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Country: Is divided by hydrographyps subzones - HSZ
/

System: In each HSZ a Management Plan must be implemented and executed

Problem: Top-Down System = solution: Bottom-up System

Conclusion: It requieres an holistic and systemic approach to assess the
dynamic emergence between components of social-water coupled systems

I

/
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n this investigation, the vulnerability was interpreted as a positive property of the ki: ﬁ
socioecological system attributable to change that leads a beneficial transformation of ;- f H
it, from this point of view, vulnerability was taken as a tool to assess socioecological Ltiyff:t:fi‘;id
system’s sustainability within IWRM context.

In that sense, this investigation had two objectives: (i) To design a transdisciplinary
methodology for comprehensive Integrated Water Resource Management under the

SES approach, and (ii) to evaluate the vulnerability as an emergent property of the

SES of Cali River Basin - Colombia.

Methodologically, was proposed that vulnerability is composed of the system's

sensitivity and its capacity to adapt, and emerges on river basin territory.

Sensitivity is a constant internal disturbance that affects the ecosystems that

provide water ecosystem services, whereas, the capacity to adapt is the positive

response of auto-organized stakeholder groups which perform IWRM in ,-

drainage area.
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éhow should we do what we want to do? ‘ Ethics I
\ < .
_— Complexity
( N
. . 5 Integrated Water Resource Management -
éwhat is it we want to do-
IWRM
\ — --/7\\ y,
/ — General —— ) .
Complexity Syi::r:?s Sustainability Behavioral the principle of
Science Thés Science Science "include the
éwhat are we capable of middle one"-
doing? Dichotomy of
contradiction —
Information Climatology EcoHydrology Fuzzy Logic
\ System
S———Z —>s _—>= N
s S
éWhat exists? Geography Geology [ Informatics J[ Physics ][ Chemistry Sociology Ecology levels of reality

Max-Neef, 2005
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PHENOMENOM: Vulnerability as an emergente property
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METHODOLOGY DESIGNED

Vulnerability’s
component
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mmm  SES’s Adaptative Capacity = SES’s Sensitivity - Emergent Property

Science

[ ]
s N [ Qualitative: Soft Systen J

Behavioral Sustainability Complexity

Quantitative: SWAT —
Objective: SES’s
Transformation due to
changes in Hydrologlc Cycle

Qualitative: Fuzzy logic
system — Objective: SES’s
adaptative capacity
assessment

Quantitative: LECOS for T .
QGIS — Objective: SES's J{ Qualitative: Fuzzy logic }

Methodology — Objective:
Analysis of IWRM
organization and strategies

perturbation due to LULC System — Objective: SES’s

Capacity to perform IWRM Sensitivity assessment
changes

N (. Y[

Qualitative: Assessment tool
Methods designed — Objective:

—

Qualitative: Fuzzy logic
System — Objective:
Vulnerability assessment as
a SES’s emergent property

Qualitative: Fuzzy logic
system — Objective: SES’s
adaptative capacity

\ / assessment
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Organization and IWRM
strategies model

EXISTS
[ MEDIUMLY ] -6 existence
([ exsts ][ 79 |
Input variable
Criterion Value
[ = ] [L] Level of capacity to

[ MEDIUM ] perform IWRM

=R
( HIGH ][ 913 )

Input variable

Criterion /
IF ET/SR >1 There is no
change in the hydrological +

cycle

IF ET/SR <1If there is a change jm—
in the hydrological cycle

cycle

hydrological

\

Changesin the

Input variable

Criterion /

IF, IDF positive trend, then
there is no impact from

human intervention

IF Negative trend of the IDF
there is impact due to human —

Fractal
Dimension

intervention

N

=

Index Changes

/

Output variable

4 )

Vulnerability as a

Output variable
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SES'S { + ] [ 0.55-1
adaptative
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—
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SES’s Sensitivity LOW
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Hacia una Universidad comprometida con la paz territorial

SES’s emergent
property

.

/

Criterion

LOW

HIGH




Assessment tool for capacity to perform IWRM

Theoretical elements Key concepts Indicator Description Measurement Variable Variable value Reference

Community 1
administration/
Who produces the knowledge 0
environmental authority (zarei et al., 2020)
) . . Local ecological knowledge- academy 0
Epistemological - Aesthetic Yes 1
ecohydrology This knowledge is co-produced with the community N 5
It is embedded in traditional cultural rules and norms derived Y 1
. L ) . es (Raymond et al.,
from a longstanding association and feedback with ecological
No 0 2010)
processes.
: iy I High 1
What is the level of citizen participation Low 0 (Behmel et al.,
2018b)
Environmental Ethics Social behavior The communication system between and within the groups Yes 1
achieves their continuous interaction so that such activities lead
to meetings or concrete actions. No 0 (Tippett et al., 2005)
Yes 1 (Guerrero, E.; De-
People are at the center of decision making N 0 Keizer, O.; Cérdoba,

© R., 2006)
- o N Si 1
The purpose of the meeting is materialized in concrete activities No 0
Financial resources are managed for the development of these Sl 1

Adaptive Management: IWNRM i
Environmental ethics P & activities No 0
- EE - (Burge, 2015)
Community 1
administration/
Who manages the financial resources 0
environmental authority
academy 0
o o Yes 1
The process is sustained after the financial aid is withdrawn No 0 (Jackson, 2019)
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System’s sensitivity
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Vulnerability as an emergent property
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Discusion & Conclusions %
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Panarchy, adaptative cycles and multiscales (time-territory)
Social responses to environmental change (hydrological cycle)
Environmental changes = exposure/sensitivity

(i) elements can be found that help improve the participation of stakeholders in IWRM to improve
water governance. (ii)Vulnerability as an emerging property of the system can indicate where to
strengthen the different stakeholder groups and where to invest in territories exposed to climate
change, based on the increase in surface runoff, however, this should be incorporated into IWRM
planning actions, though, this tool has limitations in its use, due to the scarcity of climatic data and

thematic cartography maps.
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» Models such as SWAT are essential to support the process and obtain results, particularly with regard to
water sustainability. Although the transdisciplinary methodology is preliminary and concerns to data

integration

* In this sense, SWAT can incorporate IWRM modules, based on the response capacities of the interested
groups to perform these strategies, can improve to perform multi-temporal analysis of the landscape and
detect areas with relevant coverage changes, and consequently, SWAT can be used as IWRM with SES

approach for Colombia.

Hacia una Universidad comprometida con la paz territorial




\_-..'ulr. ograf
,

A
Rig para®™
Universidad
del Cauca

Formeck Canhecimanta
Participa nas Deas\
Realiza —b[ﬁlﬂn integrada dos recursos Ividrm]

Politicas Piblicas que impactam decisées—'[muu Nacional de
ok [ "Portciaras V ‘
Compdern Plangs Setoriais que impactam decisdes Integram
plri e Participa das decisbes \
{NRH CERH

.q-— Es.tadus-l-——iunr;éo Executiva—| Agncias de Agua

No Paranapanema
\ // \ \ Nos estados—-‘l.ltilizam—b
Delibera \ /

AGENCIA NACIONAL DE AGUAS

Sociedade Civil
Universidades
ONGs

Grupos de valor com

o

No Paranapanama

Delibera sobre a eriache  pelibera

CBH Norte Pianeire para regulacio

CBH Tibagi Propbe a criagao
Integram CBH Piraponerna
Remrsas Hidricos de Dominio dos estadus
Dehbefa——+[_ﬂemrsos Hidricos de Dominio da Um!u \
|mﬁummﬁmmmm&m] Impacta

Representacio esquematica do arranjo institucional da gestio integrada dos recursos hidricos na UGRH Paranapanema

Figura 1.
https://www.paranapanema.org/wp-content/uploads/2021/08/NT-09-Panorama-Gest%C3%A30-Consultora.pdf

Hacia una Universidad comprometida con la paz territorial



https://www.paranapanema.org/wp-content/uploads/2021/08/NT-09-Panorama-Gest%C3%A3o-Consultora.pdf

s sur svve

S g,
¥

rmarigin BACIA HIDROGRAFICA DO PARANBEANEMA
Lecalizagholdas Membros dos CBHs Estaduais ?.Ifrl:lmml

o % |

| |
iy [57% ey

‘:w--w
G.:rg:ue-m ': &
2 RS Ll
o £ B 121 Kiomaetio: 3 - T 580 lghe . P
e PR o | > M P s

T L R 1 1 F']

Figura 2.

Distribui¢do espacial dos membros do CBH Pars
Afluentes

Relacion

Balango H idri]:: Quantitativo

@ Principais sedes
D Unidades de §estio estaduais

Relagdo consunp total/disponibilidade (%) - "real"

até 25
25-50
50-70
— T70-100
acima de 100)

consumo/disponibilidad Vs
capacidade de gestao

Hacia una Universidad comprometida con la paz terri

https://www.paranapanema.org/wp-content/uploads/2021/08/NT-08-Balan%C3%A70-Quantitativo-Consultora.pdf

ST pan

Universidad

Figura 8- Balango da “Demanda Captacdo Superficial”




\

COMITE DORIOPARANAPANEMAE _
SENAR/PR PROMOVEM CAPACITAGAO
SOBRE RESTAURACAO FLORESTAL

Uma das pautas prioritarias do Comité
da Bacia Hidrogréfica do Rio Paranapanema
(CBH Paranapanema) é a revitalizagdo da
bacia, tendo em vista os problemas emrelacao
3 erosdo apontados no Plano Integrado de
Recursos Hidricos (Pirh) Paranapanema.
0 29 ciclo de agbes para implementagdo,
que vai de 2022 a 2027, tem uma série de
atividades voltadas, principalmente, ao setor
agropecuério e ao Poder PuUblico Municipal,
em relagdo a esta pauta prioritéaria.

Neste sentido, o Servico Nacional
de Aprendizagem Rural do estado do
Parand (Senar/PR), juntamente ao CBH
Paranapanema, promoveu o curso de
Restauragao Florestal, em Maring&/PR, com o
apoio do Instituto Agua e Terra do Parand e
da Prefeitura Municipal de Maringa/PR. Foram
16 participantes, nesta 12 edigao, e objetivo é
fomentar novas turmas! .

O curso demonstrou como restaurar a
vegetacgdo, utilizando préaticas de recuperagao
de é&reas degradadas, aliando o plantio
de mudas as técnicas de nucleagdo. Com
carga horaria de 16h, as aulas tedricas
apresentaram os beneficios das florestas
e causas da degradagao; os aspectos da
legislagao ambiental; as bases fisicas: clima
e solo; os fundamentos biolégicos: interagdes
entre organismos, sucessdo da vegetagdo
e dindmica de clareiras, fitogeografia e
espécies invasoras; a produgdo de mudas para
restauragdoecologica; asestratégiasetécnicas
empregadas em restauragdo: restauragao
passiva e métodos silviculturais; a nucleagao
€ outras técnicas gue podem ser usadas
na restauragdo; os aspectos envolvendo a
adequacao ambiental em propriedades rurais;
a chave para tomada de decis&o: escolha dos
procedimentos conforme diagnéstico local; e

o monitoramento em dreas de restauragao.

Todo o contetdo teérico péde ser aplicado
na aula pratica. Em uma &rea de protegao
permanente da Prefeitura de Maringd/
PR, os alunos fizerem a anélise do terreno
e desenvolveram uma proposta para ©
reflorestamento da APP.

Para a 22 Vvice-presidente do CBH
Paranapanema, representante dos usuarios
de &gua na Diretoria, por meio da Federagao
da Agricultura do Estado do Parana (FAEP),
Carla Beck, em colaboragao mutua, Senar/
PR e CBH Paranapanema, varios projetos
podem ser desenvolvidos. “A ideia é mobilizar
novas turmas, aproveitando o conhecimento
e expertise do Senar em capacitagao, para
estimular as praticas de revitalizagdao em
nossa Bacia. E interesse do produtor rural
cuidar dos nossos recursos hidricos e para
isso podemos ajuda-lo com orientagdo e o
envolvendo nas atividades do Comité”, reflete.
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