkEER
EEETTII ETE TS L SR S L2 L]
*% SUBROUTINE PLOT  &¥ -
t*y*am*:#*#vt:&u#t#**t#-f
FEETETTRESLE SIS 222 2 2

acaanonbohan

SUHROUT INE PLOT {N,PEM,DNATLY,XLABEL,YLABEL,NSYN,INDEX,
* LD, IDY oY MAX y YMIN K MAXy XMINL,ISECT, IPOSIT

eI+

DIMENSION MAP{51,101 V,XSCALE(6V,PER( B0} DALLY( B0, ISYN(6}
DATA ISYM /2He 20+ ,2H% ,2H- ,ZHS 4 2HX /,[BLANKS2H /
DATA NWR/GOG/
IF (LDX+EQe21 GC TO 200
XMAX =06
ANLIN=0.
DO 100 I=1,N
. XMAX = ANAXL1(XMAX,PER{IL M}
100 XWIN = AMINI(XKIN,PER(L 2
200 CONTINUE
IF ¢IPY.EQ.2) GO TO 400
YHAY=0.
YMIN=0s
Do J00 J=1,N ’ . -
YNAX = AMAXLOYMAX,DATLY(J¥?
300 YMIN = AMINL(YNIN,DAILY{ S
400 CONTINUE :
GO TO U 1y1sQy3 s, INDEX

L po 2 t=1,51
po 2 J=1,101
2 MAP(I,J 1 = IBLANK
3 DELTAX = (XMAX-XNIN1/100.

DELTAY = {(YMAX—INIHI/S0. ;
DO 4 E=1,N - 3
NX = {PER{II-YXMINI/DELTAX + 1. * 8.5

iF (NXeLTa1l -GR. NX.GT.101) GO TO 4

NY = (DPALLY{ K —YNMENI/DELTAY + 1. + 0.5

IF (NY«LT+1 -0OK. NY.GT.51% GO YO 4

MAP(ONY, NX b= ISYM(RSYM® . ) P

4 CONTINUE !

GG TO [ 14,5,14, 51, INDEX by
5 WRITE(NWE,;6? I[SECT,{rOSIT, YLAREL
6 FORMAT( dH1s/ /762X 8HSTATION pld, [4/62X  1OHKETREETRIFRREIEXS ]

* AX,Ad,T27 IHE 3 100 10H————————+ )

po 10 [=1,51

J=52-1

¥ (NUD(I,S51-NEL11 Co TO 8

AT=I-1

SCALE-YMAX—AL#DELTAY )
WRITE(NWH, 7" SCALF . MaP( T, Ky, K=1,101

7 FORMATL 12X ,F11.2, 1%, LHt, 101Al, 11+
GO T0 L0
& WRITE{NWR,Q1(MAF(J, X +,8=1,1011
g FORMATL 230, LH1, 101AL, LILED ;
L COUNTIRUE : :
WHETE(NWR, 119 :
1h FORNATU TH, 25X, 1HY, 10¢ 10 H——=nm—=—= +uy

DU 12 1=1,6
AL=20.0%([~11

12 XSCALE( 1 1=Xu IN*AT*DELTAX

. WRITE(NWK,13 ¢ XSCALE,XLABEL
13 FORMATO 10X, F11«2,300X,F11.28///71LX,AL0%
(] RETURN

END .
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SAMPLE OF INPUT DATA

B6

1 1904 10

312 417 1898

2te O Q

t

-2

226

-2 3

122

-2 4

676

¢

104 O

6

S &

312 417 19064 10 19505
Jt2 417 1805 10 1914

g
5

142

516
it

187

- & g w s

ie 26 16
70

70
ise 3

8

&3
P B

0

18

i9

2

21 13

43

i

63
&3
&3
63

10 27 115 28

0

43 18
288

p

3
S5 ti 115 12 205

-8 7F 285 27

24 10

1

0

2
7
9

RE5:)

4

o0

=

=N

oo

SO

oeQ

L=

oD

0

38 0
1t

38
it

2% ©
13 28

135 5 110 26

4

6
76 5

30 O

20 28

12 24

75 23
289 2
39

&

o )

[ R

25 18
1 9
i6

8

Te &
76 7

ie 1t
its 12

Th B

25 24 70

2C 13

1610

I 1976 12

JE2 422 19822
100 26 100
£55 10

23
43
N

0

0
¢ 125 ©

L
pl
3

0
126

0

0
80 13 230 16

30
3¢ 12
10

472¢ 8
490

1]

2 3 48¢C

5

25 EQ¢ 2B
15

9

15 12
78 &t 178 O

53

43 3

48 &

0

43182

G
i5 12

B 112 17 104 23 274

T 39

52%8
$3t

59 2

66 16 30 28 15 22 36 24 104

28 15

8 15 ti

Sl

50 3

o
4 127

G

53§ 25 112

587

50 2
5S¢

0

8 23 147

30 13 46 14

9

2 22¢%

71

25 12

et

37

54 5
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B7 SAMPLE OUTPUT FOR STATICN

AAREDREEAEREREEE
* SECTION 212 %
* STATION 417 *

Rk REERREREFEER

HYORO. MAX.DAILY MONTH OF ANNUAL

YHAR RAINFALL OCCURRENCE PRECIPITATION REMARKS

=== =7 oo e == EEZTT=ISETE :;:;:::z::::E ‘==:z:'.2=

w1/98 24.4 2 94.2 COLe2 IS MAXe MONTMLY TOTAL AS NO DALLY DATA FUd >4 XNTHS
98/ 99 % 2 2316 CUL«2 IS MAX.MONTHLY TOTAL AS NO DALY 0AFA Fox >+ MNTHS .

09/ 0 539 4 111.5 COL{2 [S5 MAX.MONTHLY TOTAL AS NO DAILY DalfA Fuk >4 NNTHS :
0/t 14.0 4 J1.0 Cul+2 15 MAX.MONTHLY TOTAL AS NO DALLY DATA Fud >4 MNTHS
1/ 2 13.2 Y 37.3 CUOL .2 15 NAXNJNONTHLY TOTAL AS NO DAILY uaAfA Fud >4 NNTHS -
2/ 3 23.6 2 Jb.Y CULe2 15 MAN.MONTHLY TOTAL AS NO DAILY oAFA PFui >4 MNTHS
i 4 68.3 2 193.8 CoLe2 1S MAX.MONTHLY TOTAL AS NO DAILY DAFA Fad »i MNFUS
4/ 5 NO DATA FOR J OR MORE NONTHS HETW DuC & dAag-YVUAL iGNURED
5/ 6 14.2 10 47 .2 CiLel 15 MAX.AONTHLY TOTAL AS RO DAILY DATA Fug >4 MNTHUS
&/ 1 516 3 137.8 COL»2 I35 MAXeMONTHLY TUTAL AS NO DALLY uala Fur >+ NNTHS
77 8 B. 4 7 16.6 COL.2 IS5 MAX«MONTALY TOTAL AS NO DALLY Uaia Fur »4 WNFRS:
B O L 20.8 2 64.0 COL«2 15 MAX.HONTHLY TUTAL AS NO DALY DATA Fud 23 MNFUS
G710 328 2 25.0 COLZ 15 NAX.MONTALY TOTAL A3 NO DALLY DATA rus x4 MNTHS
1071t 45.5 3 97.3 COL.2 15 MAX.MONTHLY TOTAL AS NO DAILY DATA Fod >4 MNNIHS
tt/t2 277 2 H4.0 ‘CoLe2 I3 MAX.MONTHLY TOTAL AS NO DALLY pAla Fus >4 uNtHs:
12712 24. 2 3 03.2 COL+2 [3 MAXCMONTHLY TOTAL AS NO DAILLY paTA Fuig >+ NNTHS .
13714 21,2 ) b 126.8 .

14715 v NO DATA FOR J OR WORE MUNTHS HEEW DEC & dan-Yoisd LGNORED
15/16 NU DATA PUR J OF NMORE MUONTHS BETW DEC £ MAR-YEAaL LGNORED
16/17 : NO DATA FUR 4 OR MORE MONTHS BETY DEC &% Mad-YEAz IGNORED
17/18 . KO DATA FUR J OR MORE HONTHS BETY DEC % AAd~VsAs tLGHORED
1H/LD 262 4 120.5 - . .
14720 23.6 ) 4H. B .

20/ 21 NO DATA FOR J OR MORE MUNTHS BETW DEC & MAK-YEAL LGNURED |

21722 T 36a3 2 47.8 Co . .
22723 NO DATA POR >4 MONTIS IN YR & 1/2 DEC — HAR-YEAR 1GNORED

237 2% Sal 2 10.5 ’ .-

24725 3> 3 124.6

25/ 26 6.1 t2 4B« b

26/27 Tal 4 43.6

M 28 17.8 3 128.3

2h/ 2% 26.9 3 0.5

28710 13.8 3 8643

ansal 41.0 3 109.6

1732 17.0 2 60.7

327 Y3 1.7 3 41.5

33734 11,0 3 U7+ 4

J4/7 35 11.4 12 6l.6

35/ )6 1.6 3 35.0

36/ 17 42.4 12 H2.7

37744 Jta 2 44.0

KLV t7.0 2 49,3

J0/ 10 REPYS 2 97.2

4G/ 4 201 H g4.0n

41742 17.3 2 EY. D

4274) 12.4 19 av. 7

40/ 44 2t ] 4.0

44715 Lt} .3 605

45/ 10 N.3) 4 2640

a6/17 12,7 t 60.3

47/ 11 32.3 4 2.4

45744 13.5 2 55. 4

0/ a0 17 -3 1256

50751 36al 11 52.0

E1/7572 o354 2 6t.5

52753 HE 2 49.8

A3/ 54 3.t 12 1551

54 /55 30.0 6 h2.6

55/ 36 S52.0 3 27644

56/37 JJI. 0 12 L4077

57/58 19.3 12 59.7

HRIN0 6.0 12 J3.6

S/ 6l 171 12 T4+ 8

6U/b6Y Hi.t 4 1689.1

&1/ A2 H. 0 1 30.5

627613 20.5 1 Liv.2

61/ 64 &.1) t2 23.0

64/ hS 7.8 3 41.4

65/ 66 17.2 2 2143

6h/67 Y1}, 5 4 tdd.b

67/ 63 50.2 3 1448. 2

LY-YA¥] 2M.1) 2 nY.6

839/ 70 He 5 ) 0.0

0771 44.0 10 1b0 .4

T1/772 2t.1) 1 55.3

72470 id.5 J B5. 1

T3/ 74 57.0 2 192.6

T4/75 20.0 N T5.3
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TOTAL NO. OF YEARS IN RECORD = 78.7
NO.OF YEAHS OF RECORDED DATA = T70.6
NOOF YEARS OF MISSING DATA = He2
MAXe DALILY RAINFALL OF 90.5
OCCURRED DUORING MONTH 4
OF HYORODLOGICAL YRAR 66/67

MaAoPs = 8944

i ke ke A o A e e e i i e

DURATION = 1 DAY

KRETURN PERIOD TOTAL( MM ¥
2 YEARS 186
5 YEARS ) i 33.2
1 YEARS 48.7
20 YEARS TH.4
50 YEARS 113.2
100 YLARS 161.7
LOG~-CUMUEL MEAN = J.0633
SRS E=E==== 8TD.DEY = 0. 654
WITH A = =-2.T738
c = D510
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THE NO. OF "MAX. DAILY" VALUES
INCLUDED IN THE LOG-GUMBEL FIT: N = 57

MAX.DAYLY RETURN PERYOD FREQ: XX = RAIN: YY =

RANK RAINFALL To(N+1 #/RANK —LN(=-LN( I-1/T1% LOGIO(MAX.GAILY Y
21. 27.2 2.762 0. 800 1.433
23. 264 2 2,522 . . 0.683 1.4138
26. 23.6 2.2 T2 f}a 520 1.37)
10 36.3 5. 800 1+ 665 C 1.560
57. 5.1 1.018 —-1.401 0.708
1d. 33.5 4.143 1. 286 1.325
12 as6. 1 5.0:43 1.510 1.554
Sda 7.1 1.074 ~0. 084 0.551
36e 17.8 1.611 0.0318 1.250
22 2649 2.6 36 0.740 1.430
dd. 18. 8 1. 706 0.125 1.274

He 41.9 T4 250 1.908 t.622
41. 17.0 1.415 «~0.203 1.230

a47. 10.7 1.234 ~0.508 1.029
33. 18.0 1.7H5 0. 196 t.279
40, 11.4 1.261 -0.455 1.037
53. - 7.6 1.094 ~0.896 0.841

7. 42.4 H.286 2.05F 1.627
18. a1.n 3,314 [.024 1.491
41. 17.0 1.415 ‘ -J.205 1230
13. 35.6 da 362 1.371 t.551

29. 20.1 2. 000 5.367 1.303
LEN 17. 2 ) 1.52 0063 1.238
454 12.4 1.249 -0.402 1.0923
27. 21.1 2. 148 0.468 1.324
33. 19. 0 1.7485 0.106 1.279
4ite H.9 1.134 -N.622 0.949
44. 12.7 f.01H -0.352 ] 1.104
16. a2.3 3.625 1.131 1.509
43. 13.5 1.319 -0.302 1-130
a7. 17.5 1.568 ' ~D.016 1.243
12, db. L 5,043 1.510 1.554
28. 25. 4 2,320 0+573 1.105
FER 9.9 1.208 -D.564 0.986
1R. at. 0 2.3t 1.024 1.491
14 30.0 3.033 D.Y24 1.477

4. $2.0 14+ 300 2.639 1.716
15, 33.0 3.847 1.206 1.319
1. 14.2 1.6871 N.268 1.246
S56. 6.0 1-045 ~ls146 0.773
4t. 17.0 1,415 «0.205 1.230

2. 4.6 29. 000 3.350 1.927
51, 8.0 te 137 T =(l. 149 0.9023
24. 20.5 2.07t L 0.417 1.312
Sba 6.0 1.045 —-1.t46 0.7
52. 7.4 1. 115 0,810 0.502
DY, 17.2 1,447 0. 110 1.216

1. u0. 5 58. 000 3.052 1,937

5. 50.2 11. 600 2.406 1.701

2iba 28.0 24 1300 De861 1.447

503 te & 1. 160 =0.5081 0,923

G 44,0 Ve 07 2,215 1.642
24. 26.0 2,417 Ba.627 1,115
as. 15.5 1.457 F.07d 1.207
e 57.0 19.313 2,035 1.7.56
3. 20.0 t.4333 [P B 1. 30¢%
9. 40.1 6ed-14 1. TR 1. add
* 2 % % % PCINTS FOR LEAST SQUARBS FITTED LINE L
tH. 6 2. 004 U. 357 1.270

33.2 5. 000 1.500 1.522

a8.7 10000 2, 25D 1. 638

T0.4 204 00D 2.970 1.647

113.2 50.000 3.902 2,054

161.7 100000 4. 600 2. 204
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B.8. SAMPLE OUTPUT FOR SEK:T]KDN

P T I I IR T RS R R R R 2 20 by st

* *
& SYNOPSIS FOR SECTEION J12 *
¥ EorEISZTSTSSSESR==SIZISSEIST *
’ * &
* *
* NOD. OF STATTONS IN SECTION = 5 ¥
* N.A-P. FOR [iIS SECTION = 110.5 =
& NMEAN(LOS¥AYXsDAILIES Y = 3.143 *
& STD.DEV( ¥ " LA = 0.623
# *
+ MAX. DATILY RAINFALL OF 102.0 *
& QCCURRED DURING WONTH 2 *
* OF HYDROLOGICAL YBAR 15/76 *
® AT STATION 422 *
= - . - C *
PrE T T ITeets s s 12 22 R R 22 22 Lk L2 h
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TABLE C.1 Computed one-day duration extreme rainfall
for various return periods wvs. MAP

MAP . In " 1n Computed one-day duration extreme rain -

(um) Mean Std. fall {(mm) for return periods of
Dev. 2 5 10 20 50 100
: yr___yr yr yr yr _ yr
50 2,56 0,68 12 21 31 46 75 109
100 3,16 0,61 21 37 52 73 113 158
150 3,36 0,55 26 43 59 80 118 159
200 3,50 0,50 30 47 63 84 120 157
250 3,61 0,46 34 51 67 87 121 155
300 : 3,69 0,43 38 55 70 89 122 154
350 3,77 0,40 41 58 73 92 123 153
400 . 3,83 0,38 43 61 76 95 125 154
450 3,89 0,37 46 64 79 97 127 155
500 3,94 , 0,35 49 67 82 100 129 156
550, 3,99 0,34 51 &9 84 102 131 158
:600; 4,03 0,34 53 72 87 105 134 161
650 4,07 0,33 . 55 74 90 108 137 164

700 ¢ 4,11 0,32 58 77 92 111 140 167




Cc2

TABLE .2 Observed MDR per section

Section Station where Max. daily MAP for No. of

Max. occurred rainfall (mm) station of stns.in é
~.recorded . max. {(mm) section

273 754 38,0 44,6 1
308 701 40,5 46,8 1
311 868 30,0 38,0 1
312 422 102,0 124,4 5
313 457 66,5 : 87,9 1
314 482 180,5 155,3 3
344 370 58,5 | 86,2 1
346 549 45,0 76,5 1
347 527 87,5 107,1 2
348 233 123,5 100,0 3
349 _ 238 111,5 " 129,5 5

350 542 143,0 164 ,4 4
377 554 30,0 28,5 2
380 519 55,0 ©131,8 1
381 457 42,0 120,7 1
382 612 ' 71,0 116,1 2
383 8 125,0 105,5 1
384 852 137,5 201,6 4
385 516 92,5 193,8 2.
386 , 68 120,5 149,4 1
413 403 49,8 32,7 3
415 551 93,8 93,1 3
416 : 597 101,0 _ 106,5 5
417 405 - 136,0 119,0 1
418 529 120,6 112,6 3
419 665 ~ 122,0 190,0 4
420 214 ' ' 110,0 122,5 2
421 696 150,5 ©138,7 2
422 32 107,0 170,0 4
" 452 817 85,0 130,0 1
453 | 845 | 45,0 145,7 2
454 270 90,2 121,2 1
456 ‘ 795 105,0 147,7 4
457 715 60,5 147,0 1
2

458 639 82,0 195,1
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Section Station where Max.daily MAP for No. of
Max. occurred . rainfall (mm) station of stns.in
recorded max. {mm) section

459 200 62,8 171,1 1
489 793 101,1 146,2 3
490 623 110,0 188, 3 3
491 357 , 123,0 195,2 3
492 153 150,0 169,56 3

493 233 122,0 133,9 1
494 252 . 79,0 : 207,6 1
495 534 93,0 ‘ 174,8 2
526 665 57,5 156,3 2
527 332 88,5 152,7 4
528 899 55,0 . 166,7 1
529 452 122,0 188,1 6
530 189 114,0 © 180,4 4
531 618 ~115,6 193,2 6
532 173 117,1 182,3 1
565 666 | 90,0 189,7 2
566 . 860 . 93,5 170,7 6
567 738 . 150,4 202,5 3
568 95 108,0 206, 9 6
569 271 - 65,0 ~191,9 1
570 637 113,0 251,5 6
571 78 136,0 233,14 1
608 268 118,3 220,3 5
609 168 127,3 178,5 5
610 884 101,5 191,2 2
611 146 176,0 190,1 5
612 | 733 101,5 214,1 6
613 375 110,0 216,6 3
614 406 93,0 198,56 4
615 . 824 80,0 191,3 4
649 : 64 30,8 22,7 i
651 ' 192 140,5 167,7 5
652 289 80,0 285,38 1
653 ' 881 125,5 200,2 2
654 802 109,5 239,3 3
655 255 404,0 259,2 5
656 28 132,0 244,8 5



c4

Secticn Station where Max. daily MAP for No. of
Max. occurred rainfall (mm) station of stns. in
max. {mm) section
657 582 | %, 113,0  254,8 4
694 733 76,5 104,8 1
695 396 85,0 239,5 2
696 504 77,8 260,8 4
697 139 113,4 . 241,6 3
698 114 160,0 ' 268,8 4
699 52 95,0 265,5 5
700 218 124,4 285,5 3
701 24 137,5 283,5 1
734 897 86,4 24,5 3
735 11 | 49,0 15,5 1
736 4 36,3 7 27,3 2
737 388 157,5 145,8 3
738 794 137,7 355,1 3
739 366 106,5 340,5 4
740 224 125,5 350,2 23
741 326 : 135,0 334,8 3
742 746 . 109,0 231,9 3
743 117 122,5 333,4 7
744 459 170,5 361,0 3
745 | 145 108,0 359,6 2
780 312 44,0 64,5 1
781 108 122,0 157,0 7
782 873 121,0 337,7 7
783 768 102,5 - 387,1 7
784 723 157,5 432,1 13
785 490 118,0 414,9 7
786 283 150,5 387,1 5
787 712 97,1 ~ 361,4 6
789 798 111,0 356,4 3
822 794 40,0 11,5 1
825 824 105,2 212,2 2
826 198 _ 83,0 257,0 5
827 848 98,0 373,7 4
828 739 132,5 415,3 7
829 ' 290 101,9 375,2 6



c5

Section Station where - Max. daily ' MAP  for No. of
Max. occurred rainfall (mm) station of stns. in
' max. {mm) section

830 238 142,0 416,3 5
831 439 104,0 344,0 4
832 685 . 76,5 426,8 1
833 222 120,0 387,7 3
868 435 54,5 115,1 1
869 712 95,3 : 180,6 2
870 403 . 110,0 341,4 4
871 278 110,0 401,59 7
872 689 108,0 327,3 6
873 451 ' 220,0 356,9 7
874 . 343 - 125,0 417,2 6
875 893 146,0 C o 374,7 5
876 576 122,0 410,4 4
913 - 744 85,0 149,2 1
915 446 142,0 346,4 5
916 698 103,4 451,72 3
917 433 125,0 505,8 4
918 393 _ 124,7 515,9 5
919 505 115,0 400, 8 2
958 833 102,0 240,7 2
959 . 13 113,0 280, 8 2
960 845 192,8 425,8 5
961 329 92,7 | 366,1 2
962 297 123,2 447,6 3
963 862 162,1 498,09 4
964 ‘ 601 115,0 441,9 4
1002 763 75,0 279,2 3
1003 608 208,5 333,1 5
1004 14 | 120,8 3411 4
1005 535 146,0 419,4 4
1006 136 121,9 437,7 4
1007 383 183,4 541,9 3
1008 302 138,5 613,2 5
1009 850 146,0 593,4 7
1010 154 116,0 529,1 7
1011 788 137,0 481,7 2
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Section Station where Max. daily MAP for No. of
Max, occurred rainfall (mm) station of stns. in
max. (mm) section
1012 94 117,0 426,0 1
1047 248 60,0 126,7 1
1045 853 ' 96,5 420,6 1
1049 107 123,5 353,1 1
1051 560 98,0 407,5 4
1052 641 60,0 - 460, 3 1
1053 807 75,0 510, 3 1
1054 329 139,0 600,7 5
1055 374 123,4 529,2 3
1056 697 96,0 ' 502,0 5
1057 616 135,0 ' 420,0 4
1058 53 80,0 - 420,6 1
1101 828 - 81,5 430,5 1
1102 402 128,5 508,2 3
1103 797 105,0 526, 4 1
1104 535 135,0 . - 588,4 3
1145 573 ' 77,5 331,0 1
1159 211 128,3 588,3° 1
1160 814 116,0 578,4 1
1198 675 147,0 425,5 1
1199 820 151,6 527,6 4
1200 866 126,5 466,0 5
1201 29 129,0 . 406,3 4
1205 : 766 81,5 ' 627,5 1
1206 187 135,0 609, 3 2
1207 _ 141 105,0 546,4 2
1208 475 120,2 594,6 1
1209 54 90,3 582,9 1
1252 774 124,0 554,6 2
1253 599 105,9 550, 4 1
1

1269 510 338,0 683,2



TABLE C.3

c7

Data of 9 relevant autographic stations

station no. Name First year Last year MAP -
317/476 UPINGTON 1951 1976 287 mm.
Duration in Totals for return periods in mm/h.
minutes :
2 yr 5 yr 10 yr 20 yr ‘50 yr 100 yr
15 9 13 17 22 30 37
30 13 18 23 28 37 45
45 16 21 26 32 41 50
60 17 23 28 34 44 53
1440 28 41 53 68 94 119-
Station no. Name First year Last vear MAP
419/184 KEETMANSHQOP 1956 1976 163 mm.
Duration in Totals for return periods in mm/h
minutes _
2 yr 5 yx 10 yr 20 yr 50 yr 100 yr
15 9 15 22 30 47 65
30 13 22 32 46 - 73 102
45 15 26 38 h5 87 124
60 16 28 .42 61 98 141
1440 13 40 84 173 436 874
Station no. Name First year Last year MAP
568/817 MARTIENTAL 1960 1971 180 mm
Duration in Totals for return periods in mm/h
minutes
2 yr 5 yr 10 yxr 20 yr SO vr 100 yr
15 10 13 17 19 24 29
30 12 17 21 26 35 44
45 14 20 27 34 48 62
60 15 23 30 39 55 72
1440 25 39 52 68 97 127
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TABLE C.3 - cont.

Station no. Name First year .Last year M A P
740/154 WINDHOEK 1956 1976 367 mm
Duration in
minutes Totals for return periods in mm/h
2 yr 5 yr +10 yr . 20 yr .50 yr 100 yx
15 13 " 20 27 36 51 66
30 19 30 - 41 55 81 | = 108
45 22 35 49 68 102 138
60 23 38 53 73 110 151
1440 . .f. .35 57 - 81 111 170 232
Station no. Name First year Last year MAP
784/839  J.G. Strydom 1967 - 1976 380 mm.
Duration in | . ' V”.
" minutes .A‘:.'Tptgls_forrreﬁu;n periods in mm/h
2 yr 5 yr, 10yr 20 yr 50 yr 100 yr
15 - 13 16 17 19 22 T 24
30 20 24 26 29 33 37
45 22 26 29 32 - 37 - 42
60 23 - 27 30 33 ' 38 42
1440 38 51 61 74 94 113
Station no. Name First year Last year MAP
787/838 GOBABIS 1960 _ 1971 350 mm.
Du;atlon in Totals for return periods in mm/h
minutes |
2 yr 5 vr 10 yr 20 yr 50 yr 100 yr
15 12 14 | 17 19 23 27
30 16 20 - 23 27 33 38
45 i8 23 27 .32 39 46
60 , 19 25 30 35 43 51
‘1440 35 . 44 51 s¢ 70 81




TABLE C.3 - cont.

station no.

c9

Name First year Last vear MAP
961,/247 OUTJIO 1960. 1969 409 mm.
Duration in
minutes Totals for return periods in mm/h
2 yr 5 yr 10 yr 20 yr 50 yr 100. yr
15 14 17 20 22 27 30
30 19 24 28 33 40 | 47
45 22 29 34 40 49 i 57
60 23 31 37 44 55 | 66
1440 37 50 61 73 © 93 T 112
. t
Station no. Name First year Last year MAP
1010/186 GROOTFONTEIN 1969 1976 510 mm.
Duration in _ ‘ L , ,
Minutes Totals for return periods in mm/h. |
2 vyr 5 vyr 10 yr 20 yr 50 yr 100 yr
15 13 19 23 29 38 47
30 21 30 37 46 62 76
45 24 34 43 54 71 88
60 26 38 49 62 i85 107
1440 51 i 66 78 92 113 ; 133
Station no. Name First year Last year M AP
1020/749 MAUN 1952 1963 469 mm.
Duration in ' .
minutes Totals for return periods in mm/h
2 yr 5 yr 10 yr | 20 yr 50 yr 100 vr
15 17 22 27 32 7 41 49
30 24 32 39 47 59 71
45 29 40 48 58 75 G0
60 33 45 55 67 88 106
1440 45 62 ! 77 95 :- 125 | 153
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TABLE C.4 Allocation of label numbers to sections

Section Label Séction Label Section Label ;
No. No. .. No., _.,.No. No.. .. No.
273 1 489 37 657 73
308 2 490 38 694. 74
311 3 491 39 695 75
312 4 492 40 696 76
313 > 493 41 697 77
314 6 494 42 698 78
344 7 495 43 699 79
346 8 526 44 700 80
347 2 527 45 701 81
348 10 528 46 734 82
349 11 529 47 735 83
350 12 530 48 736 84
3717 13 531 49 737 85
380 14 532 50 738 86
381 15 565 51 739 87
382 16 566 52 740 88
383 17 567 53 741 89
384 18 568 . 54 742 90
385 19 569 - 55 743 91
386 20 570 56 744 92
413 21 571 57 745 93
415 22 sos - 58 780 94
416 23 609 59 781 95
417 24 610 60 782 96
118 2> 611 61 783 97
413 26 612 62 784 98
420 2? 613 ' 63 785 99
421 28 614 64 786 100
422 23 615 65 787 101
452 30 649 66 789 102
453 31 651 67 822 103
454 32 652 68 . 825 104
456 33 653 69 826 105
457 34 654 70 827 106
458 35 655 71 825 107
459 36 656 72 829 108
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TABLE C, 4 - cont.

Section Label Section Label
No. No. No. No.
830 109 1008 141
831 110 1009 142
832 111 1010 143
833 112 1011 144
868 113 1012 145
869 114 1047 146
870 115 1048 . 147
871 116 1049 148
872 117 1051 149
873 118 1052 . 150
874 119 1053 151
875 120 1054 152
876 121 1055 153
913 122 1056 154
915 123 1057 155
916 124 1058 156
917 125 1101 157
918 126 1102 158
919 127 1103 159
958 128 1104 160
959 129 1145 161
960 130 1159 162
961 131 1160 163
962 132 1198 164
963 133 1199 165
964 134 1200 166
1002 - 135 1201 167
1003 136 1205 168
1004 137 1206 169
1005 138 1207 170
1006 139 1208 171
1007 140 1209 172
1252 173

1253 174

1269 175



