Wine drinking in the Azores:
the European approach to lake restoration.

- Brian Moss
~University of Liverpool -
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The Restoration of Lake Veluwe: a Success Story
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Sustainable development:
development that meets
the needs of the present
without compromising the
ability of future generations
fo meet their own needs.

| ®  Our Common Future 1987

Social, economic, environmental

Gro Haarlem Brundtland




‘What lessons from lake restoration can we learn
for restoration of a sustainable society?

*What sort of restored ecosystems in the future
might help that society?




Alternative states in shallow lakes Spontaneous
SHIFT to
unigue algal
dominance
at very high

ﬁ nu ff'/éﬂ 7

levels

Either plants or algae over wide range of nutrients

Plant dominance stabilised by buffer mechanisms:
refuges for grazers, allelopathy, creation of still conditions

A
Enforced forward SWITCHES: Enforced

damage to plants poisoning of reverse SWITCH:
zooplankton, introduction of biomanipulation

damaging fish, major storms

\4

Algal dominance stabilised by buffer mechanisms:

removal of zooplankton by fish in open water, early algal
growth, loose sediment smothers young plants

Spontaneous SHIFT fto
unigue plant dominance

at very low nutrient Incr'easing hutrient addition
levels




Ecological alternative states

Range of environmental, e.g. nutrient conditions

State A

Spontaneous , |
shift Switches Spontaneous

(Perturbations) shift

State B

Biological stabilisers (buffers) for each state resist
change in environment




Societal alternative states

Range of resource use

State A (future sustainable model, some lessons from other societies)

A

Switches

State B (modern model, unsustainable)

Societal stabilisers (buffers) for each state resist
change in resource use




Harvest fish from rivers
and seaq, sea otter pelts,
other natural produce

Returned with small
amount of interest

Unconsciously regulates
B harvest to what is safely
" sustainable




Stabilisers of Modern Technological Society

Promotion of GDP
Market competition to sell more

Planned obsolescence, new models, annual fashions, high
turnover. Brand name clothes

Centralisation of wealth and power in the interests of
economic expansion. International uniformity

Short term efficiency in agriculture, intensification,
commercial colonisation

Treatment of natural resources as exploitable
commodities

Externalisation of environmental costs
Favourable propaganda through education




Loss of traditional societies; switch mechanisms

Undermining of previous
local authority (e.g

Chieftain) systems.
Establishment of alien legal
system. Military
Intervention




Potlatch soaeTy des’rr'oyed
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Competition ¥ - Co-operation
 Retention of individual gains "+ Sharing of resources &
* Consumerism and exhaustion & « Low demand, simple e,
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N © Supremacy of the individual & - Importance of group survival **




Increasing resource use

Many alternative systems

Cooperation, shared and
regulated resources,
decentralisation, ethical codes

Return to sustainability

Propaganda, globalisation
Hard currency loans, political
& military interference

Modern technological society
Competition, acquisition of wealth,
psychological advertising, strong central
control

Decreasing resource use, more recycling and parsimony
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Sustainable

Perturbation

e
-

Modern

Conditions

Internal spontaneous
shift possible (but
only if resource
use is sufficiently
reduced)
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\‘ Ideal is to agree to reduce resource Gse:

T hﬁ\‘if\glﬁm m\ufrlen’r con‘rrol for lakes
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Buffers of western Technologiéldl-{sys’rem are
strongly reinforced by commercial lobbies whose

interests would be threatened by change
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Alberich and¥ agen. ay"f among us and part of us




Ecosystem state

Sustainable
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Imposed switch is inevitable

"M Deliberate & controlled (‘rhequivalen’r of a biomahipula‘rion)

= but unlikely
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Ecosystem state

Sustainable
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Nature of an imposed switch

& nocturnal fish kill in a eutrophicated

shallow lake) and increasingly likely
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Climate change

Oil economy & its end
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Uncontrolled imposed switch likelyto be unexpected,

chaotic, destructive, & very unpleasant:.
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§ Habitat
S destruction §
Loss of
natural
 goods and
services

-

Social pressures: inequality of
opportunity;Denial of inherent
rights; enforced migration
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Societal alternative states

Range of resource use

—
State A (future sustainable global model, some lessons from the past)

Uncontrolled switch

State B (modern model, unsustainable)

Societal stabilisers (buffers) for each state resist
change in resource use




Backgrounds of current world leaders: top down salvation unlikely
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2 Assuming human societies are encouraged into
- Sustainability, what sort of ecosystems will
.~ we need? What should be our plan?

The biosphere is a non-equilibrium
system maintained by living
organisms in a state equable to their
evolved biochemistry




Atmospheric composition of planets




-Evolved natural ecosystems
are the machines for this
maintenance

-Substantial extent and
- m‘regr'l‘ry are’ess
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Respiration to photosynthesis ratios

Mean values
(mg O, L day)
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Concentrations of Greenhouse Gases from 1 to 2005
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The Water Framework Directive (2000/60/EC)

Official jourmal of the Europesn Commumitics

Thirty years of discussion; increasing
water problems in Europe - pollution,
flood and scarcity, over abstraction,
habitat destruction, erosion and
desertification, enlargement of the
Community. Failure of ‘end of pipe’
legislation

Puts much greater responsibilities on
National Governments

(et e pabdication i obiipatory)
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The Water Framework Directive (2000/60/EC)

ifficial joumal of e Furopean

+ Impact has been small so far.
Alberich & Hagen have
lobbied effectively

[Acrn wehaee

IRECTIVE M060[EC OF THE EURDPEAN PARLIAMENT AND OF THE COUNCE

af 13 (ronber 2000

essablishing a framework for Commumity sction i the ficld of water palicy

THE ELROMAN . PARLIAMENT AKD THE COUNCE OF THE
FLIOMEAN

Hirving e [ g the European
Comm ared in particulir Articke | 75(1) thereod,

v regand 1o the propassl trom the Commission ('),

i accondance with the procedune lild doww in Article
1 wl i the lght of the o
appeved by the Unnalianon Comminne on 1§ July 20040,

Wheteat

wial product like any ocher bur

srodvizied,  clefended

The conchesons of rhe Cpmmumity Podicy
iphied the
wy cxologiol
ool 1% Jue [ 9537
Hi proposals io oprive
ecological qualify in Comarumiy mirface Wb

T ALY,

11998, . T4 and

Feluary (999 i
i Sepbrrniner 1969,
P O B
opom Pt o
il af 14 Sepoomiber

% ) € 200, w4 1088 pk

h o 1

the dedarsdon of che Mitisicrs]l  Seminar a6
groidweater hedd ot The Hagoe in 1961 necog sl 1he
poal for sciom to svoll lose-tenn delersorshion ol
freshiwater  quality quantity and called
progranmise of actio be mrplemers
\e menagement
g B it el
Febraary ghe Cinsncil
reguesied i acon  prog g dwater
I a revespr of Coumcil BOEREED o
17 Dhecember 1979 um the ot el groundwater
polletion  cmsed

are mmler mCrrasiy presse
av prowth in daniid for seificen

995, the European Eny
1 "Bl he el
of the Epor

i T
LRl

ber 19195 the Cowncl ™

8. Iter alin, the dezwing

Directive  cstahlinling ke i

mciples of sastaipable waier policy in the Esmopesn

ol rtvicing e Commuesion fo ooene boratand
a peogonal

Fesruzry 1994

¥ i)
ot the primciphes for a Commuiraty water policy

mher | 996 the Commission presoied @
o the Luropaan Parliament and

W L = amenied by Dipsriive
LA R e ]}




_‘-I A rm ._._. ™ z

nomindl, catchment management

14

_Genuine, rathe

-




=

l o 2o Nl e L 4
3 v

Parsimony of available

nutrients (N & P) S
Most stored in biomass & .~
Low nutrient availability ==
= High biodiversity

Structure, diversity
Top predators present
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Pristine systems have independent B4
and indefinite functioning
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Connectivity throughout the larger system
. Provision for change & resilience through
adequate size, immigration and emigration
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Intensive agriculture \

NOW MEDIUM TERM FUTURE
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technology, ethical,
farming on much reduced
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New arrangemen'rs to use
L= less-food more efflcuenﬂy
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Gotterddmmerung

Hagen is drowned,
The gold is returned




Alberich survives
& Wotan must always
hegotiate







