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an awakened memory

Constructed serenity
Lake Karla, December 2024

As I first saw you from the mountain above
lake of Lamartine

to my lips it came softly

Karla, oh lake of panoply

every moment I look at you, I admire you.

In your quiet waters love was reflected,
and the moment was great,
between war and darkness.

Klelia Hala, 1998 in Rouskas (2001)



a recent disaster

Endless water

photo by Fotis Natsioulis



S0CL0-€Conomic z'mpact

Water traces
Megalo Enydrio, December 2024



spatial impact

Confusion about boundaries
Lake Karla pumping station

photo by Fotis Natsioulis



persistent spatial impact

Permanence
near Lake Karla, December 2023

photo by Dimitra Gaki



environmental impact
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Ecological disaster
fish in Lake Karla

photo by Fotis Natsioulis



former wetland
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Contradictions
near Lake Karla
photo by Fotis Natsioulis



situating and positioning



Lacustrine banks
Lake Karla, December 2024



Situating Lake Karla

sub-basin

Pineios River

Basin (PRB)

Thessaly Water District (EL08) in Greece Pineios River Basin in Thessaly Water District



Pineios River Basin

—— Strahler stream order
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Pineios

third longest river in Greece — 2 05 k 7

Region

most productive agricultural region

23 % of the country’s Gross Value Added (GVA) of the agricultural sector (2021)

13% of plant production
2 J % of livestock production
p

Water district

extent 1. 33/. 700b&l
total cultivated land roughly 600.00 010&1



80.00 Ohél was inundated

7 0% of which agricultural land



Timeline of flood

6 September 2023



Timeline of flood

7 September 2023



Timeline of flood

t

10 September 2023



Timeline of flood

14 September 2023



Timeline of flood

17 September 2023



Timeline of flood

22 September 2023



Natural tendency

K historic floods

= Strahler stream order
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Pineios River Basin (PRB)
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Matrix of investigations: More than City — More than Human
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Urbanization and expansion of irrigated agriculture

1990 2000 2018

W urban
I irrigated agriculture
W water body



Current approaches to water management and flood risk mitigation
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MASTERPLAN

WATER MANAGEMENT IN THESSALY
IN THE WAKE OF STORM DANIEL

How to Address Thessaly's Water-Related Agricultural Challenges

EXECUTIVE SUMMARY
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water provision prevention flood defense
water quality protection water, agriculture, livestock management
water resources management preparedness crisis management
recovery sociological challenges

River Basin Management Plan Flood Risk Management Plan HVA Master Plan for Water Management



Reaching limits
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Problem statement

tipping point
i 2023 STORM DANIEL —
IMPACT
initiation of problematization
window of opportunity lens
impacts excess
CLIMATE CHANGE FLOOD WATER
frequency and intensity
b unsustainable
absence

practices and processes

HUMAN MANIPULATIONS

]

‘WATER MANAGEMENT

LAND MANAGEMENT ‘

SYSTEM'S INABILITY
TO ADAPT

A reconfiguration of the water and land management system is necessary in ovder utilize the operability of the floodplains to activate long-term
adaptive transformations, which in turn will foster resilience to flooding.



Aims

Enhance the operability of the Thessalian (flood)plains through a transformative process, for the system to be able to better cope, recover and adapt in the
event of flooding, using the area of the Lake Karla system as a case study.

Overall aim: initiate a process of evolutionary resilience to flooding



Research question

How can an Zntegrated design of the Lake Karla system, with the implementation of successful land management policies,
incorporating land transformation strategies, bridge the gap between coping, recovery and adaptive capacity to flooding in
Thessaly, activating a process of evolutionary resilience?



process, theories, concepts, methods



Coping, recovery, adaptive capacity and evolutionary resilience

capacity

“the combination of all the strengths, attributes and resources available within an
organization, community or society to manage and reduce disaster risks and
strengthen resilience”

coping capacity
“the ability of people, organizations and systems, using available skills and
resources, to manage adverse conditions, risk or disasters™

recovery capacity
(49 o1 . .

the ability of a society to respond and to recover to the same or to an equivalent
state as before the emergency”**

adaptive capacity

“the capacity of a society to anticipate on uncertain future developments”™*

evolutionary resilience

“broadens on the concept of resilience incorporate the dynamic interplay between
persistence, adaptability and transformability across multiple scales and
time frames in ecological (natural) systems” along with “the intentionality of
buman action and intervention (preparedness)™™

Source: De Graaf (2009)**, Davoudi et al. (2013)***

persistence
being robust

preparedness
learning capacity

adaptability
being flexible

transformability
being innovative

Framework for evolutionary resilience building (adapted from Davoudi et al., 2013)

Sendai Framework Terminology on Disaster Risk Reduction from UNDRR (accessed from: https://www.preventionweb.net/drr-glossary/terminology)*



Conceptual framework

[ACTIONS]

social
conditions

LAND POLICY MANAGEMENT

local
practices

strategy

environmental
conditions

physical

conditions

LAND
TRANSFORMATION

evolutionary resilience

centralized
processes

[PARADIGM SHIFT]

economic
conditions

design
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politicize




analyzing



Hazard, vulnerability, exposure

hazard | 5 . the event of flooding
intensified by changing
climate conditions
vulnerability suscebtibility

(human and non-human)
depending mostly on social and

environmental conditions

exposure -~ situation of tangible assets
(human)
depending mostly on physical,

social and economic conditions

flood risk

Personal iteration — adapted from conceptual framework



—— flood
types of flooding

fluvial
pluvial Thessalian context ——

flash

extent

intensity

depth  velocity

change

climate parameters

precipitation

intensity + frequency

extreme rainfall events

dry periods

temperatire rise

vulnerability

soil conditions
sotl characteristics

desertification
erosion
sedimentation
salinization

permeability

land subsidence

bydranlic
properties

land sealing

natural processes

I geomorpholagy
bydrology

natural drainage network
surface water

groundwater

water quality

geology

biodiversity

hydrolithology

+— hydrogeology

vegetation
type
cover density
habitats

flora
fauna

demographics
population
age
education

employment

income ——

I accessibility

€xposure

land management
land nse

agriculture
industry
trade

tourism

protected sites

infrastructures
networks
nodes

transportation
€ nergy
sewage
irrigation |

waste

drainage water management I

L drinking water supply I

flood protection — APSFR I

water monitoring

buman babitat

settlements
population density
facilities and services civil protection I

Sports cducation  cultural heritage
facilities

health centers I

fooding

climate

institutional organization

economy

infrastructures

social and cultural processes

health and safery

ecology
geology
geomorphology
soil conditions

hydrology

‘ o conditions

| phasicat cndiions

social conditions

envirommeneal conditions



exposing



Lake Karla
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From Lake Voivis to Lake Karla to Karla Reservoir

1940 - natural lake before drainage

fishing huts

Stefanovikeio ) Kanalia
marsh island
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not saline or alcaline non-saline alcaline saline not saline or alcaline
alluvial marshy soils W waterbody I agriculture
= ulluvial soils B ground water flood/ drought extent

¥ limestone flood/ drought e fault



fishing
Lake Karla, 1953

photo by Takis Tloupas
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“city of water” — society of customs
Lake Karla, 1953
photo by Takis Tloupas



From Lake Voivis to Lake Karla to Karla Reservoir

1965 - lake after drainage

Srefanovikeio Kanalia
[trench T1]
trench C1 trench T2 draining tunnel

not saline or alealine non-saline alcaline saling not saline or alcaline

alluvial marshy soils [ ]

= aluvial soils |

%2 limestone

water body
ground water

flood/ drought

LN

agriculture
flood/ drought extent

fault



From Lake Voivis to Lake Karla to Karla Reservoir

2015 - lake after revival

Stefanavikeio ‘
|trench T1] artificial
trench C1 trench T2 draining tunnel island
THITHINE

not saline or alcaline non-saline alcaline saline not saline or alealine

alluvial marshy soils W waterbody I agriculture

alluvial soils W ground water

flood/ drought extent

¥ limestone flood/ drought e fault



From Lake Voivis to Lake Karla to Karla Reservoir

2023 - after the flash Aood

Stefanovikeio Kanalia
|trench T1) artificial

trench C1 trench T2 draining tunnel island
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at the floodgate
Lake Karla, December 2024



Lake Karla system
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flood + climate
probability scenarios
APSFR
precipitation
dry periods
temperature rise

sotl hydraulic properties

vulnerability

geomorphology
tapography
aspect

natural drainage network

exposure

soil conditions

desertification

eroswon
sedimentation | land subsidence
salinization

Ppressures
industry
I livestock
Landfills
quarries
waste treatment

gealogy
bydrolithology
permeability

irrigation
network
boreholes

biodiversity

habitats

protected sites

| protection status

soil types

flood
APSFR

intensity

demographics
population

age education empoyment

income
sector of economy

geomorphology
topagmpby

land management

crop types
parcellation

land ownership

water management works

bridge

cuelvert
dam
welr
levee

trench

buman babitat

settlements
popularion density
Jacilities and services

infrastructures

networks

nodes

[ | aceessbility

biophysical limits

biophysical limits

biophysical limits

biophysical limits

biophysical limits

socio-technical limits

socio-technical limits

socio-technical limits

socio-technical limits

socio-technical limits

Hooding

climare

institutional organization

economy

infrastructures

social and cultural processes

health and safery

ceology
geology
geomorphology

soil conditions

hydrology

ecomomic condlitions

phsical conditions

sovial conditions

envirommeneal conditions



Biophysical limits — composition

flood hazard and geomorphology biodiversity and protected sites soil conditions and pressures soil hydraulic properties and irrigation soil types and crop types
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Biophysical limits — alteration
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Socio-technical limits — composition

flood hazard and water management land cover and ownership demographic and human habitat geomorphology and infrastructures geomorphology and accessibility
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Socio-technical limits - alteration
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Socio-technical limits - alteration

linear — photos by Takis Tloupas, Dimitris Letsios

land given to landless farmers
Larissa: 82000acr
Magnesia: 45000acr

length: 10,150m
diameter: 4,35m
supply: 8,5m3 / sec

ges of inundated
icultural land
* Larissa: 2%



Profiles
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Microstories

The area initially did not experience serious consequences
from the flooding as the western Thessalian plain. The
drainage system worked, even though the water levels were
increased, and this was the reason the villages were saved.
But the amount of the water was unimaginable,
unthinkable, inconceivable. The situation was manageable
until, at some point, it was not. The water was above their
powers.
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Microstories

“The state did not help. The first days, it was absent.
Whatever was trying to be done, it was done by the people
themselves, to save what could be saved. To break down some

dams, create rudimentary dams with hoes.”




Local adaptation practices

flash flood
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Local adaptation practices
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Local adaptation practices
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Local adaptation practices




Local adaptation practices
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Microstories

“There do not seem to be prospects. And unfortunately, most
people are starting to accept it and this reduces the willingness
to fight, to stay in the profession. The course is predetermined.
The land will be consolidated. Farmers will be wiped out, the
countryside will be deserted, and the urban centers will also
be hit, because bere in Larissa, it is a large urban center and

it is the fourth in Greece, and many rely on agricultural
income, even the commercial stoves.”

For some people, it is even an opportunity to give up

farming.
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Microstories

If the whole area transforms back to a lake, then the people
need to be properly compensated. This transition was made
for several reasons, large funds were used, people built a
living. How can this process be reversed?
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Desires

Smaller check dams
Uetilization of natural boreholes
Large infrastructures — 3 dams (Skopia, Pyli, Mouzaki) and tunnel to the Aegean sea
No to greenhouses and land consolidation
Maintenance of current infrastructure
Just for something to happen - need guidance from people who know
A way to get back their life — stay within the profession and not have to abandon the land

Fishermen who became landless farmers
to be compensated

Regenerative agriculture/ agro-ecological transition — change in crop types
Re-introduce water-loving animals
Temporary floodable agricultural land
use surplus not reserve
Regional motives for universities to engage in research



desires of nature?



proposing



composition criticality
and transformability

flood hazard and geomorphology — <
biodiversity and protected sites

soil conditions and pressures

soil hydraulic properties and irrigation
soil types and crop types ——=

alterations

conditions contributing ro

biophysical limits

set of criteria for criticality j
criticality and transformability critical aveas within

. transformative actions exploration .
transformability superimposition ——— a range of _ strategy — design
transformability
conditions contributing ro pore)_ztm[ - —
socio-technical limits : : :
flood hazard and water management alterations : . :
land cover and land ownership H : H
demographics and human habitat : : :
geomorphology and infrastructures :
geomorphology and accessibility : :
composition criticality : : :
and transformability : : :
. area selection . 3 .
critical zones —  criticalzone — _ strip S — systemic

fragment —————  sub-systemic
detail —_— specific



Defz’m’n g critical zones

criticality

criticality
very high
high
moderate
low

very low

W water body

transformability

transformabiliey
very high
high
moderate
low

very low

W warer body

criticality

biodiversity and protected sites ¢ 3 J J -5 ) flood hazard and water managment

soil conditions and pressures land cover and land ownership

soil hydraulic properties and irrigation S s > ¢ , demographics and human habitat

soil types and crop types geomorphology and accessibility

transformability

-

(; ) flood hazard and water managment

biodiversity and protected sites

soil conditions and pressures land cover and land ownership

soil hydraulic properties and irrigation demographics and human habitat

soil types and crop types geomorphology and accessibility

conclusions

conclusions




Defz’m’n g critical zones

critical zones

criticality conclusions

transformability conclusions

superimposition critical areas within a range of transformability potential



Aprea selection
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Scales

critical zone

strip

fragment

fragment




Transformative actions matrix

biophysical measures

socio-technical measures
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Transformative actions examples

rotational grazing livestock management buffer zone stream uncovering and re-naturalization




co-existence

photo by Fotis Natsioulis
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Fragmentation and dereliction
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Strategic design
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Strip recognition
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Systemic design
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Patchwork system for agroecological practices — plain
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Patchwork system for agroecological practices — uphill
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Sub-systemic design
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Specific design
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Point of entrance

The intersection of the stream and its buffer zone with
the road connecting Achilleio and Kalamaki is explored
further through a process of specific design. The width
of the stream, the buffer zone and the delineated flood-
able area are defined from the topography of the area,
as well as the inundated area during September 2023.
This intersection signifies a crucial point that needs to
be highlighted with a landscape design intervention. Fur-
thermore, smaller corridors and pathways are created by
vegetation, and the former channels are transformed into
vegetated waterways, with their own small buffer zones,
directing the water to the stream. The points where the
agricultural fields intersect with the delineated area and
the buffer zone are spaces of negotiation, a negotiation
between the productive agricultural landscape, water
and nature.
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sint of entrance
The intersection of the stream and its buffer zone with

the road connecting Achilleio and Kalamaki is explored
further through a process of specific design. The width
of the stream, the buffer zone and the delineated flood-
able area are defined from the topography of the area,
as well as the inundarted area during Seprember 2023,
This intersection signifies a crucial point that needs to
be highlighted with a landscape design intervention. Fur-
thermore, smaller corridors and pathways are created by
vegetation, and the former channels are transformed into
vegetated waterways, with their own small buffer zones,
directing the water to the stream. The points where the
agricultural fields intersect with the delineated area and
the bufter zone are spaces of negotiation, a negotiation
between the productive agricultural landscape, water
and nature.
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Specific design
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Adaptive pathways and phasing
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Adaptation framework
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Adaptation framework

Thessaly Water Management Organization

4 region

directorates and departments

v

local Land and Water Management Organization

regional unit




Adaptation framework

action

tools actor
incentives European Union direct
subsidies national government direct
Thessaly Protected Area
Management Unit
directions
Thessaly Water Management Organization 5
region g decide
research institutions directorates arid departments S
University of Thessaly =
University of Applied
Seitaces of Thessly local Land and Water Management Organization 1
k ional unit
implement i decide
1 1 1 t
v v v .
willingness
0
NGOs agricultural unions 2
municipality deliberate
support money
resources
local administration
Thessaly Protected Area municipal
Management Sub-unit unit 2
co-monitor
cultural center “The Voivis™
local heads time
municipal
community
= 5 willingness
local agricultural cooperations
toengage |
4 4 4 4 o deliberate
7 ) i ¥ 3
{ eraditional Yot agroecological
PR Y O g""‘." » educate
L\ farmers Y ____ practicioners
y ‘e
____________ engage
negotiate

biodiversity

water soil



conclusions



Conclusions and reflections

proposal of a metbodologz'cal approach on how to utilize and enhance the opera bz'lz'l‘y Of the eastern Thessalian pldz'm in the event of
flooding

through the implementation of bz'opbysz'ml and socio-technical measures

founded in ecosystem-based adaptation and expressed through nature-based solutions

finding possible #zegotiations between agriculture, water and nature

to initiate a process of evolutionary resilience through environmental co-management
transferability — contextuality
necessity of providing recommendations

initiating #7ansition on alocal level can support long-term transformation - local actors demanding action from governance bodies

the role of the designer?
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envisioning
eastern Thessalian plain, 1968

photo by Takis Tloupas
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