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Summary
Regional planning for water futures by ACT government/ACTEW necessitates assessment of the likely water yield in ACT catchments under climate change scenarios. 

We reported the likely climate change in the ACT in a companion report (Bryson C. Bates, Stephen P. Charles, Mac Kirby, Ramasamy Suppiah, Neil R. Viney, and Penny H. Whetton, 2003, “Climate Change Projections for the Australian Capital Territory”, CSIRO Land and Water, CSIRO Atmospheric Research). 

Here we examine the likely impact of these climate projections for water yield in the Cotter and Googong catchments. We also report a preliminary study of the likely impact of future climates on water demand within the ACT.

A. Water yield in the ACT catchments

The likely water yield in the Googong and Cotter catchments was studied using SIMHYD, a model of surface hydrology. The model was calibrated using historical rainfall-runoff data for the two catchments. The calibrated model was then used with two types of projected future climate data, that developed directly from the GCM model (CAR results reported in the companion study, part 1A), and that developed using the downscaling techniques (CLW results reported in the companion study, part 1B). The first method permitted exploration of a greater range of climate scenarios, whereas the second potentially provided a more realistic treatment of rainfall distribution.

The annual rainfall projections range from a very small increase to decreases of about 10% and 25% by 2030 and 2070 respectively, relative to 1990.  The hydrological modelling results using these projections show decreases of annual runoff in the ACT region of up to 20% and 50% by 2030 and 2070 respectively.  The modelling results also indicate changes in summer/autumn runoff by about +5% to –20% and +10% to –50% by 2030 and 2070 respectively, relative to 1990, and winter/spring runoff by about –5% to –20% and –10% to –50% by 2030 and 2070 respectively.  In general, the percentage changes in runoff are higher in the drier Queanbeyan River catchment than the wetter Cotter River catchment.

The alternative method using the downscaling climate results potentially provided a more realistic treatment of rainfall distribution, but fewer climate change scenarios could be studied. The results are broadly consistent with (and within the range of) those developed directly from the GCM climate projection results but, in contrast to the latter, did not indicate that the percentage changes in runoff would be higher in the drier Queanbeyan River catchment. Further comment on which approach has given the more likely projection of water yield would require detailed research, beyond the scope of this consultancy study.

We were unable to examine water yield in the Tantangara catchment quantitatively because the measured historical water yield information, necessary for model calibration, was not available. Nevertheless, the modelled percentage changes in the Cotter and Queanbeyan River catchments are broadly similar, and provide an indication of the plausible range of climate change impact on runoff in the Murrumbidgee River upstream of Tantangara Reservoir as well as for the ACT and surrounding region. It is reasonable to suppose that this catchment behaves more like the Cotter River catchment. Since we could not directly model this catchment, these conclusions should be regarded as indicative only, and treated with caution. 

B: Predicted changes in water demand for the ACT

A simple water demand model was used to estimate water demand under the climate projections developed in the companion report. 

Under mid-range mean annual temperature increases for 2030 and 2070 (1.25 (C and 3 (C respectively) the model predicts a 1 to 5% increase (3% mid-range increase) in climate related water demand in the ACT by 2030 and a 1 to 16% increase (9% mid-range increase) by 2070.  These proportional increases do not take into account the effects of changes in population (estimated at 30% by 2030 and 84% by 2070) or water-use behaviour. However, it would be possible, using the approach described here, to assess the combined effects of climate, population and behaviour driven changes in water demand.

Due to the limited time available for this study, the above water demand estimates are based on scenarios that assume historical variability in temperature is maintained, with daily maximum, minimum and dewpoint mean temperatures being raised by a common fixed amount.  However, it is possible that future warming might be expressed as an increase in the frequency of very hot periods rather than as a general increase in daily temperature.  Some preliminary analysis indicates that under this scenario, the increases in demand could be approximately twice that above, viz 1.4 to 14% by 2030 and 9 to 38% by 2070.  Clearly, there is a marked sensitivity to how any global warming is expressed. 
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Introduction and scope of study
Regional planning for water futures by ACT government / ACTEW necessitates assessment of the likely water yield in ACT catchments under climate change scenarios. 

ACTEW has commissioned CSIRO and Melbourne University to conduct a study as follows
1. Undertake a desktop study to review existing climate change information relevant to the ACT and provide a report summarising the likely climate change scenarios relevant to the ACT, particularly in respect to impacts on future water supply. An initial draft is to be completed by the 9th September 2003 to provide input into the ACT’s draft Water Strategy. The final report is due at the end of September 2003.

2. Using existing climate change information, make an assessment of the likely changes to yield and any impacts on water quality for the ACT’s storages in both Cotter and Googong catchments, and in the Tantangara catchment. This assessment should take into account the different climatic patterns of the ACT’s catchments and historical rainfall information. Provide this report by September 2003.

3. Preliminary assessment of the likely impact of climate change on water demand in the ACT.
In this report we describe the results of part 2 and 3. Part 1 is described in a companion report  (Bryson C. Bates, Stephen P. Charles, Mac Kirby, R. Suppiah, Neil R. Viney, P. H. Whetton, 2003, “Climate Change Projections for the Australian Capital Territory”, CSIRO Land and Water).
The study for part 2 was undertaken in two phases, the first dealing with the downscaling of regional evapotranspiration information to study variation across the ACT region. The second phase examined water yield projections for the Cotter and Googong Dams using the SIMHYD model. 

We were unable to examine water yield in the Tantangara catchment because the measured historical water yield information was not available. Without these data, the SIMHYD model could not be calibrated for this catchment. We briefly comment in the report on the likely yield in this catchment, but offer no quantitative assessments. We also briefly comment on the likely implications for sediments carried in runoff. 

The rest of this report is in two parts, the first dealing with the water yield projections and the second dealing with the water demand projections.
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