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1 INTROXFCriON

At presen t hyd ro log i s t s and engineers i n Southern Africa face two

major problems in small catchment hydrology:

ava i lab i l i ty of snai l catchment hydrological data

absence of suitable guidelines on the selection, use and expected

accuracy of the different flood estimation techniques.

Hydrological information i s needed by t h e designer both for basic

design and t o assess the hydrological effects of land-use modifications.

Although extens ive re sea rch has been conducted using data from small

catchments in Southern Africa, these data are not r ead i ly a c c e s s i b l e .

In addition t o the Department of Water Affairs, 25 organizations currently

col lect hydrological data on more than 120 catchments.

Se lec t ion of a design technique should normally go hand in hand with

data ava i l ab i l i ty . Frequently, however, techniques a re appl ied wi th

i n s u f f i c i e n t d a t a . The hydro log is t or engineer i s usually aware of

the data deficiencies but i s seldom able t o a s s e s s the e f f e c t on the

design solution. Even when there are no constraints on data collect ion

or design, i t i s sometimes not possible t o assess the accuracy associated



with hydrological designs. Furthermore, on ungauged catchments where

designs are based on some future land-use modification, gauging of

the catchment might provide l i t t l e information of value at the design

stage.

Research by universities and institutes in South Africa and overseas

has resulted in numerous methods for simulating the response of a

catchment to a storm event. The design engineer faces the difficult

task of selecting an appropriate design method with l i t t l e guidance

as to which technique can be expected to produce the most reliable

result for the situation at hand. Great reliance is often placed

on the selected method and seldom is a sensitivity analysis of the

various parameters conducted.

To help meet the needs of design engineers and hydrologists, the Water

Research Ccrcmission has funded a two-phase research project comprising:

Phase '̂ 1 : Establishment of a small catchment hydrological data

bank

Phase II : Evaluation of small catchment flood estimation techniques

For the purposes of this project a small catchment is defined as one

which has a hydrological response that is not influenced significantly

by the catchment channel characteristics (with the upper limit set

at 100 km2).

This report contains details of Phase 1 of the project.

The purpose of Phase- I of the project is to collate and document the

available hydrological catchment information measured on small catchments

by organizations in Southern Africa.



Sources of suitable hydrological catchment data were identified by

distributing questionnaires to all parties and organizations known

or thought to be involved with hydrological studies. Tremendous interest

was shown in the survey and over 66 percent of the questionnaires

were returned. Details of the questionnaire and data acquisition invest-

igations are presented in Section 2.

A computer-based data file containing information from small catchments

throughout Southern Africa has been established. The format of the

data bank is described in Section 3. Details of the selected catchments

are presented in Section 4.

j In addition to the catchments contained in the data bank, several

! major studies, which at present do not monitor both rainfall and streamflow

! information, were identified. Descriptions of these are presented

! in Section 5.

The Department of Water Affairs is currently recording flow information
i

j at over-800 hydrological gauging stat ions. Nearly 300 of these are

located on small catchments. Some gauging stations are being operated

by other organizations, such as universities, for research purposes,

I and these are reported on in Section 4. The information for the remainder

I of the catchments has, however, not been included in the small catchment

i data bank as the Department of Water Affairs i s in the process of

establishing i t s own data bank. Some of the data collected by the

Department will however be used in Phase II of the study.

It should also be noted that the Department of Water Affairs is prinarily

responsible for obtaining streamflow information and i t would be necessary

to combine Weather Bureau rainfall and climatic information with i t s

data bank to obtain catchment information similar to that contained

in the small catchment data bank described in this report.
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2.1. General

Small catchment data sources were identified by distributing
questionnaires to all organizations known or thought to be
involved with catchment monitoring programmes. Notices requesting
information were also placed in relevant technical journals.
The response to the latter approach however, was poor. This
may be ascribed to the fact that the questionnaires had a very
wide coverage.

Direct contact was then made with the organizations identified
as being monitors of hydrological aspects of small catchments.
A specially prepared data acquisition sheet was used to acquire
relevant physiographic and climatic factors pertaining to the
monitored catchments.

The objectives, format and results of the questionnaire as well

as details of the data acquisition are given below.

2.2 Questionnaire

Objectives

The purposes of the questionnaire were to :

- identify sources of small catchment hydrological data

- establish type of data collected

- establish 'data requirements of end users

- ascertain flood estimation techniques commonly used.



Format of Questionnaire

To meet these objectives, the questionnaire consisted of

four parts addressing matters related to general background,

hydrological data collected, hydrological data required and

the use of flood estimation techniques.

A system of codes was adopted to minimize time spent on filling

out the questionnaire and facilitate handling of the information

recorded on the questionnaire.

A copy of the questionnaire is given in Part 2 of the report.

Response to Questionnaire

j Questionnaires were sent to 284 organizations located throughout

i South Africa, South West Africa, Lesotho, Swaziland and the

Homelands. A further 11 complimentary copies were sent to

j interested parties. This la t ter group was not included in

the overall statistics of the project.

To faci l i ta te data handling the organizations were divided
into 9 groups. An indication of the coverage received by
each organization group is also given in Table 2.1.

The response to the questionnaire was 66 percent, i.e. one
hundred and eighty-nine (189) questionnaires were returned.
The best response was obtained from the Administration Boards
(80%) with State Departments following at 78%. The Homelands
and te r r i to r ies outside South Africa recorded a relatively
poor response. This may be ascribed to a lower level of
development in these regions and consequently a limited interest
in hydrological analysis.



TABLE 2 , 1 : QUESTIO-TNAIRE STATISTICS

ORGANIZATION

STATE DEPAITOENIS1

DEFEND.HOMELANDS

ADMINISTRATIONS

MUNICIPALITIES

UNIVERSITIES

CONSULTANT^

STATUTORY BODIES'*

HATER BOARDS

CUTS IDE RSA5

TOTAL

NUJ-BER
SECT

23

33

10

46

35

84

24

5

24

284

NUJ-BER
RETURNED

18

17

8

32

27

51

18

3

15

189

PERCENTAGE
RESPONSE

78

52

80

70

77

61

75

60

62

66

Nur-SER ^D^!^^ORr^G
SHALL CATC11KENTS

4

0

0

4

5

1

3

2

7

26

NU.'-BER
REQUIRING

DATA

10

8

6

24

14

44

10

1

1

118

NUI-3ER
USING
f-DDELS

10

5

5

28

8

43

6

0

1

106

NUI-3ER NOT
INTERESTED

6

9

1

2

11

7

7

2

• 8

53

1 State Departments
2 Provincial Administration and Development Boards
3 Engineering Consultants
4 Parks Eoards; Sasol; Iscor; CSIR; Mining Houses; S A Transport Services
5 Swaziland; Lesotho; South West Africa; Independent National States

The survey revealed that of the 18.0 organizations that responded

to the questionnaire, 26 organizations are involved with

catchment monitoring programmes, 106 use flood estimation

techniques, 118 organizations required recorded climatic

information and 53 have no interest in hydrological parameters

or flood estimation. •

The 26 organizations involved in monitoring hydrological

aspects on small catchments are active on more than 120 small

catchments throughout Southern Africa. The catchments are

located mainly in rural areas, the land-use being predominantly

veld.

The monitoring programmes are undertaken mainly by Universities,

Municipalities and State Departments. In most instances

catchments are monitored for research purposes. Municipalities

and private concerns monitor catchments mainly to obtain

design information.



Runoff is the most commonly measured parameter followed by

rainfall. Climatic (temperature, evaporation and wind) and

water quality data are recorded on about 45% of the catchments.

Recorded hydrological data are required by 62 percent (118)

of the 189 organizations that responded to the questionnaire.

The most frequent data requirements are rainfall (79 percent

of 118) and runoff (92 percent of 118). Other climatic and

water quality data are required by about 60 percent of the

organizations (see Fig 2.1).

Flood estimation techniques are widely used. The Rational

method is used by 88 percent of the 106 organizations currently

involved with flood estimation. The unit hydrograph method

is applied by 26 percent of the organizations and the SCS

(U.S.D.A. Soil Conservation Service) method by 30 percent

(Fig 2.1). The Time-Area method is used by 34 per cent of

the organizations. The kinematic method is rarely applied

due to its higher degree of complexity and the need for computer

facilities.

The survey also revealed that presently only 79 (viz 42%)

of the 189 participating organizations have access to electronic

computers.

2.3 Data Acquisition

The questionnaire survey showed that some 26 organizations were

involved with catchment monitoring programmes. Contact was made

telephonically with these organizations to establish the suitability

of the monitored catchments for inclusion in the Small Catchment

Data Bank. A visit was then made to these organizations to gather

the relevant catchment information. A data acquisition form

was prepared for this purpose. A system of codes was used to

ease the filling out of the data acquisition sheet. A copy of

the data acquisition sheet is given in Part 2 of the report.
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The information obtained for each catchment included:

physical parameters of the catchment

- instrumentation type and distribution

rainfall, runoff, other climatic and water quality data

status of data processing.

Contact with the organizations revealed that of the 26 involved

with catchment monitoring programmes, 14 collected both rainfall

and runoff data. The catchments monitored by these organizations

were therefore considered suitable for Phase II of this project,

ie the evaluation of flood estimation techniques. These catchments

are termed "Selected" Catchments. Details of each of these catchments

are given in Section 4 of this report.

For each of the selected catchments cursory checks were made

on the information recorded on the data acquisition sheets.

In cases where basic parameters were omitted, an estimated value

was inserted where possible. For example, the average catchment

slope was estimated and presented as one of the following ranges:

flat 0- 5%

moderate 5-10%

steep +10%

The mean altitude was taken to be the average between the elevation

of the highest point in the catchment and the elevation of the

• flow recording stations.

i

! During the course of the study, the need for additional information

j on the data acquisition sheet such as magisterial district, province,
i

vegetation, soils and geology was identified and the sheet was
updated.

j

i Several telephone conversations were had with the organizations

j monitoring selected catchments to verify the information finally

I contained on the data acquisition sheets. The information was
1

! subsequently captured on computer and is stored in code form
j
j as described in Section 3.

«IKR^
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3 SMftli CATCHMENT DATABANK

The Small Catchment Data Bank was assembled to provide ready access

to hydrological data monitored on small catchments. Unlike other

current hydrological data banks, the Small Catchment Data Bank also

contains the complete range of physical and hydrological parameters

of each of the monitored catchments.

Only 109 of the monitored catchments were considered suitable for

detailed description and inclusion in the data bank. These catchments

are discussed in Section 4. Other monitored catchments not included

in the data bank include:

- catchments monitored by the Department of Water Affairs, who

have an already established data bank for streamflcw

- catchments with an inadequate rainfall/runoff data base, i .e .

either rainfall or runoff not recorded.

Brief descriptions of these other catchments are, however, given in

section 5 together with details of the organizations involved.

The data bank was established in two forms :

- printed

- computer magnetic tape.

3.1 Printed format

The printed form consists of two pages of information per catchriEnt

as discussed in Section 4 and listed in Part 2 of the report.

The information given, in sequential order, includes:

catchment identification and location

catchment details

data collected

- streamflcw recording station details



11

background information on the monitoring organization and

programme

information files

physical catchment information

a map of the catchment

recorded data, ie type of data, station number, instrument

period of records and status of data.

The printed form is structured to assist the end user to :

- minimise time spent on locating relevant catchment information

- identify monitored catchments in the particular area of interest

establish the type and format of data recorded

- establish the availability of recorded data

- provide access to the information stored on the computer

based data bank.

These files are similar in format to the Data files presently

being developed by the Department of Water Affairs (DWA), the

major difference being that the DWA catchment and measuring weir

descriptions will be in essay form.

3.2 Computer Based Data File

The computer based Data Bank contains two file types viz, catchment

information files, and data files.

The catchment information fi les contain the same details of the

109 monitored selected small catchments as that shown on the

printed form. The information is not stored as text, but as

codes, derived fran the data acquisition sheet. The information

is also stored in the sequential format of the data acquisition

form, which is different to the printed form.
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A computer program was written to translate the computer information

file into the printed form.

It was envisaged at the start of the project that the data files

would contain raw data recorded by the monitoring organization

and, in cases where available, processed data. However, data

formats developed by the individual organizations were developed

specifically for their own use and consequently the formating

is inconsistent and the computer compatibility of the files varies

from organization to organization (see Table 3.1). This computer

incompatibility has made i t difficult to store raw or processed

data on the data f i l e s . The Data Bank will therefore contain

at this stage only selected hyetographs and hydrographs for the

catchments used in Phase II of the research project.

3.3 Access to the Data Bank

On completion of the research project i t is proposed that the

computer files comprising the Data Bank would be taken over and

operated by the Department of Water Affairs. Catchment information

files and data files containing selected events could therefore

be accessed through DWA.

Additional hydrological data would become available as the Data

Bank develops and data are re-formatted and made compatible with

DWA formats. In the meantime, six of the monitoring organizations

have cctTputerized data which are available, from these organizations,

for more than 40 catchments with an average period of record

of about 10 years, as shown in Table 3 .1 . In most cases the

chart reduction procedure is break-point digitization. The captured

information can therefore be retrieved at any convenient time

resolution.
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TABLE 3 . 1 : SELECTED CATCHMENTS FOR WHICH COMPUTERISED DATA FILES ARE

AVAILABLE

Organization

Directorate of
Forestry

Department of
Water Affairs

CSIR (Durban)

Rhodes University

University of
Natal*

University of
Zululand

Catchment

G1M14
G1M15
G1M16
G1M17
G1M18
G2M02
G2M03
G2M06
G2M07
G2M09
G2M10
G2F01
G1F02
G4M08
G4M12
G4F01
G4F02
C8M24
C8M25

Pinetown

Q9M20
Q9M21
Q9M22
Q9M23
Q9M24
FR01

V1M12
V1M15
V1M19
V1M20
V1M28
V7M03
V7M11
U2M16
U2M18

W1M12
W1M13
W1M14
W1M15
W1M16
W1M17

RAINFALL RECORD

Period
(years)

From To

1968-1984
1968-1984
1968-1984
1968-1984
1968-1984
1961-1984
1961-1984
1940-1984
1936-1984
1940-1984
1940-1984
1944-1984
1936-1984
1967-1984
1967-1984
1967-1984
1967-1984

1980-1984
1980-1984

1978-1981

1975-1984
1975-1984
1975-1984
1975-1984
1975-1984
1983-1984

1965-1984
1977-1984
1964-1984
1964-1984
1977-1984
1977-1984
1964-1984
1977-1984
1977-1984

1975-1984
1975-1984
1975-1984
1975-1984
1975-1984
1975-ly84

Status of
Data

Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed

Processed
Processed

Processed

Processed
Processed
Processed
Processed
Processed

Not
available

Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed

Processed
Processed
Processed
Processed
Processed
Processed

RUNOFF RECORD

Period
(years)

From To

1968-ly84
1968-1984
1968-1984
1968-1984
1968-1984
1961-1984
1961-1984
1940-1984
1942-1984
1947-1984
1947-ly84
1961-1984
1966-1984
1968-1984
1968-1984
1970-1984
1970-1984

1980-1984
1980-1984

1978-1981

1976-1984
1976-1984
1976-1984
1976-1984
1976-1984
1976-1984

1965-1984
1977-1984
1964-1984
1964-1984
1977-1984
1974-1984
1964-1984
1977-1984
1977-1984

1977-1984
1977-1984
1980-1984
1977-1984
1977-1984
1977-1984

Status of
Data

Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed

Processed
Processed

Processed

Processed
Processed
Processed
Processed
Processed
Processed

Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed
Processed

Processed
Processed
Processed
Processed
Processed
Processed

Computer

Univac 1100
IBM Compatible

Eurroughs

CYBER 750
CDC Compatible

CDC

Univac 1100
IBM Compatible

IBM

Only stations with the most suitable data for general use are provided.
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4 SELECTED MONITORED CATCHMENTS

Catchments are classed as "selected" if the recorded data are extensive

and considered of value in terms of Phase II of this project, i.e.,

Evaluation of Flood Estimation Techniques. Generally, these catchments

contain a good rainfall/runoff data base.

There are 109 selected catchments presently being monitored by 14

organizations throughout Southern Africa. The location of the selected

catchments are shewn on Fig 4.1.

TABLE 4.1 : LOCALITY, LAND-USE AMD AREA OF MONITORED SMALL CATCHMENTS

LOCALITY
(Dra inage Zone)

A

B

C

D

G

K

Q

U

V

W

X

SWA

URBWJ

1 - 10 tan2 1*

10-100 km2 2

0- 1 kn\2 1

Number of m o n i t o r e d c a t c h m e n t s

AGRICULTURE

30-100 fcr.2
+100 km2

0 - 1 km2

1- 10 tan2

10-100 km2

1
1

4

1
2

LAND

VELD

10-100 km2

0 - 1 km2

1 - 10 km2
10-100 km2

10-100 km2

0 - 1 km2
1 - 10 km2

10-100 km2

0 - 1 km2

1 - 10 km2

10-100 km2

0 - 1 km2

1 - 10 km2

10-100 km2

0 - 1 km2

1 - 10 kra2
10-100 kin2

+100 km2

0 - 1 km2
1 - 10 k n 2

10-100 km2

USE

1

2

1
3

10

8
10

2

1
3
2

14
5
2

1
1
5
1

4
3

6

FOREST

0 - 1 km2

0 - 1 Ion2

1 - 10 km2

10-100 lcr.2

10-100 ta2

1- 10 to2

0 - 1 km2

1 - 10 km2

1 - 10 km2

0 - 1 kra2

10-100 km2

1

2
2
1

1

2

1
2

1

3
3

MDJDC

•

•

TOTAL

2

3

4

12

25 '

3

6

7

24

12

13

6
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\ B8F02
38F03
88FO4

X2FOI
X2FC2
X2FC3
X2FC-*
X2FC-S
X2FC6
X2FO7
X2FO3

VI MO?
VIMO5
VIM06
VIM07
VIM08
VIM2I
VIM22
VIM23
VIM24
VIM2S
VIFOI
VIFO2
VIFO3
V!FO4
VIF05

9) NUMBER OF MONITORED
CATCHMENTS

G DEPARTMENT OF V/ATER
AFFAIRS DRAINAGE NUMBERS SG I I

SG 12
SG I 3
SG 14
SG 16

CCCROI
CCCRO3
CCCR05

G2 FOI
G2 FO2
G2 M02
G2 MO3
G2 MO4
G2 MO6
G2 M07
G2 MO9
G2 MIO

G4FOI
G4F02
G4M0S
G4MI2

LOCATION OF SELECTED SMALL CATCHMENTS
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The majority of the catchments (97%) are located in predominantly

rural environments and the land-use i s therefore mainly veld. Four

of the selected catchments are located in urban areas. Nineteen catchments

are predoninantly forested areas while nine catchments are predominantly

agricultural catchments (see Table 4.1 and 4.2) . Because land-use

changes have occurred on certain of the catchments during the course

of the monitoring programme, the totals given in Table 4.1 and 4.2

exceed the total number of selected catchments.

TABLE 4 . 2 ; AREA AND LAND-USE DISTRIBUTION OF SELECTED M0NHO3ED CATCHMM5

Area
km2

0- 1

1- 10

10-100

+100

TOTAL

LAND-USE

Urban

1

1

2

4

Agriculture

4

1

3

1

9

Veld

30

23

31

1

85

Forest

7
10

2

19

TOTAL

42

35

38

2

117

Rainfall and runoff are recorded on all of the selected catchments.

The average period of record is about 20 years. Other climatic data

and water quality information are monitored on about one-third of

the catchments.

Details of the organizations undertaking monitoring programmes and

information regarding the monitoring programmes are given in Table

4.3. A l i s t of al l the selected catchments is given in Table Bl in

Part 2. The catchments are grouped according to the DWA drainage

regions. Details are also given of the organization undertaking the

monitoring programme, catchment area, land-use and period of available

rainfall/runoff record.
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Name of
Organization

Department of
Water Affairs*

Directorate of
Forestry

Department of
Agriculture and
Water Supply

Cape Town
Municipality

University of
Natal

Rhodes University

University of
the Witwatersrand

University of
Zululand

De Wet Shand

CSIR Natal

S A Sugar Assoc.

Lesotho Met
Office

SWA Water Affairs

Swaziland 5̂et
Office

No of
Catch-
ments

2

47

1

3

9

9

2

6

2

1

4

11

6

6

Catchment
size

(tan2)

9-83

0,121-3,564

100

20-61

0,41-34

0,04-73

1-10,36

0,67-82,9

14,5-25

0,12

0,035-0,5

6-108

17,3-131

8-119

Land-use

Urban, agricul-
ture and veld

Veld and
afforestation

Veld

Urban, mountain
and forest

Agriculture,
veld and
afforestation

Agriculture,
veld and
afforestation

Urban

Agriculture,
veld and
afforestation

Veld

Urban

Agriculture

Veld and
agriculture

Veld

Urban, agricul-
ture, veld and
forest

Locality

Bethlehem

Stellenbosch,
Cathedral Peak,
Sabie

Lady Grey

Cape Town

De Hoek
Ntabahlope
Cedara

Grahamstcwn
Wilderness

Johannesburg

Zululand

Owa Qwa

Pinetown

Tongaat

Lesotho

South West
Africa

Swaziland

Monitoring
Period

1980-present

1935-present

1973-present

1958-present

1964-present

1977-present

1975-present

1982-present

1975-present

1976-present

1978-1981

1977-present

1950-present

—

1974-present

Purpose of study

To invest igate
possibility of
increasing runoff
by cloud seeding.

To determine the
influence of manage-
ment regimes on the
water yielding pro-
perties of mountain
catchment areas

Research into
sediment estimation
and s i l t movement

For flood drainage
design

To develop rainfall/
runoff models for
small catchments

Research into the
development and
testing of lumped
parameter conceptual
rainfall/runoff
models in semi-arid
and sub-humid catch-
rents

To determine rain-
fa l l , runoff and
water quality for
research purposes

To evaluate techni-
ques for estimating
catchment runoff

To estimate catch-
ment yield

To estimate the
input of pollutants
to an urban catch-
ment

Studying effects of
different cane
management practices
on runoff

To determine catch-
ment runoff yield

Research for struc-
ture design and
erosion control

To estimate catch-
ment runoff yield.

Future
Extensions

None

None

None

Extension of
flow and moni-
toring

Sediment,
TDS sampling

Ins ta l la t ion c
5 ra infal l
gauges

None

Sediment and
TDS sampling

None

None

Rainfall simul
tion and mode2
ling technique
on adjacent pi

None

None

None

Special monitoring programme and not included in the general DWA hydro!ogical data accumulation programme.
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Each of the selected catchments is documented in a standardized two-

page information sheet. Information contained in the description

includes catchment characteristics/ hydrological parameters/ gauge

details and recorded data. Also affixed to the information sheet

is a map of the catchment showing gauge location/ topography and in

sane cases, land-use. Examples of the two-page information sheets

of a selected catchment are given below (see Rhodes University - Q9M21 -

Albany, Eastern Cape and Council for Scientific and Industrial Research -

Pine 1 - Pinetown, Natal).

The two-page information sheets for each of the selected catchments

are given in Part 2 of the report. The catchments have been grouped

firstly under DWA drainage region, then in accordance with the numerical

numbering system as used by EWA. Fig 4.1 and Table B.lf also given

in Part 2, faci l i ta te the location of the write-up of a particular

selected catchment.

Part 2 of the report also contains a l i s t of references related to

the catchment monitoring programme.
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Rhodes University - 09M21 - Albany/Eastern Cape

CATCH>ENT IDENTIFICATION

CATCHMENT NAME
LOCATION LAT.

Lac.
RIVER

ECCA B
33 dog. 13.00 min. S.
26 deg. 39.00 min. E.
Tributary of Brak

GAUGE REFERENCE NO Q9M21
NEAREST TOWN Grahamstown
WGISTERIAL DISTRICT Albany
PROVINCE OR COUNTRY E a s t e r n Cape

CATCHMENT DETAILS

CATCHMENT AREA
AVERAGE CATCHMENT SLOFE
KEAN ALTITUDE
KEAN KIJJAL PRECIPITATION
NO OF DANS IN CATCHMENT
SHAP2 FACTOR
DRATNA3E DENSITY

9 . 1 0 Eq.km.
F l a t (3.7%)

370 m AMSL
420 itm

0
No details
No details

DATA COLLECTED

RAINFALL
RUNOFF
CHEMICAL
TDS
SEDWENT
EVAPORATION

Yes
Yes
Yes
Yes
Yes
Yes

VEGETATION
LAtJD USE
SOILS
BINOMIAL SOIL TYPE
GEOLOGY

TEMPERATURE
WIND
RELATIVE HUMIDITY
NET RADIATION
SOIL ^DISTURE
INFILTRATION

Valley Bushveld
Veld
Lithosols
No details
Sandstone, mudstone & shales of the Ecca
Group (Karoo Sequence) and Dwyka tillite
(Karoo Sequence)

Yes
Yes
Yes
No
No
NO

RAINFALL d a t a a r e a v a i l a b l e , KLJNOFF d a t a a r e a v a i l a b l e , OTHER CLIMATIC d a t a a r e a v a i l a b l e

STREAMFLCW RECORDING STATION DETAILS

OONTROL
MEASURES LIMIT
RATING CURVE
STOSKE CAPACITY BEHDH COtJTRCL
PERCENTAGE OF STCRA3E SILTED

Corr.pound V-notch Broad-crested Weir
75.90 cur?.ec a t 3.04 metres

Calculated
No details
No details

BACKGROUND INFORMATION

ORGANIZATION
DEPARTMENT
CONTACT PERSON
ADDRESS

TELEPHONE

Rhodes University
Hydrological Res Unit, Geography Dept
Dr D A Hughes
Hydrological Research Unit
P O Box 94
GRAHAKSTCWN
6140

(0461) 4014

THE MCNIT0RI1G PRCGRAMME - started
- purpose

- future
extensions

1976
To develop & test lumped parameter
conceptual rainfall/runoffmodels in
semi-arid sub-humid catchments

None

INFORMATION FILES

CATCHMENT INFORMATION FILE
CATCHMENT MAP
LIST OF REFERENCES
RAINFALL DATA
' DATA

PHYSICAL CATCH>ENT INFORMATION

Q9M21
C9M21.MAP
RHODES.REF
Q9M21.RAIN
Q9M21.FLCW

(Last update : January 1985 )

LAND USE

DRAINAGE CHARACTERISTICS

1976 to 1984 100 % veld

Stream is seasonal and well defined
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KEY : Measuring s i t e for

Rainfall

Runoff

Water Quality

Evaporation

Temperature

Wind

Soil Condition

•

•
O

©

a
a 33° 13'

SCALE

¥: CLUSTERED RAIN GAUGES
FPI - FPII, FPI3i
SEE CATCHMENT FRO I

REOORDED DATA
i h
1 PARAMETER !
j MEASURED I

1 RAINFALL

1

1 RUNOFF
1

1 CHEMICAL
1 TDS
1 SEDIMENT

'1 EVAPORATION'

1 TEMPERATURE
1 WIND
1 REL.HUMIDITY
1 NET RADIATION

Sl.J lON 1
KU.V3ER I

AP02 *!
BP02 I
FPI I
FP2
FP3 I
FP4
FP13
FP4
F?5
FP6
FP7
FP8
FP9
FP10

C9K21
FR01
FP.01
FR01
FR01

AE02
FE01

1 FW01
1 FvJOl
1 FW01
1

1 SOIL MOISTURE I
1 INFILTRATION 1

INSTRUMENT 1 PERIOD I NO. OF
TYPE IFROM-TO I BREAKDOWNS 1

C a s e l l a Siphon 11975-19841
C a s e l l a Siphon 11975-19841
Tipping BucketI19S3-1984I
Tipping Bucket 11983-19841
Tipping Bucket 11963-19841
Tipping Bucket 11983-19341
Tipping Bucket 11983-19841
Sto rage Gauge 11983-19841
Storage Gauae 11933-19841
Sto rage Gauge 11983-19841
Storage Gauce H9S3- lyS4 |
S to rage Gauge 11983-19341
Sto rage Gauge 11983-19341
Sto rage Gauge 11983-19841

Ott 11976-19841
Ott 11982-19841
Pump Sander 11983-19841
Cond Meter 1-1981-19841
Surveys 11982-19841

1 Class A Fan 11983-1984!
! Class A Pan 11983-19841
1 Thermograph 11983-19841
1 Anemometer 11983-19841
1 tiydrograph 11983-19841
1 1 1

1 1 1
1 1 1

0-25 % 1
0-25 %
0-25 % 1
0-25 %
0-25 % 1
0-25 %
0-25 %
0-25 %
0-25 %
0-25 %
0-25 %
0-25 %
0-25 %
0-25 %

0-25 %
0-25 %
0-25 %

75-100%
0-25 %

0-25 %
0-25 %
0-25 %
0-25 %
0-25 %

MEASURING 1 ROT DATA 1 PROCESSED
h

DATA I
FREQUENCY ISTOR/GE ST/SUSlSTOR/GE STATUSl

Continuous 1
Continuous 1
Continuous I
Continuous I
Continuous 1
Continuous 1
Continuous)
> Daily I
> Daily 1
> Dailv 1
> Daily I
> Daily 1
> Daily I
> Daily 1

Continuous 1
Continuous 1
> Daily I
Continuous I
> Daily 1

1 > Daily |
1 > Daily 1
1 Daily 1
1 Daily 1
1 Daily I
1 1

1 I
1 1

Computer tapel
Computer tapel
Computer tapel
Ccnputer tapel
Computer tapel
Computer tape 1
Computer tapel
Data sheet
Data sheet 1
Data sheet
Data sheet
Data sheet
Data sheet
Data sheet

Paper strip
Paper strip
Data sheet
Paper strip
Data sheet

Data sheet
Data sheet
Paper strip
Paper str ip
Paper strip

Computer
Computer
Cccr.puter
Carputer
Computer
Carputer
Computer

Computer
Computer

tapel
tapel
tapel
tapel
tapel
tapel
tapel

tapel
tapel

Majority of gauges are owned by Water Research Camussion
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Council for Scientific & Indus Research - PINE1 - Pinetcwn,Natal

CATCHMENT IDENTIFICATION

Pinetcwn 1
29 d e g . 49 .00 m i n . S.

CATCHMENT HAMS
LOCATION LAT.

LONG. 30 d s g . 52 .00 min . E.
RIVER Palra ie t

GAUGE REFERENCE NO PDffil
NEAREST TCWN Pine tcwn
MK3ISTERIAL DISTRICT Pine tcwn
PROVINCE OR COUNTRY N a t a l

CATCHMENT DETAILS

CATCHMENT AREA
AVERAGE CATCHMENT SLOPE
MEAN ALTITUDE
MEAN ANNUAL PRECIPITATION
NO OF DAMS IN CATCHMENT
SHAPE FACTOR
DRAINAGE DENSITY

DATA COLLECTED

• 12 sq.km.
Flat (2%)
347 m AMSL
1000 mm

0
No details
No oetails

VEGETATION
LAND USE
SOILS
BINOMIAL SOIL TYPE
GEOLOGY

RAINFALL
HJNOFF
CHEMICAL
TDS
SEDIMENT
EVAPORATION

Yes
Yes
Yes
Yes
Yes
NO

TEMPERATURE
WIND
RELATIVE HUMIDITY
NET RADIATION
SOIL MOISTURE
INFILTRATION

Urban
Lithosols
No details
Table Mountain Group - Quartzitef shale,
t i l l i t e

Ifo
No
No
No
No
N,o

RAINFALL d a t a a r e a v a i l a b l e , HJNOFF d a t a a r e a v a i l a b l e

STREAMFLCW RECORDING STATICN EETAILS

CONTRCL
KEASURIM3 LIMIT
RATDJG COHVE
STORAGE CAPACITY EEHIKD CONTROL
lERCEl.TAGE OF STORKSE SILTED

BACKGROUND INFORMATION

Pipe section 762mm diameter
.50 cunec at .61 metres

Calibrated
No details
No details

ORGANIZATION Council for S c i e n t i f i c & Indus Research
DEPARTMENT National Institute for Water Research
CONTACT PERSON Mr D E Simpson
ADDRESS National Institute for Water Research

Council for Scientific & Indus Research
P O Box 17001
OONGELLA
4013

TELEPHONE (031) 255531

THE MONITORING PROGRAMME - started
- purpose

- future
extensions

1978
To estimate the import of pollutants
to an urban catchment by atmospheric
fallout & their export by storm runoff

None

INFORMATION FILES

CATCHMENT INFORMATION FILE PDIE1
CATCHMENT MAP PINE1.MAP
LIST OF REFERENCES CSIR.REF
RAINFALL DATA PINE1.RAIN
HJNOFF DATA PINE1.FLCW

PHYSICAL CATCHMENT INFORMATION

(Last update : January 1»85 )

LAND USE

DRAINAGE CHARACTERISTICS

1978 t o 1981 100 % urban

S t re sn i s seasonal but no t wel l defined
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KEY : Measuring s i t e for

Rainfall

Runoff

Water Quality

Evaporation

Temperature

Wind

Soil Condition

e
•

a

o

©

•

RECORDED DATA

PERVIOUS AREAS

IMPERVIOUS AREAS © A
PINE1

350

340

350

29° 49

345

353

SO ICO ISO tOOm

SCALE

PARAtETER
MEASURED

I STATION
I KUJ3ER

INSTEUMCT
TYPE

IFERIOO
IFROK-TO

I NO. Of |
1 BREAKDOWNS I

H h

ME/^SURItG I RH7 DATA I PROCESSED DATA I
FREQUENCY ISTCRAGE STATUSlSTOR/GE STAIUSl

RAINFALL I A Casella Sipnonl1978-19811 0-25 % I Continuousl Paper s t r i p I Computer tapel

RUNOFF
CKEyJCAL
TDS
SEDIMENT

I PT1
I PT1
I PT1
I PT1

Ultrasonic
Auto Sampler
Auto Sampler
Auto Sampler

11978-19811 0-25 %
11978-19811 0-25 %
11978-19811 0-25 %
11978-19311 0-25 %

Continuousl Paper s t r i p
Continuousl Data sheet
Continuousl Data sheet
Continuousl Data sheet

Computer tapel
Ccmputer tapel
Computer tapel
Carputer tapel

EVAPORATION I
TEMPERATURE I
WIND I
REL.HUMIDITY I
NET RADIATION j

SOIL {•DISTJREl
INFILTRATION |

Majority of gauges are owned by Council for Scient i f ic & Indust Research
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5 OTHER CATCHMENTS

Apart from the catchments described in Section 4, a considerable amount

of additional hydrological information is being gathered throughout

Southern Africa. The information includes a wide range of hydrological

parameters/ but in many instances, the various parameters are being

monitored in isolation. The data therefore does not represent a complete

hydrological and physical picture of the monitored catchment. This

information is consequently not considered suitable for inclusion

in the Small Catchment Data Bank.

Catchments classed as 'other catchments1 include catchments monitored

by the South African Department of Water Affairs. These catchments

are maintained by the Department and are presently being banked in

the Water Affairs Data Bank now under development. Including these

catchments in the Small Catchment Data Bank would therefore be a dupli-

cation of work. Also included under other catchments are details

of data accumulated by the Weather Bureau.

There are also a number of monitoring programmes which are still in

the planning stage. Where sufficient details are available, the scope

of work to be undertaken is given.

The 'other catchment' monitoring programmes are a good source of additional

small catchment information and enhances the usefulness of the Small

Catchment Data Bank. Details regarding the monitoring programmes

are therefore given below. The information presented includes :

details of the organization undertaking monitoring programmes

background to monitoring programme

details of monitoring programme

discussion of data recorded.
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5.1 Department of Water Affairs

The primary function of the Department of Water Affairs is the

development and control of South Africa's water resources to

ensure the provision of sufficient water of acceptable quality

at reasonable cost.

To meet these objectives, a country-wide network of more than

800 river flow stations has been established. Flow records are

also obtained from 180 existing dams and provide information

on river flow, flood peaks, chemical quality and sediment loads.

About 280 of the monitored catchments are smaller than 100 km2

in area and are listed in Table 5.1. Evaporation is measured

at about 170 sites near large dams'.

The earliest monitoring programmes were started at the turn of

the century. Readings were ini t ia l ly taken on a daily basis,

but many of the gauging points are now fitted with continuous

flow recorders.

The recorded data are processed by hydrologists in the Department

and part of the hydrological data is already stored in computerized

data banks. Access may be had through the Department.

Contact Person

Address

Telephone

Mr D Zietsman; Mr J Schutte

Directorate of Hydrology

Department of Water Affairs

Private Bag X313

Pretoria

0001

(012) 299-2736/8
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TABLE 5.1 ; DIRECTORATE OF WATER AFFAIRS - RIVER GAUGING STATIONS (<100 km2)

Station
No

A2K24

A2.»C13

Ai-JS

A2TJ8

A2M39

A2S43

A2.-.47

A2«3

A2>54

A2JC6

A2K37

A3JU6

A4KC9

Aeac

A<K11

AEM18

A6M3

ASJ20

A M I

A£«22

A6X24

A9M2

A9.>O3

AS. .".36

M.107

B6.'::2

B 6 M 3

B6XC6

B6K07

B7K02

•B7K03

B7K06

B7K14

K K 3 5

B8K36

B8K12

C2K20

C2X23

C2K26

C2K27

C2K28

C2K30

C2X34

C2M3S

C2-37

C2W8

C2.-51

C2-32

C2M2

'C5K21

C5fC2

River

BrarAlel

^Jdip-Ctaj

SVeerpoort

Kiterklccf Onoer

Katerklocf Bo

Riverside Spruit

Klein JuiuUel

SterV.strcfla

FjrtSee:spruit

£t eo roc nds pr ui t

EXir-nerspruit

KUsetoarspruit

Witrarispruit

Baiieloop

G.-oot-*l

Rasloep

Pessie se water

."iidelfor.teinspruit

De Ketspruit

Rartebeeslajgte-
spruit

Itootjis s* Loop

Kutshin&di

Tshina--»!

Livhungwa

Lator^-ria

Tieur

Treur

ICrar^Uoct'spr" vt

VyenoeX

^ a b i t s l

Selati

tootso

Selati

Eroedersttocu

Broederstrccn

Hac"«leni

n i p

Wonderfonteinspcuit

Kiddelvleistruit

footecardspruit

Rietior.teir.spruit

Ctog van Wonder—
fontein

Eujfelsdor ing-
spruit

Blyvocruitsigsprui

Riecvalleispruit

Du ToUsprult

Donkercptuit

KxaAlkop

Ocxj van tlands-
fontein

Elein-Rierspruit

Kqjb.nyane

Latitude

26O 09'

250 52.1/2'

25O 52'

250 44>

250 43.

250 47.1/2'

2SO 04"

250 43.1/2'

25= 41'

25O 44'

25O 44'

250 35.3/4'

230 58.3/4'

24° 34.1/2'

24O 45.1/2'

240 46.1/4'

24O 39.3/4'

240 40.1/4"

240 381

240 36"

240 i s . 1/2"

22O 54. V2"

22O 53.3/4'

23O 02.1/4"

230 03.1/4"

24O 41"

240 41.1/4"

24O 55.V2'

240 43.1/4'

24O 05.1/2'

240 07.1/2'

240 03'

240 07.1/2'

23O 43.1/2"

230 s i .

230 44.

:6o u .

| 260 13.V2"

25O 14"

26O 14"

| 260 14.3/4

260 18.3/4

260 26.1/2

. 260 24.1/4

260 23.3/4

260 27.1/2

26O 16.3/4

260 26.1/4

26" 24.3/4

26O 24.1/4

29O 40'

29O 17.1/4

Longitude

27O 35.3/4'

270 47.

27O 47'

I7O 12.3/4'

270 11.1/4'

290 02"

270 53.1/4'}

2/o 28.1/2'

230 17. V4'

23O 10.3/4'

233 10'

2SO 13.V2'

2/O 431 |

280 33.1/2"

29O 20.3/4'

23° 21.1/4"

ISO 27.1/4"

23O 33.3/4'

230 35.3/4.

23O 36.1/2'

23O 54.1/2

30O 31.3/4'

30O 31.V2"

30° 16.3/4'

3CO 14.3/4'

3C° 49'

30O 43.3/4'

30O 32.3/4'

30O 38.3/4-

30° 16.1/2'

30° 21.V2"

310 42.3/4'

30° 21.1/41

29J 58'

29O 56.3/4'

33° 04.1/4'

27O 49'

27O 44.1/2'

27O 40"

270 39'

27O 35.1/2

270 25.1/4

27O 19.1/2

2(0 21.1/4

270 06-

2/O 03.1/4

270 so-

2/O 2a.3/4

27O 27.1/2

' 27° 36"

240 14.3/4

• 26O 5S.1/4

A r «

13

15

S3

17

3,6

24

es

E3

35

10

66

39

10

70

73

12

16

4J

16

1,7

23

?b

62

16

47

S7

92

43

85

S3

84

41

S3

17

39

1.15

46

83

25

4.3

31

0,33

21

13

7,6

71

13

2,1

' 5 .1

1,4

• 23

33

Start
Date

1953

1964

1S54

1970

1971

1 " 1

1971

1973

1952

19 52

1932

1965

1530

1S54

1966

1973

1973

1»73

1973

1573

1973

1S31

1S31

1951

15S1

1519

1959

1553

1971

1943

1-48

1552

1573

| ^ 4 3

1943

1951

1952

1957

1357

1957

la 57

1957

1957

i 1957

1 IS 57

1557

IS 37

1966

1956

19 ""O

.\9C3

isao

Date
Closed

1573

1533

1 1973

| 1961

I 1956

! 1956

; 1564

1971

1966

j 1963

19S3

1553

1969

Station
No

D2.11S

D4M03

D4.-U4

El>-.02

E1K03

EJLS34

E2K05

EL".O6

E2K10

Cl'XIl

d.".O3

G1K04

CL"09

GIM10

C1H11

C1X12

CL-O9

Gl«21

C1X29

G1W0

•CUJ2

G1H33

C1X37

cues

C1K39

CW40

G1J141

G1X42

GZ101

CZ'105

C2JQ6

G2JU7

CZK18

C3-05

G4«C9

G4H10

&UO1

C4K13

G5MC6

EUIC4

H1K35

Bl«37

E U O l

E1K13

B1K14

B1K16

EUQ7

BOR19

HUCO

River

Caledon

fwartbas

K^lopo-oog

Tee •

KoordhoeU

Bocntjies

Kleintrak

Kruis

Uruis

Werrrers

rra-TsiJicek

&erg

Bralckloofsprult

Knolvleispruit

Katervals

Watervals

Earv;hoek

Klein-Berg

Leeu

Rron

'-•zn s-ioeJt

Eanghoek

Kraa

Wolvehoefc

Vis

ror.pagr.i ies

Banghoe1-.

Plarie-^rug

JonJcerchoelt

*Jor>.ers.ioek

Loure.ia

Veldrfacters

Silwerstroai

PaptuUs

Jakkjds

JaXkils

Palriet

FleirWa^Vdls

KLeirt-Sarti£rif

Jan Cutetts

Jan r-jTolta

Wit

H i t

Koekedm

Vals

Rooiklocf

U.arti3

Slanchoek

E^rttres

Latitude

230 35.3/4.

260 43.

25O 53.

32O 47.3/4"

32O 42.3/4'

32O 37.3/4'

31O 56•

330 09'

330 C6.3/4'

330 50'

33O 53.1/2'

330 55.1/2'

330 23.1/4'

330 23.1/2'

33O 22.3/4'

330 21 .V4'

33O 54.3/4'

33O 11'

33O 09.1/2'

33O 37.1/2'

330 57.1/4'

33O 56.3/4'

33O 37.3/4'

33O 56.1/2'

33O 32.1/2'

33O 21.1/2'

33O 28.3/4'

33O 54.1/4'

33O 58.1/2'

33O 59.1/4.

34O OS.1/4'

33O 54.1/2'

330 35"

32O 39'

34O 10'

34O 10.1/2'

34O 07.1/2'

| 34O 09.3/4'

34O 31.

33O 33.3/4'

330 36.1/2'

33O 34-

33° 33.1/2'

33O 21.1/2'

33O 25.3/4'

33O 2S.1/4

33O 44'

33O 35.1/2

33O 33.1/2

Longitude

23O 35.

20O 01.1 /2 '

250 01.1/4'

19° 05"

l»o 04'

19O 04.1/2'

1»° 45.1/2'
190 22 .1 /4 '

19O 23 .1 /2 '

15O OS1

190 04 .3 /4 '

19O 03.3/4-

19O 10.1/4'

190 09.1/2'

ISO 06'

190 06.3/4"

18O 56.1 /2 '

ISO 09 .1 /4 '

l»o 03'

150 OS'

ISO 58.3/4"

ISO 58"

18O 59.1/2"

19O 02.1/2'

leo 55.1/2'

13° 57.1/2'

18O 58.3/4'

-

leo 51.1/4-

lo° 56.1/4'

130 57.1/4'

13° 51.1/21

ISO 47 .

18O 21.3/4'

ISO 38'

1JO 08"

190 07.3/4'

19O 02'

19O 03'

ISO 58.2/2'

19O 20.1/2'

19° 19.1/4"

19° 09'

1J° C6.3/4'

190 18"

190 24.1/2"

ISO 28.3/4'

19O 07'

l»o 13.1/2

I90 26'

Area
fcn2

63

70

22

45

68

61

85

40

Start
Date

1959

1941

1955

1933

1933

1933

1529

1929

85

40

70

5,7

10

27

36

25

19

36

12

7,6

11

69

17

43

39

121

7,6

70

31

20

92

0,35

26

86

2,0

6,7

63

2,1

3,2

54

80

84

28

53

18

11

61

66

13

1903

1949

1949

1954

1964

1954

1964

1963

1968

1572

1S69

1975

1975

1978

1978

1978

1579

1979

1580

1931

1940

1947

1970

1971

1*74

1973

1964

1*64

1965

1956

1928

1950

1950

1953

1965

1*65

1966

1969

1969

1972

Cute
Closed

1913

1S43

1943

1943

1547

1522

1937

1975

1541

1952

1954

1373



•26

TABLE 5 . 1 ; DIRECTORATE OF WATER AFFAIRS - RIVER GAUGING STATIONS (<100

Station
Mo

H2K05

H4T.03

H4J33

H4K07

H4JU9

B4M10

B4.M2

B4>tlS

BSM3

B6MO4

B6KQ5

BSM6

BSKC7

B6H0S

B6M10

B5ni l

87T.02

B7H04

B7K35

H7K07

H9K01

E3P.C2

E3>J3

B3.-.04

J I M S

J1X16

J2M06

J2K07

J3K05

J3JU3

J 3.115

J3K16

J3K20

J4K33

04K04

u».:!
K2K01

K3M2

K3.104

JU.-.05

K5M1

IOM1

K8KC1

K8>32

L8WJ1

L8N.02

C5c.:i

ce.isi

O9KG7

O9I~9

OJ-.13

WKIS

River

Rooielsxloc*

Vlr*

Willen Nel«

Koo

Hocks

Hcutbaals

Katerlclocf spruit

Latitude

330 27.1/2'

330 41.1/3'

330 4 5 . 3 / 4 -

330 3S.1/4'

340 CO.1/2'

330 59.1/2'

330 57.1/4'

330 59.1/2-

Boesruns | 34° 02.1/2'

Baviaans

Baviaans

Ela-ida

340 M I

340 0 1 . 3 / 4 '

33O 58'

r»j Toi t» j 330 5 6 . 1 / 2 '

PiviersoniMend

KatetUoaf

34O 0 3 . 3 / 4 '

330 59'

Kateckloci i 343 05.3/4'

Euis

Euis

EerEitage

Croctxlcof

Kilferkuils

Vet .

Korinte

Kruis

Be*

SMlblaar

KUgehout

JoiA*rt

Klip

Per<iepoort

Klein-Lecoux

Wilge

Heul

Keyers

Langtou

33O 55"

33O 54.3/41

330 59.1/4'

3<o 00.;/4'

3«» 01.1/2'

34° 00.3/4'

340 0 0 . 1 / 4 '

340 0 0 . 3 / 4 '

330 2 1 . 1 / 4 '

33o 17.1/4'

330 29.1/2'

33O 29.1/2'

330 46.1/2'

330 22.1/4'

33O 25.V2'

330 32.3/4'

33° 27.1/2'

34" 02"

33° 59.1/4'

Berske | 33" 56'

Groot-Bralc

Pool

Kilcjas

TCW5

Gouna

Bloufcrans

Kruis

El ante

WaSocns

Haarlenspcuit

Krar-spruit

NauAi's

Ealfour

Kirxa2arj

Ealfour

330 56-

330 56-

33O 57'

330 56.3/4

33O 5 9 . 1 / 2

33O 57 1.4

330 59'

330 59'

33O 52 '

330 44 .1 /4

32O 2'J.l/J

320 43 .

32O 33 .1 /4

3;o 39.V4

3JO 21.1/4

3̂ > 33.1/4

Lonjituda

19O 37'

190 4J.V4'

l«o 52-

19O 4 3 . 3 / 4 '

l»0 50.V4'

19O 49.1/4'

ISO 35.1/4-

190 49'

Area
t»2

15

5/

24

43

18

2«

14

25

ly°5e .3 /4 ' | 25

130 33.V2"

ISO 33.1/2'

1S° 27.1.'2'

19O 10.1/4'

ISO 04.L'4'

15° 19.3/4'

1»° 07.1/2'

20O 4 5 '

20° 42.3/4'

20° 25.1/2'

20O 3 V

210 24.V2'

210 12 '

21O 1 0 '

210 17.1/2'

34

24

56

46

33

15

11

16

28

9 . 0

24

27

89

37

50

ISO 42.1/4' | 8,8

U° 43.3/4'I 30

21° 29.1/2'
21O 3 0 . 3 / 4 '

22O 1 9 . 1 / 4 '

22O 1 0 . 3 / 4 '

25

25

95

29

22O 15.1/4'| 70

22O 58.V2'

21° 57.3/4'

32

35

21° 35.1/4'| 95

21° 46.3/4'

22O 0 8 '

22O 10'

22° 27.3/4'

22° 25.1/2'

22° 36.3/4

23O 0 2 . 1 / 2

seact
Ulte

1969

1931

1950

1365

1957

1967

1969

1378

1359

1949

1963

1364

1964

1964

1969

1974

1938

!s51

1354

1358

lass

1553

1S63

1359

1974

1974

195S

lass

1925

1366

1S66

1567

1374

1355

99 1 1367

3,8

45

1,04

34

78

91

23O 3a.1/2' | 57

24° 01.1/4 26

240 0 3 ' | 35

23° 50.1/4

• 23O 1 8 . 1 / 4

1 25'J 4 a . V 2

25O 3S'

• 2«o 4 3 . 1 / 4

1 25° 41.1/2

' 26-> 5 L 3 / 4

• 7'fi 4 0 . V 4

21

52

52

54

82

1 78

1 40

• 7«

1953

1352

1551

1561

1359

1961

1561

1361

1555

1970

1927

1955

1923

1926

If. i 3

1*72

rate
Closed

1947

1S77

1SS3

1343

1358

1364 '

1947

1358

1347

196S

1943

1338

Station

RIMS

RL-07

P1W8

?IM:9

PJMO

r-L-.il

R2.H12

R1X14

R2J21

K2K34

B2K37

R2MC8

H*12

S2.-.33

S4KJ1

S£Ml

T5KC3

T7X32

D2-I8

CX>1O9

O2.M0

O2M7

C2M3

U2!C0

D2>al

O4.T3

04.'04

DTKOl

U7y^3

D7C.04

CT7KO5

U7K06

V1JS11

VL"d3

V1K14

V1H16

VU117

VX>U8

V1K27

V1K29

V1K30

V1.-J2

%OM34

V2K03

V7K04

V7M05

V7K06

V7M37

V7K08

River

Pjtula

Kcwaku

K;oloncalo

Kolf

Oiiliwill

HrtfmxrJ.

Cata

Tyin«

Buffalo

Tyu^ha

Zede

Ouencve

t^qakuete

f.Taqesha

Lubisi Strewn

Cathcartspcuit

fubusi

fr/uDuuzl

Koazana

irOcwaleni

Tenj&an

Ksirdusian

RietEpruit

Rietspruit Trit.2

Rietsptuit Trib.3

Cr2nond

Elirbitw*

Nseienl

Zwateni

Uovu Trib. 1

Lovu Trib. 2

Lovu. Ttib. 3

Lovu. Trib. 4

Bloukcarj Trib. 11

BloiArans Trib. 15

Bloufcrans Trib. 16

Bloukrans Trib. 1C

BlcuXra,~JS T r i b . 13

Bloukrans Trib. 1

Bloukrars Trib. 7

Gelu'K£burgsprui&

Njongola

Putterill Spruit

Horbe

Kjyonvubu

Klein-Eoesr^ns
T r i b . 25

Kl ein—Boesr^ns
Tr ib . 19

Rlekn-Boesnans
T r i b . 20

Kle in - Boesnans
Tr ib . 21

Kl e i n- [joe crvins
Tr ib . 24

Lati tude

32O 4 5 . 1 / 4 '

320 3 8 . 1 / 4 '

320 3 8 . 1 / 4 '

32O 43 '

32O 40'

32O 3 3 . V 4 '

32O 3 8 . 1 / 4 '

320 3 8 . 1 / 4 '

32O 44"

32O 45'

32O 4 6 . 3 / 4 '

320 46-

32O 47.1/4'

32O 4 8 . 3 / 4 '

31O 4 7 . 1 / 2 '

220 17.1/4'

32O 3 4 . 3 / 4 '

30O 16"

31O 3 7 . 3 / 4 '

290 37.1/4'

230 37.1/4'

23° 37.1/2'

29O 3 3 . 3 / 4 '

29° 32.3/4'

29O 3 2 . 3 / 4 '

29° 25.1/4"

29° 00.1/2"

23° 01"

29° 50.3/4'

29O 5 0 . 1 / 2 '

29O 5 0 . 1 / 2 '

290 50.1/2'

Lcnjitude

27° C6.1/4'

270 H. l /2"

27O 11.1/4"

27O C6.1/4'

27O 12.1/4'

27° 05.V4"

270 06.3/4"

260 56.1/4"

27= 17.3/4"

270 18.1/2"

27O 23.1/4"

27° 22.1/2"

2/O 15.3/4"

270 U '

Area
kn2

ICO

33

39

57

31

43

56

70

23

12

82

61

15

8,6

2/O 27" | 8,4

27O C3 .1 /4 '

2/° 22'
29O 53 .3 /4"

290 12.1/4'

30° 16.1/2'
30O 1 4 . 3 / 4 '

30° 14.V2'

30O 15.1/4'

30O 1 6 . 3 / 4 '

30O 1 6 . 3 / 4 '

30° 25.3/4'

30° 47.V41

30O 47 '

30O 14.1/4'

30° 16.1/2'

30° 16.1/4'

30° 16.1/4"

290 5 0 . 3 / 4 ' | 30O 15'

2SO 0 0 . 3 / 4 '

290 0 1 . 3 / 4 '

290 C l . 3 / 4 '

29« 00.3/4'

290 01.1/2'

23° 59.1/4'

230 031./4'

280 30.1/2'

230 30.3/4'

2SO 3 3 . 1 / 2

2SO 40 .1 /2

29O 1 3 . 1 / 2

29O 03 .1 /2

29O C2.1/4

2<»o 0 2 . 1 / 2

29O 02 .1 /2

29'J 03 .1 /4

290 37.3/4"

29O 40"

29O 33.3/4'

29° 38"

29O 39.3/4

290 40.1/4'

290 38-

23° 21"

29° 20.1/4

29O 02"

29O 05.1/4

30° IS"

29° 39.1/2

29O 3 9 '

29° 39.3/4

29° 35.1/2

29° 39'

6,0

90

42J

73

9,6

8,1

30

3,6

0,06

0,10

4,3

49

11,5

16

0,23

0,31

0,57

0,28

0,21

C1C

0,10

O.Co

0,31

7

0,21

21

23

69

51

42

0,34

26

C,4

25

Start
Date

1943

1343

1943

194C 1

1343

1S4S

1948

1353

1913

1341

1347

1947

1959

1S5S

1370

1947

1947

1562

1367

1»57

1357

1357

-

-

-

1981

1356

1956

1949

1955

1362

1962

135'..

1962

1962

1962

1362

1962

1362

1367

1363

1963

1374

1974

1S59

1962

1962

1362

1352

2,8 1 1962

Cate
dosed

1352

1357

1958

1376

1376

1373

1373

1373

1373

1367

1960
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TA3LE 5 . 1 : DIRECTGRATS OF WATER AFFAIRS - RIVER GAUGHOG STATIONS K 1 0 0 km2)

Station
No

V7J-.09

V7K10

V7X13

V7H14

V7M5

KIM 3

KIM*

K1M5

V2>07

K3-10

>mi4

V4»03

VSMI

K5K1S

X1.110

X1K15

xxyzo

X2K12

X2X24

X2K25

X2*26

X2JC27

X2.123

X2J29

X2TJ0

X3K02

X3.-.03

X3.V07

X3K10

X4M3

Rivet

Kleirv-Eoesaans
T r i h . 26

H e i rt-BoearjLTS
Trii . 23

Klein-BoeSMrM
Tcib. 27

Xlein-Boe=ran»

Klein-BoeaMn*
Trib. 31

KWalini

Klalajl

Kfulujsne

Biisxulu

R?>te

Sc2Xsloot

Jessievale Sptuit

Kiindisl

Rff/ecfontein

E.Mvalcnqubo

PoForyane

reason's Eprutt '

SuidkAsp

Esutbosloop

P^search

Blystaanspruit

Hir.tooctossprult

Visspcuit

Suidvaap

nein-£abie

White Waters

IJ-aritsl

Metiiritsi

UtituJe

29O 02.1/4'

2?0 02.1.'4'

23O 02.1/4'

29O 02.3/4'

29° 02.1/3'

2=o 43'

280 52.V2'

2SO 34.1/4-

270 57.1/2'

270 29.V2'

230 20'

170 23.3/4.

25= 15.1/21

260 is .1/4-

260 00'.

25° 45.1/2'

25° 50.1/4'

23O 39.1/2'

250 42.3/4'

25° 17.1/2'

250 17.1/4'

250 17.3/4.

250 17.3/4'

250 23'

25= 43'

250 05.1/4'

240 59.V2'

250 C3.1/41

24° 53.1/4'

240 42'

Longitude

29° 33.1/2"

29O 39'

29° 33.3/4'

290 39'

29° 39.S/2'

3io 31"

310 27.1/2'

31° 23.3/2'

31° 11.1/2"

32° 35'

32° 21.3/4'

31° 35.1/2'

30° 33'

35° 31.1/2'

30° 05.V2'

31° 15.1/4'

30° 41'

30° 15.1/2'

3C° 50"

30° 34.V4'

30° 34.1/2'

30° 35.3/4"

30° 34"

3C° 49.1/4"

3C° 47.1/4"

30° 46.3/4"

30° 48.3/4'

31° CO.1/4"

31° 02.3/4'

31° 56.3/4

Area
ter.2

0,49

O.Co

0,23

0.S3

0,10

62

20

45

78

10

43

3

16

6

23

34

43

91

80

25

14

78

5.7

30

57

55

52

4e

97

27

Start
Cate

1962

1562

1962

1567

1967

1923

1943

1943

1355

1S68

1569

1972

1910

1SS3

1364

1959

1373

1956

1964

1966

1356

1356

1966

1964

1566

1943

1943

t)63

1975

1952

Date
Closed

1931

1372

1961
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5.2 Weather Bureau

The Weather Bureau i s responsible for the accunulation and processing
of meteorological s t a t i s t i c s such as r a i n f a l l , temperature , wind
and humidity. The Weather Bureau i s also responsible for supplying
daily weather forecasts .

In order to provide t h i s service, the Weather Bureau has a t present
about 2 600 meteorological observation s t a t i ons throughout South
Afr ica . Ra infa l l i s recorded continuously a t about 100 of these
s ta t ions , (Fig 5.1) . Other meteorological parameters a re a l so
measured a t these s t a t ions . At the remaining s ta t ions , rainfal l
i s usually measured on a daily bas i s . The ea r l i e s t of the stat ions
was established in the 1850's.

The recorded data a re s tored on computer t a p e . The processed
data have also been published in monthly and year ly r e p o r t s and
in a s e r i e s of pub l i ca t i ons on the "Climate of South Africa".
Published reports include information on long-term normal ra in fa l l ,
mean tempera tures , sunshine hours and surface winds. Access
t o the processed data may be had through the Weather Bureau,
whereas published data a re a l so ava i l ab l e in the larger public
l i b r a r i e s and those of the univers i t ies .

Address : Chief Director: Weather Bureau

Climate-logical Information

Private Bag X97
PRETORIA
0001

Telephone : (012)290-8025
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3 2 '

VI
• 638/0 52

593/489 \
•596/179

290/468
.266/424 BLOEMFONTEIN

•261/516

26* 28- 30* S2*

FIG 5.1 WEATHER BUREAU FIRST - ORDER
METEOROLOGICAL STATIONS a
WEATHER OFFICES
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5.3 Port Elizabeth Municipality

The Ci ty Engineer ' s Department, Roads and Stormwater Division

i s responsible for the design and maintenance of roads and stonrwater

systems in the Port Elizabeth Municipal area.

The municipal a rea embraces f ive r iver systems having catchment

areas of between 10 and 100 km2. A network of 12 automatic rainfall

recording • s tat ions has been e s t ab l i shed . The r eco rde r s a r e a l l

of t he Casel la t i p p i n g bucket type and the period of record i s

5 years . Data on large storm events recorded from 1938 a r e a l so

avai lable .

The recorded r a i n f a l l da ta a re processed by the Council and are

being stored on ICL- compatible computer t a p e s . Access t o the

data may be had through Port Elizabeth City Engineers Department.

The processed data have been used, amongst other things, to prepare

Intensity-Duration-Frequency Curves for the Port Elizabeth area.

Contact Person : Mr J McGillivray

Address : City Engineers Department

P O Box 7

PORT ELIZABETH

6000

Telephone : (041)52-2080

5.4 Durban Municipality

The Hydraulics Branch of the City Engineers Department i s responsible

for the design of major stormwater systems in the Durban Municipal

a r e a . This area i s spread over a la rge number of catchments

with some streams r is ing outside the Municipal area.
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A network of 16 automatic tipping bucket rain gauges covers most

of the Municipal area. The gauges have been linked to a telemetry

system to facilitate data collection and processing. The system

has not been fully assembled and therefore very little recorded

information is available as yet. Flow gauging on one catchment

is planned for 1985.

Further information may be obtained from the Hydraulics Branch

of the City Engineers Department.

Contact Person : Mr M W Pf af f

City Engineers Department

P 0 Box 680

Durban

4000

Telephone : (031) 69946

5.5 Johannesburg Municipality

The City Engineers Department of the Municipality of Johannesburg

maintain 19 automatic rainfall recording gauges located throughout

the greater Johannesburg area. The purpose of the monitoring

programme is to provide storm rainfall input for design purposes.

The earliest rainfall recorders were installed in 1964. A further

7 recorders were installed in Johannesburg in 1983. All of the

above recorders are of the Lambrecht Siphon type.

The recorded information is processed by the Municipality and

is stored on computer tape. The data may be accessed through

the Municipality.
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Contact Person : Mr R J Rutter
Johannesburg Municipality

Addresses : City Engineers Department
Design Branch
P O Box 4323
JOHANNESBURG

2000
-telephone : (Oil) 777-1111

5.6 Durban-Westville University

The Geography Department of the University of Durban-Westville
i s undertaking a monitoring programme in the Palmiet River Basin.
The purpose of the study is to determine the water quality parameters
of an urbanized catchment.

The Palmiet river i s a tributary of the Umgeni river. The monitored
catchment i s 35,4 km2 in extent and i s located in the Pinetown
area north of Durban. Almost the en t i re western portion of the
catchment has been developed for industrial and urban use. The
remainder of the catchment is a residential area.

The Palmiet study catchment contains 4 subcatchments. An extensive
network cf gauges has been established throughout these subcatchments
and include :

- a continuous rainfall recorder
three standard rainfall gauges with readings taken daily

- A Pan and Symons type evaporation pans
- maximum and minimum thermograph with measurements taken on

a hourly basis
- twelve water samplers to determine the water quality.
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The overall period of record for the above stations is 10 years.

Most of the data is on data sheets. The water quality data has

been computerized. The data may be accessed through the Department

of Geography.

Contact Person : Prof GDuTDe Villiers

Address : Geography Department

University of Durban-Westville

: Private Bag X54001

Durban

4000

Telephone : (031) 821-211 Ext. 320.

5.7 Pilanesberg Game Reserve

The Pilanesberg Game Reserve was proclaimed as a nature conservation

area in 1979 and covers some 600 km .̂ An intensive programme

of land rehabilitation and game restocking has been undertaken.

To assist the programme, an extensive network of rainfall, evaporation

and temperature gauges was established. Readings are taken on

a daily basis in most cases, the remainder on a weekly basis.

No runoff gauges have been installed.

The data are used to examine soil erosion hazards and to establish

the veld carrying capacity.

The recorded data may be accessed through the Pilanesberg Game

Reserve authorities.

Contact Person : Mr H D Patrickson

Address : Pilanesberg Game Reserve

Research Section

P O Box 1201

MOGWASE

0302

Telephone : (014292) 2405
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5.8 Rand Water Board

The Rand Water Board was established in 1903 for the purpose

of distributing potable water to an area presently covering about

17 000 square kilometers. The area extends from Pretoria in

the north to Sasolburg in the south, and from Bethal in the east

to Carletonville and Rustenburg in the west.

The Board abs t rac ts nearly a l l i t s water requirements fran the

Vaal Dam and the Vaal River Barrage, with a small quanti ty being

abstracted from boreholes a t Zuurbekom pumping s t a t ion . The

water quality of the abstracted raw water i s of concern to the

Board in terms of i t s influence on purification costs. Pn extensive

network of monitoring points has therefore been established on

streams contributing flow to Vaal Dam and Vaal Barrage.

There are about 60 sampling points located in the Blesbokspruit,

Elsburgspriiit, Klipriver, Natalspruit and Rietspruit systems.

A further 13 sampling points are located in the Vaal River Catchment

upstream of Vaal Dam. Water samples are taken from the sampling

poin t s on a regular bas i s . The discharge i s also noted. At

major sampling s t a t i o n s , of which there are 6, flow recorders

have been in s t a l l ed . The Board also has an extensive rain gauge

network t o f a c i l i t a t e water demand predict ions. Rainfall i s

measured on a daily basis.

The analysed data are presented in the Annual Reports produced

by the Board. Data sheets and flow charts are disposed of after

a number of years'.

Contact Person : Mr J Jones

Mr S van der Merwe

Address : Chief Engineer

Rand Water Board

P 0 Box 1127

JOHANNESBURG

2000

Telephone : (011)833-6650
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5.9 Phalaborwa Water Beard

The Phalaborwa Water Board was es tabl ished in 1963 to supply

water for mining, i n d u s t r i a l and domestic purposes. The main

source of supply i s the 01i fan ts r i v e r . Storage i s provided

by a barrage constructed 16 km south of Phalaborwa.

The Board i s p a r t i c u l a r l y concerned about the quali ty of both

the abstracted water and the effluents returned t o the Olifants

r i v e r . Two monitoring s t a t i o n s have therefore been established

viz a t GLifantsrivier near Mica and a t Phalaborwa. Both catchments

are about 47 000 km2 in area and are therefore not suitable for

inclusion in this report. Extensive records are however available

for both s t a t i o n s and d e t a i l s can therefore be obtained for the

catchment located between the two stat ions. A brief descr ipt ion

of th i s area (called the Phalaborwa catchment) follows.

The Phalaborwa catchment area i s 58 km2 and land use i s predominantly

grazing veld. Rainfall and evaporation has been recorded since

1967. River flow i s measured daily at the Barrage (since 1967),

the control being ca l ib ra ted s lu ice gates and ou t l e t va lves .

Daily water samples are taken to establish the chemical content,

and sediment load, the l a t t e r record being since 1974 and the

former since 1967.

The above data are ava i lab le on the or ig ina l data sheets and

may be accessed through the board.

Contact Person :_ Mrs I M Retief

Address : Phalaborwa Water Board

Private Bag X01014

PHALABOH-JA

1390

Telephone : (01524) 5821
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5.10 Fort Hare University

The Faculty of Agriculture of the University of Fort Hare in

the Eastern Cape is monitoring the runoff fran an 80 ha catchment.

The monitoring programme was initiated in 1981 to determine runoff

yields frcm small catchments to aid design of rural development

schemes.

The catchment is located about 30 km south of Fort Beaufort on

the Graihamstown road. It is relatively steep and the vegetation

consists mainly of mixed veld and shrub. The catchment is underlain

by the Ecca series. There are two dams in the catchment. The

upper dam has a storage capacity of 4 000 nP and the lower dam

41 000 m3.

Recorded information includes rainfall and runoff volumes, both

on a daily basis. Runoff volumes are determined by measuring

the levels in the lower dam.

The recorded data are stored on data sheets. Access to the available

catchment and hydrological data may be had through the Faculty

of Agriculture, Fort Hare University.

Contact Person : Prof M D Radford

Address : Faculty of Agriculture

Fort Hare University

Private Bag X1314

Alice

„ 5700

Republic of Ciskei

Telephone : (043) 522-281
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5.11 Ciskei Department of Agriculture and Forestry

The Department of Agriculture of the Ciskei Government is responsible

for the development of Agricultural Schemes throughout the Ciskei.

To ass i s t the analysis of peak runoffs and runoff yields, a large

network of flow recording stations have been developed.

The stat ions were originally established by the South African

Department of Water Affairs, who are s t i l l responsible for the

processing of the recorded data. Since independence of Ciskei,

two additional monitoring programmes were ini t ia ted on small

catchments (Cata Catchment and Sandile Catchment).

The Cata catchment has i t s outlet a t the Cata Dam Reservoir.

Water levels are recorded on a weekly basis. Continuous recorders

are provided at the spillway and on a weir some 900 m downstream

of the dam. The weir ccmmands an additional catchment area (other

than the dam catchment area) of 1,3 km2. Information on peak

runoff estimates frcm a 1,3 km2 catchment are therefore possible.

The Sandile Catchment has i t s outlet at the recently constructed

Sandile dam. A hydro-logical recording station measuring rainfall,

runoff, evaporation and temperature will be established at the

dam. The monitoring programme will commence in 1985.

The above catchment and hydrological information may be accessed

through the Department of Agriculture and Forestry, Ciskei Government.

Contact Person :. Mr D Walters

Address : Department of Agriculture and Forestry

Engineering Branch

Private Bag X501

Zwelitsha

5608

Telephone : (0433) 4525
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5.12 Transkei Department of Agriculture and Forestry

The Department of Agriculture and Forestry, Government of Transkei

is responsible for the development of rural water supply schemes,

agricultural and forestry projects throughout Transkei. A network

of flow gauging on major river stations has been established

for the evaluation of available water resources.

The existing gauging network consists of 25 stations, of which

19 were established by the S A Department of Water Affairs (DWA).

Since the independence of Transkei, the responsibility of managing

the monitoring programme has passed to the Transkei Department

of Agriculture and Forestry.

Unfortunately, due to shortages of technical staff, data collection,

• since 1979 has been erratic. The situation, after 1983, has

improved with the appointment of professional and technical staff

in the hydrological sub-section.

Information regarding hydrological data can be obtained from

the Department of Agriculture and Forestry, Transkei Government.

Contact Person : Mr P N Kbokodi, (Secretary General)

Mr B Mian, (Hydrological Engineer)

Address : Department of Agriculture & Forestry

Engineering Branch

Private Bag X5002

UMTATA

< 5100

TRANSKEI

Telephone : (0471)249430

Telex : TT701
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6 CONCLUSIONS

- A Questionnaire survey was used to identify:

sources of small catchment hydrological data

type of data collected

hydrological data requirements of end users

flood estimation techniques currently in use.

Of the total of 284 questionnaires distributed (excluding duplications

and complimentary copies):

189 were returned (66% of those sent)

53 answered no to all categories (28%)

26 collect hydrological data (14%)

. 135 use hydrological data ' (71%)

106 use flood estimation techniques (56%)

returred

Twenty-six organizations collect hydrological data on over 120

small catchments. Fourteen organizations monitor both rainfall

and runoff on 109 catchments.

Most of the monitored catchments are located in rural areas. Four

of the catchments have been extensively developed.

Of those organizations using hydrological data, runoff and rainfall

parameters are most frequently required followed by other climatic

information and water quality aspects.

A variety of flood estimation techniques is currently being used,

the Rational method being the most extensively adopted. The

SCS (U.S.D.A. Soil Conservation Service) and Time-Area methods

are also in frequent use.

A Small Catchment Data Bank has been established. It contains

information on 109 selected small catchments.

Information on other relevant monitoring programmes is given.


