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Ve alie ILaKesS
SNEEkes differ from rivers
BNEEE Vanagement

= =\hy bother about Lake management

® Planning for sustainable lake management
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Wigeelre: llakes?

SIENENS NO universal deflnltlon for a lake.

T rr Ninternational Glossary off Hydrology

(U UNESCO and WMO 1992) briefly states,
=t at a lake 1s an "inland body of water of

-.r-"-‘:--.::"-

— consnderable size”.

= s |n the broadest sense, lakes, wetlands
and reservoirs can be considered
“standing water” systems
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Wigeelre: llakes?

SMIRSCIEtIfic terms, standing waters are termed
lBNtic” systems, whereas flowing waters (rivers)
Bce known as “lotic” systems.
= S'nigeneral, because lakes usually have both
—  nflowing and out flowing rivers, a lake basin can
~ e characterized as a complex combination of
poth lentic and lotic waters, with this distinction

petween the two being of great importance for
ake management .
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Wigeelre: llakes?

- T PENEURWaLEr Framework Directive, WED
2OP0/60/EC) has defined a lake as a body
J tandlng Inland surface water. The
A [If off the WED has in a way.
= determlned also the minimum size of a
|ake, which should be taken into account

to be 0.5 km2 (50 ha).
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AS paliel RiversBasin

——

SMifierent water bodies in the watershed are
GESElyAconnected to the entire environment.

_ r Jake'is only one element, involved in the
= ydrologlcal cycle of the river basin

e
—
.
i

="+ Lake management and monitoring Is only a part
~ of river basin management and monitoring.
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differdrom RIVErS

—— i

HESRONIIEN TIIOMITIVErs as ecosystems in many respects

i1y /rlrr pujicall circumstances,

UIETI 1al properties,

groe)t ctlon/decomp03|t|on relations,

._J__gf.e mentation rate and sediments, and in stability of certain

= phenomena.

LS

B B lkes are almost closed systems. Substances once introduced to the
—ﬂ-———'_lake are permanently incorporated in the circulation.

=

= & Only a part of them are removed (depending on water exchange
: rate).

¢ Rivers are open systems, in which constant downstream transport of
substances takes place
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differdrom RIVErS
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SIENERES Tiie Vertical aistrbution: of temperature
JEPENEING 6N the season IS a very important
FHEROMENGN.

Jﬁ summer time a clear thermal

siratification can be detected in all deeper lakes.

highest, and can be at the same level than the
temperature in rivers at the same time.
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BEIRES diffendrom RIVEXS

——
'

SMIENEMPErALUre n the deeper layer of the lake
SRonrune contrary, usually very cold (5---10 oC)
du.'"'ﬁ ue whole summer stratification period.

|"'=h-
——

. Im_hls cold'layer is a very important part of the

=-i-l-
——

= Jake fromi the monitoring point of view. Many

slight pollution indications can particularly be
detected for the first time just In the

nypoelimnion, usually in the very thin water layer
nearest to the bottom sediments.
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differdrom RIVErS
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'

diimeEntation IS avery Important process
kes and has a deminant rele in
rlent gycles, and thus also In the

trophlcatlon process. Sedimentation

-.r-"-‘:--.::"-

=

_:f “areas must be identified before the
~— implementation of the monitoring
programmes
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differdrom RIVErS
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\/\/m SSOME prokliems orlglnate na Iake |tself (such' as
Jshlng) the vast majoerity ofi problems originate
rro;p SActvities  on the land surrounding a lake.

IliErefore manangement of a lake means management
ts draimge basin. The two can not be separated.

==L -EUnfortunety, It IS rare when the boundaries of the basin
: —and political system coincide. In some cases, the origin
~  of a given problem may lie beyond the lakes’s basin such
as with leng range transport of toxic materials .
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fanagement
In) fagtigle occurrence and énagément of

Jrngﬂ problems IS Influenced by three
CHIE racteristics of lentic water systems —

_ntegratlng nature
— <o eng water retention time and
s complex response dynamics.

=
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LOf1Y Etention, time

> Altrigtiejg Iake ecosystems are resilient when

ieCE0Withi stresses that have existed over

2Veluenary tlme scales they can be extremely

vl geraple to “new” stresses, such as the
Jtreduction of exotic species.

e he long water retention time also means that
— once a lake is degraded, it can take a very Iong
~  time — If ever—for It to recover or be restored.

also leads to lags in ecosystem response that

are poorly matched to the human management
time-scale.

=
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LOf1Y Etention, time

e Elatively Iong retentlon tlme of most
Jrng“ \compared to rvers, means that the
“Jr e e scale™ i1s not equal to the
._._._.f-ﬂ—e time scale. There is usually a
— S|gn|f|cant delay between an action
— (Jpositive and negative) and the change In

a lake.




VieRagement Implications

c—-retentior“l time

——
'

Becellse the problems can bUI|d up and become
rur ed slowly, and take equally as long to be
m.-a aged Institutions involved in lake basin
Benagement need to be prepared to engage in

ﬂ@stamed actions, with long term funding
- commitments.

~* management with a precautionary approach
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SOIIPIEX TESPONSe dyﬁam'i’c:s
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- |Vlezigisiglet CONNECLIONS are often |nd|rect
rrnc ot easy to determine. Changes are
of wentirreversible and dependent on path.

= iis behavioural characterstics apply not

: 'nIy to natural lakes but also to man —
‘made lakes all essential components to
river basin systems




VieRagement Implications

soImplex response dynamics

SEINPIEXIESPONSE dynamics, particularly in
Elelien o long water retention times, imply that
rrr problems need to be anticipated as far in

seavance as possible through monitoring,
_;fﬂ;_development of Indicators and analytical studies,
—  While carrying out scientific explorations to
tnravel the complex processes and their
Implications.

e Scientific studies may also help develop novel

solutions to these problems.
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Egrating JNaturessss
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ve pollltant Inputs froml diverse sources in varlous forms from their
eNasins and beyond. The inputs to a lake can exist in the form of

. Sp-heric precipitation; flows from rivers and other inflowing
cha-p‘- HEls;eat- and wind-induced energies that cause waves;

= 'F ermal energies that affect mixing properties; and

— :._f—. 3

e

- =

=

*"H-"'Land pased and airborne pollutants and contaminants, nutrients, and
= - Organic substances, both living and nonliving matter.

The integrating nature refers to the mixing of these inputs within a lake so that
poth resources and problems are disseminated throughout the volume of a
lake.




NVEnagement Implications
JiprEgie), ating natuke —

2o ailakeneans thatinanyilake
res IICES) &S Wellas ake problems, are shared threughout
ne f' Ke!
r_ Ul it is mot

Sihle to subject different parts of a lake to different
_I nagement regimes.

RISTIS particularly
— % Relevant to transboundary lake basins.
~ A related conseguence of their integrating nature is that

= |t s difficult to exclude users from accessing a lake’s
resources.

These properties require lakes and their basins to be
subjected! to adaptive management, utilizing wide-
ranging policy instruments.
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JliyAEkes?

-~ LLakes and thelr surroundlng watersheds
_tumque andvaluable ecosystems for
oc frpeople and nature. Lakes are critical

= bstorage tanks™ for freshwater. More than

== 009% of all available liquid surface
freshwater is contained in lakes and
reservoirs. Despite their importance, many
of the world's lakes are In crisis
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IIRENPDEgrading Trend of the

Werd's Lakes

I"--l‘l-—

5 .
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re gJche experence of lake basin management encompasses a wide
VEIIED ofi lessons.

PRSmErare at early stage of resource development and the resulting
rlf giradation; of thelr environments Is minimal.

== Olfiers have been overexploited and their ecological services
ﬂ?nctlons are suffering from serious degradation.

_T.'fﬁnd g
— = _sjill others have been introduced with measures for achieving
sustainable resource development, use and conservation.
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pibegrated |Lake Basin
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agement (ILBI\/I)

——

RENRNCIESS, the Way In WhICh the stress IS
X erted! from the basin to the lentic body
J Hake water is the same, and a common
&= ond integrated approach is needed to

-.rr"-“:_-.::"‘
==

:f address these wide ranging issues in lake
- basini management.




- JE V S a Way of thinking that assists lake basin
m“ jagErs and stakeholders in achieving
=" stalnable management of lakes and their

= asms

it takes into account that lakes have a great
varlety of resource values whose sustainable
development and use require special
management considerations for their lentic
(static) water properties.
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SELENIASII ManNagement off a lake can be realized
orm through ILBM, or continueus Improvement
ort alke hasin governance that integrates

_ _._} iStitlition, policy, participation, science,

“technelegy and funding.

F_I'r'nprovement of the state of world” s lakes can
be realized by promoting ILBM globally, with
long-term and strong political commitment
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BESSONS Learned

Slisetance ol Basin Approach: Management does
oL s bp at the lakeshore, but must extend into the
oru} > and often beyond.

r "Iargest Aumber of lake issues reported in several
— Jdies eriginated from their upstream or downstream
= _%Jls'ms

=S Border Barriers (Transboundary Lakes) Must be
‘Overcome: In principle, transboundary

" akes are more difficult to manage. In practice, however,
there Is good progress in establishing

agreed plans of action and institutions.

e
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Ons Learned conty.

——

ologlcal Interventions Can be Effectlve

eIegIEs can have dramatically positive effects on
5 prowded the reot causes of their problems and
sustalnablllty are properly addressed.

-S| JECess Depends Heavily on Stakeholder

, :nvolvement Degradation of the ecosystem services
“provided by lakes results from unsustainable human
‘Interventions for resource development. Sustainability
can be best achieved when the respective stakeholders
fully understand and appreciate their respective roles

regarding the problems.
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BESSENST e

arhed conte,

——

> Loplej-i<ling Commitment s Essentlal The
JQrJf UWater retention time and complex dynamics

or~ KEs means

that successful project outcomes

= %seldom iImmediate. Thus, there Is a need for

ndlcators that
= Indlcators) Im
Indicators) anc

S
—

i
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lllustrate both planning (Process
nlementation (Stress Reduction
actual lake basin improvements

(Environmenta

Status Indicators).
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BESSONS Leanned contsme

——
'

SNV eRIerNG Should Not be Overlooked: Long-term
mo’r.-_[]e @data sets can form the basis for mutual
'?Standing ofi lake basin management issues, thereby.
Jarre 10 cooperative actions to address them.

= rﬂ- € Basin Management Is a Continuing Process

Aot a One-time Project: Management interventions at
=2 lake basin usually first happen in isolation, often for
‘non-lake related reasons. Through time, however, the
need for the integration of projects can grow.

=
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FONITEXPENEnce

eanned indicates that good!lake basm management requwes SIX
y COMPENENT for effective: management response:

ons— 10/ Mmanage the lake and its basin for the benefit of all lake basin
rce USES;

' 3?’9 ‘i"c‘es ~fergoevern people’s use of lake resources and their impacts on
.kes

nvolvement of people central to lake basin management;
Jlechnological possibilities and limitations exist in almost all cases;
e Knewledge both of a traditional and scientific nature is valuable;

e Sustainable finances to fund all of the above activities are essential.
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SEpning jor Sustainable Lakes

VEnegement- Generall Overview

o ——

BNErEbasin planning is the process of
_I.oplng an agreed set of goals for use
or- pasin and the means for achieving

Bi05€ goals typically within a particular
- ,____;__ sl_me firame and resource constraint

= Plans can be developed at different levels
— of specificity from local to basin-wide
plans, and from sectoral to comprehensive
plans.
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EREESINRlanning (LBR)F

|
Deve_llg-- ofi a plan'requires
SNVolVement of stakeholders and instituions
rQ Cerend withi lake basin managment,
= | e Uise of reliable and timely information,

:f '{he assessment and selection of both policies
~ and technological responses to issues,

e and the identification of financing options for
Implementing the plan.

— .
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L BP

SIENEKE DASIA plan' IS the mechanism for putting
eI omponents together in an effective and fair
vvnh 5ol resource development, environmental

= @Iectlon and social benefit.

;:E The Viability of a management plan for lake

= Pasin is strongly dependent on the alignment of
the plan with regional and national plans for
soclioeconomic development and environmental
conservation
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L BP

SEOHCAINAECISION Makers can e poweriul
IIUENCES NI drawing up and implementing
eiegement plans.

SEIEY can promote

— -_ S

e

=== — pstitutional cooperation

- — ensure alialignment with socioeconomic development
and environmeal conservation plans,

— and access te necessary finance for implementation
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