Learning from extreme events
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Learning from history
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“When the well is dry, we learn the worth of water”
Benjamin Franklin (1706 — 1790)

..... 300 years later what have we learnt ?



LAKES

The canaries In the landscape
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(1 Sensitive indicators of catchment
modification and climatic
conditions

] Integrate across landscape,
hydrology and climate

So what are our lakes, rivers and wetlands telling us?



River biodiversity under threat

Vorosmarty et al. (2010) Global threat to human water security and
river biodiversity Nature 467: 555 - 561



Human security threat

Incident human water
security threat
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Aral Sea
- 75% reduction in volume
-120km shorelineretreat

The changed shape of the Aral Sea since 1960
1960 Aralsk 1999

166 km




The Aral Sea

Image sources: www.alexandre.leroux.net/water/pictures/boat_over_aral_sea.jpg
and maguires.com/patupe/ photos.htm







The role of science to inform
policy and management
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[ 1How do we protect ecosystems given competing demands
and uncertainty about future climate?

[ 1 Requires robust science to inform the debate on water use
[ ] also includes economic and social aspects
[ 1 Need for predictive capacity

1 Climate, hydrology, hydrodynamics, water quality, ecological
response

[] Science to ensure we get maximum return on SS



River regulation, over allocation and
drought in our lifetime
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(11980 — The Song

[ “Take it easy this summer” produced for E&WS
(11994 — The Cap

] recognition that the River Murray was over allocated
[12000s — The Drought

[] Low river flow left the system vulnerable and in some
cases at the point of collapse

] Lessons from the Coorong



The realities of the situation
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Flows over Lock 1 (Blanchetown) 1960-2011
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Boundary Creek Barrage

Refuge for ~80% of aquatic birds in
the MDB during drought

Living Murray Icon site
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Salinity gradient in the Coorong
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Invertebrate Distributions

March 2007
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Salt Creek

Tea-tree Crossing
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Changes in abundance of

Ruppia tuberosa at five
sites sampled in winter

from 1999- 2008
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Black Swan abundance
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Links to Food

Fairy Tern abundance
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Target salinity threshold in South
Lagoon is 100 g/L

Scenario 4 - pumping 400 ML/day from South Lagoon
- dredge Parnka Point to 1m depth

. Average lagoon salinit
High flow alone has not flushed ik y
Out the Salt ] South Lagoon
We need new policy to ensure g
adequate flow to maintain the ? o0 ]
Coorong A memww




So what are our lakes telling us?
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[1 Mismanaging the past means we are now over-managing the
future

[ Running our ecosystems down leaves them vulnerable to
further change

[] There is an imperative to conserve now so systems are
resilient and able to cope with extremes in climate and
whatever the future may bring

[] We need an investment in new science for tomorrow’s
challenges because we can’t just assume that mining
historical data will give us the answers we need




