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L ake restoration: Is there a successful model?

Outline

A Straight to the point i an overview of key needs for
lake research/management

AWhat are the issues globally?

A A plea for models

A Case studies i Rotorua lakes




Point 1. Ecological processes in lakes will generally not follow
linear trajectories expected from linear changes in external
forcings (e.g. catchment nutrient loads)
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Regime shift in a eutrophic Rotorua lake

Regime shift

2006: Constructed wetland
l 2003: Alum***

1965 - present: Anoxic hypalimnion**

Trophic state

1980: Cyanobactenal blcoms commenca™

1950s: No cyanobacteria, oxic hypolimnion*

Ozkundakci et al. (2010),
Ecological Engineering
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Effects of increasing nutrients loads on
chlorophyll distributions (deep lakes)

Natural/low external loading
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Deep chlorophyll maximum
c. 1% of surface light

Increased external loading

Surface popul
buoyant species (including
N-fixers) and horizontal

variability
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Distributions of chlorophyll:
Lake Taupo '
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Point 2. Reductions in external loading are fundamental to
effective control of eutrophication. Diffuse sources now
represent the greatest challenge to external nutrient
reductions

Lakes Workshop

15" International Conference
IWA Diffuse Pollution Specialist Group






Point 3. Despite many years of theoretical, empirical and
modelling studies, we have often failed to adequately capture
and quantify nutrient loads, particularly stormloads

Lakes Workshop

15" International Conference
IWA Diffuse Pollution Specialist Group



Changes in phosphorus
concentrations in a stormflow even

Jonathan Abell
University of Waikato
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Hamurana 110 yr
Ngongataha 16 yr
Awahou 61 yr
Waiowhero 42 yr



Point 4. Opportunities exist to virtually revolutionise temporal
and spatial coverage of lake ecosystems but require lake
ecologists to adopt increasingly flexible, interdisciplinary
communication linkages that may not necessatrily initially be
fully productive.
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New tools to study lakes:

remote-sensing high-frequency data- computer modelling

Mat Allan, Waikato University
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Lake Needs to be Identified- Explaination

and Location, efc., etc., etr.
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Current Projects: 25 lakes

Physical variability in temperate lakes: A global analysis of hig
frequency instrumented buoy data from 25 temperate lakes.
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Science and communication
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Ludwig, D. 2001. The era of management is ove
Ecosystems 4: 75864
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LakeTaihu
P.R. China
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Algal bloom evolution in Lake Taihu
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Lake Tahoe, California, USA
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Transparency in Lake Tahoe
Secchl depth Inm

1965 1970 1975 1980

Charles Goldman, UC Davis



Obvious culpritsin™
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Alir pollution: A major cause of loss of
water transparency in Lake Tahoe
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lce cover in Lake Mendota:
Characterised by discontinuities

¥

IH .AM A/ll

Ice Cover (Days)

rrrrrrrrr
111111111111111111111111111111



Drought in Australia: 2008

Iittpivnew bomgov.au

Rainfall Percentile Ranking
10
Serious
| s 5 Deficiency
- —eo— : o
Deficiency
Lowest on
Record

Rainfall Deficiencies: 24 months

1 February 2006 to 31 January 2008
Distribution Based on Gridded Data
Product of the National Climate Centre

© Comenonwoalth of Auslralia 2008, Australian Bureau of Maleceology
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Response to drought at
Milang, Lake Alexandrina-

Jan 2008

Oct 2006




Floods and drought in Australia: 2010

Australian Government
Bureau of Meteorology

Rainiall Deciles (AWA grids 1900-pres.) g

1 January to 31 December 2010
Distnbution Based on Gndded Data
Product of the Nabonal Ckmate Centre
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From drought to flood:
unprecedented rainfall in eastern Australia

http://i.telegraph.co.uk/multimedia/archive/01797/australia-flood_1797071b.jpg



Lake Kinneret, Israel
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Denmark: the challenge of nguoint source pollution

Source: Erik Jeppesen



Diffuse pollutiong perhaps the
most difficult case
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experts for the affirmative and experts for the negative. We
OFlyy2u asSuiufsS adzOK AaadzSaxé

Simon HA. 1983. Reason in human
affairs. Stanford University Press.
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A Economism is the placing of an exceptional and inordin:
emphasis upon economic values in contradistinction to
others

A{OASYUAAY Aada U0UKS O0SftAST
solving almost all human problems.

A Technocracy represents an effort to achieve policy solut

by recourse to technological innovation or through what
sometimes called a "technological fix."

Caldwell LK. 1990. Between two worlds: science, the
environ-mental movement and policy choice. Cambridge
University Press.
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even more difficult

A Nutrients

A Mahinga kai

A Water level regimes
A Climate change

A Wind and sediments



nlf you donot deliver then ou
writing policy without your s
Nl need the sciegeceund recsonod
You wonot get 1t [the science

use it for our policies and plans







Lake Delevan, Wisconsin, USA g'
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Rotenone application effects, Delevan Lal



