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Towards Including Water Quality in
Climate Adaptation Frameworks

N.-T. Hu*, T.-F. Lin**, L.-Y. Cai**, C.-H. Chang**, L. van der Linden***, and M. Burch***

* Taiwan Water Corporation, Taichung City, Taiwan ROC.
(E-mail: tchen@mail.water.gov.tw; chihhua@mail.ncku.edu.tw)
** Department of Environmental Engineering and Global Water Quality Research Center, National Cheng
Kung University, Tainan City, Taiwan ROC.

*** Australian Water Quality Centre, SA Water, Adelaide, SA, Australia.

Introduction O Resilience to climate change is a major

challenge to the water industry as they make
decisions under the profound uncertainty that
surrounds climate change.

O Methods have been developed to adapt to the
challenges have focused on water quantity
issues. Including water quality aspects is
challenging and often neglected, despite the
well understood potential negative impacts of
climate change on water quality.

Q This international cooperative program, jointly
studied by Australia, Taiwan and USA,
demonstrates the ability to include climate
change impacts on water quality in a variety of
decision support planning methods.

0 Using Taiwan’s Hsinshan Reservoir (HSR) as a primary example, the value of an
integrated modelling approach to assess the effects of climate change on water
quality is present.
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Figure 1: Model framework for the assessment of the threshold exceedance on
water quality under climate change scenarios
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Figure 2: Near-term (2020-2039) and long-term (2080-2099) projections of
monthly catchment flow and water quality under A1B scenario.

Table 1: Projection of near-term and long-term mean flow and water quality.
Runoff PO NH,' NO5 DO
m’/s mg/L) mg/L] | g/L mg/L
12004-2012 Reservoir 0.013 0.018 0.49 8.4
[2004-2012 Catchment 114 0.091 0.023 0.71 8.7

8.6 0.088 0.02 0.72 86
R (60.117)  (0.088.0092)  (0.02002)  (0.710.72)  (8.58.7)
10. 0.087 0.02 072 86

Case/Model

|2080-2099 Catchment

(7.013.8)  (0.087-0088)  (0.02-002)  (0.72-073)  (8.5-86)

B Coupling watershed and reservoir models, to assess the impacts of climate
change on the water quality of an off-channel reservoir in_a humid-
subtropical climatic region
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Figure 3: Risk exceedance probability for the levels of WT and DO in surface layer.

QO The rising temperatures will significantly lower the water quality in HSR
through greater thermal stability and DO stratification. Resulting in reduced
DO concentrations in deeper layers of the reservoir and increased release of
phosphorus from sediments.
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Figure 4: Risk exceedance probability for the levels of nutrients in surface and
bottom layers.
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Figure 5: Risk exceedance probability for the levels of phytoplankton.

Q The flux of phosphorus in the hypolimnion may not support algal growth in
the epilimnion during summer stratification.

QO Nutrients are projected to increase throughout the reservoir, since the HSR
is well-mixed in late fall/winter.

QO The projected earlier arrival of spring should be noted. If the presence of
nutrients is high, the prolonged growing season will increase the expected
frequency of algal blooms.

Conclusions

Q The rising temperature associated with future climate is projected to significantly lower the water quality in HSR. The tools developed in this project allow the

assessment of adaptive responses to these climate change impacts.
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