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Abstract

The Chemical Data Base operated by the Department of Water Affairs contains information regarding the chemical components in South
Aftican rivers. This report examines the temperature data available on the data base and examines the long-term record for four sampling
stations chosen at random. Errors were detected in the data base and these were broadly typographical errors and measurement etrots. These
potential problem areas are being investigated by the Directorate: Hydrology and so should occur less frequently from now on. Care should

however be taken in using the historical data.

Introduction

The Chemical Data Base operated by the Department of Water
Affairs contains information regarding the chemical components
in South African rivers. At some sampling stations temperature
measurernents are made and this report outlines those stations
which have a minimum of one measurement per month.

The objective of the report is to inform the scientific com-
munity on the availability of temperatre data and the con-
fidence which can be placed on this data.

The drainage regions in South Africa are designated by let-
ters of the alphabet. The map (Fig. 1) shows the regions for the
whole of South Africa. The other letter in the code corresponds to
the type of sampling stations, i.e. M is for river stations and R for
reservoir stations.
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e.g: CIR0101 is the Vaal Dam wall station

CIMO1 is a station on the Vaal River.

Table 1 shows the sampling stations which have a minimum
of a monthly temperature record. The other sampling stations in
the country can be regarded as having little or no temperature
data.

Fot the purpose of this report it was decided to extract the
temperature record for four sampling stations chosen at random.
The data were then plotted as a time series plot in order to see the
variations in these data. A number of conclusions can be drawn
from these records.

Figure 1
Catchment map of South Africa.
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TABLE 1
WATER QUALITY MONITORING STAT:ONS WITH A MINIMUM OF MONTHLY
TEMPERATURE DATA

A2M28 716 A2M55 240 GIMO3 99 G1M40 116  G2M16 79 T3M04 138 T4MO1 148 T5M04 155
A2M29 366  A2M536 233 GIMO4 92 G1M41 223 G2M18 78 T3M08 141 TsMO3 146 T5MO5 149
A2M34 312 A2M57 231 GIM13 259 G1M42 144 G2M20 241 U2M13 316
A2M36 117 A2M60 78  GIM19256 G1M43 109 G2M21240 U2Mol 212 U2M15 319 U6MO2 176
A2M40 266 A2M61 158  GIM20 263 G2M2680  U2Mos 183 U2M22 167 UGMO3 249
A2MO6 295 A2M42 276 A2M62 153 GIM31256  GIM45 185 G2Qo1 137  U3MO06 196  U3MO1 143  U7MO07 152
A2M13 305 A2M45 281 A2R01 974 G1M35 145  GIMS6 151 G4Mo5 161 U2M11 108 U4MO07 128
A2M14 335 A2M47 145 A2R02 215 G1M36 205  G1R03 220 G4MO07 246
A2M19 119  A2M48297 A2R16 110  GIM37263 GIMO08255 G4M14 211  VIMO1 299  VIM41 144 V5M02 279
A2M21 219 A2M49 142 A4MO02 72 G1M38 130 G2M12108 G4R03 79 VIMO09 94 V2M04 150  V6MO2 293
A2M23 270 A2M50 143 A4MOS 88 G1M39 120 G2M13 100  G4R04 79 VIM10 133 V2MO05 93 V6MO03 147
A2M24 137  A2MS1128  AG6MO9 102 VIM26 153  V2M06 92 V6M04 108
A2M25 164  A2MS52 300 A6M11 74 H1M03 254 H3M11 211  HS5MO03 76 ViM31 129 V2MO07 88 V6MO06 101
A2M26 120 A2M53 155  A7MO1259 HIMO06 216 H4MO06 252  HS5MO04 262 VIM32 93 V3M02 165 V7MI12 188
HIM07 257 H4Mi12 74 H5SMo05 263 VIM33 96 V3MO05 112 V7M16 154
HIM13 85 H4M14 232
HI1M15 85 H4M16 206 HSMO06 217 VIM34 96 V3M07 138 V7M17 153
B4M07 204  B7M04 106  BSMO08 132 HIM17 268 H4M17 241  H5M07 209  VIM35 170 V3M09 248 V7M18 147
H6MOs 76
B4M10 105 B7M07 312 B8M09 90 H1M18 260 H4M18 232 H6MO07 96 VIM38 177 V3M10 245
B6MO1 104 B7M09 99 BsM10 94 H2Mo01 30 H4M19 216  HG6MO08 97 VIM39 88 V3M11 99
B6MO3 108 H2M06 241 H4M20 184 H6MO09 218
H2M07 144 H4M21 234  H7MO04 77 W1MO05 105 W3R02 98
C1Mo1 182 C2M08 130 C2M84 141  H2MO08 162 H4M22 210  H7MOG 154  W1M09 297  W2M09 133 W4M04 137
W2M10 142
C1Mo02 151 C2M15 122 C2Q03 116 H2M09 189  H4M24 213 H8MO1 90 W1iM10 138 W3MO1 139  W4MO06 201
C1MO3F 86 C2M18 291 C4M04 111 H2M10 223  H5MO2 229 WiM11 104 W3MO08 235 W4MO08 82
CIM04 274 C2M21 252 C5M20 79 H3M05 60 WiM11 157  W3M11 111 W4MO09 137
C1Mos5 191 C2M23 288 C5M21 71 J1M17 139 J1R04 321 W2Mo05 208 W3M12 112 W5M23 114
CIM06 199  C2M2490  C6M02 154  JIM19 150  J3M11 122 W2MO06 305 W3M1490  W7R01 72
C1Mo7 223 C2M28 207  C8MO1 269 W2Mo07 132 W3M15 281
CIMO8 163  C2M44 292  C8Mo4 148 K2Mo281  K4MO0186  K4MO3 71 Y2M33 RO
C1M09 76 C2M51 159 C8M10 100 X1M03 252 X2M15 262 X2M34 141
CIM10 72 C2M60 271 C8M11 181 L1Mo2 94 X1M14 103  X2M16 250 X2M36 86
C1M11 113 C2M61 253 C8M12 71 X2Mo0s5 104 X2M17 245  X3M01 90
C1M12 84 C2M62 137 C8M14 217 N2Mo2 77 N2Mo08 78 N2M03 308  X2M08 103  X2M22 257  X3M02 88
C1R01 75 C2M69 284 C8M26 82 N2M07 94 N2Mo09 288 X2M106 X2M23 106  X3M04 101
C2M01 280  C2M70 221 C8M27 102 X2M13 261 X2M31105  X3MOG 104
C2Mo4 116 C2M7193  COM10 174  P1M03 130  P3MOI1 108 X2M14 108 X2M32247  X3Ml11 106
C2M05 147  C2M72211  CYRO2 1387
C2N07 289 QIM12337  Q4MO3 135  QIMI2 325
QIM14 226  Q6MO03 153  QOMI16 146
Q7MO05 290
DIMo1 198 D3M13 286 D3Ro1 71 Q2M02 333 Q8MO07 242 QYM17 108
DiIM06 144  D3M15 131 D8MO6 85 Q3M04 129  Q8M08 286  Q9M18 232
DIM09 152 W5M05 326 QOM02 100 Q9M19 144
E2M07 77 E2M10 151 R1IMO1 119 R1M14 94 R2M11 165
RIMO5 124 R1M15 301 R3MO1 125
RiIM13 142 R2M10 165
S3M02 81 S3M05 180 S6M02 157
S3M03 134 S3MO06 226 S6M03 137
S3M04 205  S6MO1 152 |
Results vestigated by the Directorate: Hydrology in order to reduce this
type of error.
Station 1

This station provided the most trustworthy data in the group
(Fig. 2). One temperature record in December 1982 could be an
error. The value (31° C) is unlikely if one considers the whole
record. The possible cause of the error is a typing error in the data
entry phase but this sort of problem is at present being in-

196  ISSN 0378-4738 = Water SA Vol. 15. No. 3. July 1989

Station 2

This time series plot (Fig. 3) shows that up to 1983 the station was
sampled on a weekly basis but that after this a monthly sample
was taken. It would be the responsibility of the user as to the ac-
curacy of the maximum temperatures recorded in 1985 and 1986.



Station 3

This data series (Fig. 4) shows two interesting features. Firstly, the
typographical error in June 1981 should be 9,0 °C and not
0,9 °C. Secondly, there is 2 gap in the record from the middle of
1985 to the middle of 1986. Only three samples were taken du-
ing this time. Cognisance of this type of situation should be
taken.

Station 4
This station provided the worst series of data for the record (Fig.

$). Wild variations in the series ate probably due to sampling et-
tor. This data would need to be screened thoroughly before use.

Discussion

The temperature data stored on the Chemical Data Base are col-
lected by numerous people throughout the country. They are
predominantly unskilled in tetms of hydrological processes and
extreme caution should be used in the use of the data. There are a
number of volunteer samplers who sample on an #d 4o basis for
the Department. Not all these samplers produce doubtful infor-
mation but certainly there are those that do.

Problems encountered with the actual sampling of river
water are numerous, €.g. it is possible that the thermometer has
been lying in the sun inside a car and not enough equilibration
time is allowed for the thermometer to record the actual water
temperature; another problem is that the temperature of the
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Time series for Station 1.
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Time series for Station 2.
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Time series for Station 3.
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Time sertes for Station 4.

water may be measured once the water is in the bottle and already  throughout the country. The spread of stations is dependent on
a few degrees higher than the flowing water; and problems with  the hydrology and the accessibility of the river for a sampler.

reading the exact temperature could also occur. Catre should be taken in the use of these data and that all
The Directorate: Hydrology is aware of such potential errors  tecords be screened as best as possible before use.
and is in the process of updating the data base and training those * Cognisance should be taken that errors could occur in the ac-
people involved in collecting the data. tual measurement of the sample, but it is hoped that further
education and training of the samplers will reduce this probabili-
Conclusions ty.

Temperature data are available for a number of sampling stations
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GUIDE TO AUTHORS

AIMS AND SCOPE

This journal publishes refereed, original work in all branches of
water science, technology and engineering. This includes water
resources development; the hydrological cycle; surface hydrology;
geohydrology and hydrometeorology; limnology; mineralisation;
treatment and management of municipal and industrial water
and wastewater; treatment and disposal of sewage sludge; en-
vironmental pollution control; water quality and treatment;
aquaculture; agricultural water science; etc.

Contributions may take the form of a paper, a critical review
or a short communication. A paper is a comprehensive contribu-
tion to the subject, including introduction, experimental infot-
mation and discussion of results. A review may be prepared by in-
vitation or authors may submit it for consideration to the Editor.
A review is an authoritative, critical account of recent and current
research in a specific field to which the author has made notable
contributions. A short communication is a concise account of new
and significant findings.

GENERAL

Submission of manuscripts

The submission of a paper will be taken to indicate that it has
not, and will not, without the consent of the Editor, be submit-
ted for publication elsewhere. Manuscripts should be submitted
to: The Editor, WATER SA, PO Box 824, Pretoria, 0001, South
Africa.

Reprints

One hundred free reprints of each paper will be provided. Any
additional copies or reprints must be ordered from the printer
(address available on request).

Language

Papers will be accepted in English or Afrikaans. Papers written in
Afrikaans should carry an extended English summary to facilitate
information retrieval by international abstracting agencies.

Abstracts

Papers should be accompanied by an abstract. Abstracts have
become increasingly important with the growth of electronic data
storage. In preparing abstracts, authors should give brief, factual
information about the obijectives, methods, results and conclu-
sions of the work. Unsubstantiated viewpoints should not be in-

cluded.

Refereeing

Manuscripts will be submitted to and assessed by referees.
Authors bear sole responsibility for the factual accuracy of their
publications.

Cortrespondence

State the name and address of the author to whom cor-
respondence should be addressed on the title page.

SCRIPT REQUIREMENTS

Lay-out of manuscripts

An original typed script in double spacing together with three
copies should be submitted. Words normally italicised should be
typed in italics or undetlined. The title should be concise and
followed by authors’ names and complete addresses. A paper
may be organised under main headings such as Introduction, Ex-
petimental, Results, Discussion (or Results and Discussion), Con-
clusions, Acknowledgements and References.

Contents of manuscripts

The International System of Units (SI) applies. Technical and
familiar abbreviations may be used, but must be defined if any
doubt exists.

Tables

Tables are numbered in arabic numerals (Table 1) and should
bear a short but adequate descriptive caption. Their appropriate
position in the text should be indicated.

Illustrations and line drawings

One set of original figures and two sets of copies should accom-
pany each submission. Photographs should be on glossy paper
(half-tone illustrations should be kept to a minimum) and enlarg-
ed sufficiently to permit clear reproduction in half-tone. All il-
lustrations, line-drawings and photographs must be fully iden-
tified on the back, numbered consecutively and be provided with
descriptive captions typed on a sepatate sheet. Authors are re-
quested to use proper drawing equipment for uniform lines and
lettering of a size which will be clearly legible after reduction.
Freehand or typewritten lettering and lines are not acceptable.
The originals should be packed carefully, with cardboard back-
ing, to avoid damage in transit.

References

Authors are responsible for the accuracy of references. References
to published literature should be quoted in the text as follows:
Smith (1982) or (Smith, 1982). Wherte mote than three authors
are involved, the first author’s name followed by e 4/. and the
date should be used.

All references are listed alphabetically at the end of each
paper and not given as footnotes. The names of all authors
should be given in the list of references. Titles of journals of
periodicals are abbreviated according to Chemical Abstracts Ser-
vice Source Index (Cassi).

Two examples of the presentation of references are the
following:

Grabow, WOK, Coubrough, P, Nupen, EM and Bateman, BW
(1984) Evaluations of coliphages as indicators of the virological
quality of sewage-polluted water. Warer SA 10(1) 7-14.

Wetzel, RG (1975) Limmology. WB Saunders Company,
Philadelphia. 324.
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