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Background
➢ WRC funded project No. C2025/2026-01768

➢ Project Duration: Sep 2025 to Sep 2030 (5 years)

➢ Project Lead Organisation: Centre for Water 

Resources Research (CWRR) at UKZN in PMB

➢ CWRR was formed in 2012, and is active in 

research, teaching and capacity building 

related to hydrology and water resources 

research. Academics were involved in this field 

since 1984. Director: Prof David Lokhat. 

➢ Expertise in Hydrological Modelling and Water 

Resources Accounting



CWRR OVERVIEW



Project Partners
➢ SAWS: Statistical analysis of observed climate data; Contributing 

to bias-correction of remotely sensed climate datasets using  

around 250 climate stations. 

➢ SAEON: Expertise in data management and visualisation of WRAs 

through online user interfaces. 

➢ ARC: Explore synergies with the WRC’s Water Research 

Observatory Data Portal & provide expertise with regards to 

data provision.

➢ DWS: Provision of data & guidance regarding procedure and 

processes for accessing data annually for the whole country. 

Participation in discussions, as potential end users of the 

accounts. 

➢ North-West University: Groundwater expertise and student 

contributions. 



Definition of Water Resources Accounting 

 Field of water resource management and natural capital 

accounting 

 The purpose of water resource accounts is to provide 

annual, standardised water resources estimates (statistics 

and indicators) at a range of catchment scales, in a 

manner that is spatially explicit (at quaternary catchment 

scale) to support a holistic landscape or system view of 

water resources (Stats SA, 2024). 

 Based on hydrological modelling, the approach also 

aims to fill gaps between sparse point measurements and 

improve understanding of the impacts and influence of 

upstream land use and management of water (Stats SA, 

2024).



Water Resources Accounting 

 Based on hydrological modelling of the 

hydrological cycle: conversion of rainfall 

into evapotranspiration, runoff, soil water

 To complement the National Water 

Accounts, which uses the System of 

Environmental Accounting (SEEA) Water 

accounting framework, being focused on 

economics related to water

 Linkages between the National Water 

Accounts and National Water Resources 

Accounts should be to maximised



Previous work done on WRA in SA (1/4)

WRC Projects K5/2205 & K5/2512

CLARK, DJ (2015, 2019) Development and Assessment of an 

Integrated Water Resources Accounting Methodology for 

South Africa. Phase 1 and 2, WRC Reports 2205/1/15 & 

2512/1/19

➢ Project objectives included review of water accounting 

frameworks.

➢ Development of a modified Water Accounting Plus (WA+) 

framework suitable for SA.

➢ A methodology was developed based on hydrological 

modelling,

➢ including water availability estimation and sectoral water use 

components. 



Previous work done on WRA in SA (2/4)
Natural Capital Series 4: Sub-national Water Resource Accounts, 
2015 to 2021. Statistics South Africa 2024, in collaboration with the 
South African National Biodiversity Institute and the University of 
KwaZulu-Natal’s Centre for Water Resources Research. 

➢ Creation of draft WRA for 3 catchments

An example of a water resources flow account showing time series of 
catchment inflows and outflows (Statistics SA, 2024)



Previous work done on WRA in SA (3/4)

An example of a water resources flow account disaggregated by land cover 
(Statistics SA, 2024)



Previous work done on WRA in SA (4/4)
WRC Project C2022/2023-00887: Schütte et al., (in press) 
Development of a System for Producing Modelled Annual 
Water Resource Accounts on a National Scale for SA

➢ Setting up a hydrological model for South Africa

➢ Inputs: remotely sensed climate datasets

➢ Inputs: national datasets, e.g. SANLC, AZ  (Horan and Clark, 
2024), soil hydrological properties

➢ 1946 Quaternary Catchments: 5 838 AZs: 40 866 HRUs

➢ Outputs include surface water flows (incl. baseflows)

➢ Recommendations: (i) remotely sensed rainfall needs to be 
bias corrected, (ii) inclusion of engineered flows

(after Schulze, 1995)

SANLC 2022 (DEA, 2024)

(Schütte et al, 2024)

(Horan and Clark, 2024)



Aims of this current Project
The aims include: 

 To develop and configure an updateable operational water 

resource accounting system for SA, that provides spatial and 

temporal consistent summaries of the country’s water resources, 

assisting to promote informed water resource management at a 

national and local scale.

 To determine water resources accounts that provides a 

quantification of water balances and fluxes in the hydrological 

cycle based on hydrological modelling.

 To report at a Quaternary Catchment and monthly resolution, 

scalable up to Primary Catchments and calendar/hydrological 

years. 

 This includes estimates of water in rivers, water availability and 

sectoral water use components of the recent past.

  To make these WRAs available on an online platform.



Methods

 Builds on previous work

 Based on hydrological modelling

 Currently surface water (inclusive baseflow) setup, inclusive 

actual land cover

 To include engineered flows where national datasets 

are/become available (more later)

 To include groundwater components if possible

 To include water quality components if possible

 To do more extensive verifications of results



Climate Inputs
Model output quality depends on the quality of inputs

 Rainfall is probably the most important input into a 

hydrological model. 

 First prize: a network of weather stations and freely available 

quality controlled daily climate and especially rainfall data, 

say for the previous year. 

 But, this is unfortunately not available to us

 Alternative remotely sensed satellite-derived climate inputs. 

This needs bias-correction. 

 To date received around 240 climate datasets of 240 climate 

stations from SAWS. 

 Currently: develop bias correction methods

 Bias-corrected remotely sensed climate datasets.



Engineered Flow Information
 Required are national datasets.

 Location and monthly quantity of water 

used/transferred/abstracted/released, including:

• water abstraction for urban or irrigation use, 

• inter-basin transfers, 

• water released from waste water treatment works,

• water released from dams

Limited information received to date

This project requires detailed information regarding 

engineered flows! 



Streamflow observations
Model output verification requires good quality observations

 A wide network of well maintained weirs

 Suitable also for high flows, otherwise exceeds rating

 Data should be over long periods, with few missing time 

slices 

 Data should be quality controlled   √

 Data freely available                               √ 



Building data platforms and systems for open science

Slide courtesy of Marc Pienaar, 

South African Environmental Observation Network

Data Dissemination

➢ To be developed together with and possibly 
hosted at DWS



INSPIRING GREATNESS

Dr Stefanie Schütte

Dr Shaeden Gokool

Mr Richard Kunz

Prof. Alistair Clulow

Prof. Jeff Smithers 

Prof. Emer.  Roland Schulze

Dr Maqsooda Mahomed

Dr David  Clark 

Ms Tinisha Chetty

Mrs Marsha Chetty

Thank you for listening 

Prof. Andries Kruger

Dr Michael van der Laan

Prof. Seifu Kebede Gurmessa

Dr Marc Pienaar

Mr Samukelo Jiyane

Ms Lindsay Callaghan

Mr Sandile Ngwenya

Mr Sifiso Mbatha

Project Team


	Slide 1:                                    Setting up an Operational Water Resources Accounting System for South Africa:  Project Overview  National Natural Capital Accounting Forum  Pretoria  September 2026  Dr Stefanie Schütte, Dr Shaeden Gokool, Mr Ri
	Slide 2
	Slide 3
	Slide 4
	Slide 5: Definition of Water Resources Accounting 
	Slide 6: Water Resources Accounting 
	Slide 7: Previous work done on WRA in SA (1/4)
	Slide 8: Previous work done on WRA in SA (2/4)
	Slide 9: Previous work done on WRA in SA (3/4)
	Slide 10: Previous work done on WRA in SA (4/4)
	Slide 11: Aims of this current Project
	Slide 12: Methods
	Slide 13: Climate Inputs
	Slide 14: Engineered Flow Information
	Slide 15: Streamflow observations
	Slide 16
	Slide 17

