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Elements of Comprehensive Governance and Policy for Disaster Risk Reduction based on Hyogo’s
and Sendai’s Framework for Action 2005-2030
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Sendai Framework for Disaster FOUR PRIORTIES

Risk Reduction 2015-2030 Understand Disaster Risk
2) Strengthen Disaster Risk

Promote the mainstreaming of disaster risk Governance to Manage Disaster
assessments into land-use policy development Risk

and implementation, including urban planning,

land degradation assessments and informal and 3R) Igves,;t meIS:St?I': Risk
non-permanent housing, and the use of eduction tor Resilience

guidelines and follow-up tools informed by Invest in Disaster Preparedness to
anticipated demographic and environmental Enhance Response
changes

RESILIENCE ENHANCEMENT

Sendai Framework for Disaster
Risk Reduction 2015-2030

Anticipatory Preparedness
Promote the mainstreaming of disaster risk Timely Adoption and Implementation of
assessment, mapping and management into Modern Engineering Building Codes &
rural development planning and management of Standards
mountains, rivers, coastal flood plain areas, Timely Early Warning and Evacuation

drylands, wetlands and all other areas prone to Timely Emergency Response (including
droughts and flooding Emergency Medical Services)

Timely Vulnerability Reduction




C Monitoring & Early Warning at CEMADEN

Multidisciplinary Team:
* Geologists
* Geographers

* Started in December, 2011 * Engineers
* Hydrologists
* 24-h, 365-day a year monitoring « Meteorologists

e |T professionals

* Early warning reports on landslides,
mudslides, floods, floodings,
flashfloods and severe drought
impacts in Semi Arid Region

>753 municipalities monitored

CEMADEN- Centro Nacional de Monitoramento e Alertas de Desastres Naturais



Examples of Uncertainty, non-stationarity and disaster risks
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Examples of uncertainty of measured
Examples of uncertainty of measured

flows at challenging biomes, scales

Turcato Catchment at downstream
section of urban-to-rural land-use

Amazonas River at Obidos Station Catchment scale = a-10" km
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Fig. 2 Plot of measured stage (¢cm) and discharge (10" m’ s™') for calculating a rating
curve for the River Amazonas at Obidos. Squares are data collected on hydrograph
rising limb; triangles are data collected in recession periods. The two lines are linear
regressions fitted to the two sets of data.

Source: Clarke, Mendiondo & Brusa (2000)



Strategy 1: Decision Making under Uncertainty of
Regional Impacts from Global Changes
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Left: number of municipalities under water droughts in Northeast Brazil. Right: scenarios of change of water withdrawal (1996/98 to 2025)
[l figures are related to regional planning scenarios (RS-A, globalization and “cash-crops”, RS-B, descentralization through agropoles) and
climate change models (ECHAM4 and HadCM2). Sources: Araujo ET AL (2004) and WAVES/BMBF Report (2001)



Strategy 1: Decision Making under Uncertainty
of Regional Impacts from Global Changes
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Left: Changes of water supply costs as compared to changes in water use between 1996/1998 period and year 2025, in the four scenario
regions of water scarcity region, Ceara State, Brazil. Source: Dol et al (2001) Upper right: Operation and Maintenance Costs (period
2000-2025) in Jaguaribe River Basin under scenarios of climate change and drought management. Source: Mendiondo & Valdés (2002).
Lower Right: Regionalization of specific, spatial-based O&M and Investment costs of water demand for two reference scenarios under
drought management until year 2025, depicting results for Jaguaribe sub-basins. Source: adapted from Mendiondo & Valdés (2002).



Strategy 1: Decision Making under Uncertainty of Regional

Impacts from Global Changes
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Strategy 2:

Ecosystem-based Adaptation (EbA) through Payment
for Ecosystem Services & Ecohydrological Restoration
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Strategy 2:
Ecosystem-based Adaptation (EbA) through Payment for
Ecosystem Services (PES) & Ecohydrological Restoration
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Piracicaba River Basin (MG/SP, Brazil)
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Strategy 3: Demand Management using
a Composite Private-Public Partnership
through Adaptation on Consumption,
Technology and Ecosystem
Conservation (with monitoring)
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" Demand Management Plan until year 2050.
Saving Water until year 2050 = 17.6 m3/s.
Water Withdrawal from Cantareira System in April
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US 0.14 billion
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Adaptation with PES
("Government Policy Part")
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Vazao média mensal (m?3/s)
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Natural Experimental evidences of PO4 vs Discharge
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Strategy 4: insurance and disaster risk-transfer (floods)

Monthly insurance premium across drainage basin area [$.km-2]=

—O— =835 —¥— = 458 = 352
80,000 -
T 70,000 R R P
5 ! ,-’j/ l'n" ‘})\\ ’/7\ ?L 7\ Tk ) ”/ =4 [ \'\ 6 ‘;r'\ A CREX J\
& 60,000 - & YUY %’ AT K Wi aY; \ ¥ ©
T 50,000 - \/ O O
=] p :
g 40,000 - Qf o dJd
c / [
£ 30,000 - [ O
£ 20,000 PP/
© D&,
8 10,000 T
- 0 T T T T T T T T T 1 Economlc &
0 5 10 15 20 25 30 35 40 45 50 sustainable solvency
Time [ year ] 100
=z Financial return
120 - N )
-~ Revenue ;+80 ¢
o~ - . 0 w
= 100 —O— Efficiency kel
T
- A ©
5 80- -
9 w
—
g 60 140 O
= §~
S 40 . o
o T20 @
. = Q 20 - 1T}
= o e | “ 0 I« | I I 0
400 500 600 700 800 900

Mendiondo, E M (2010) Reducing vulnerability to water-related disasters in
urban areas of humid tropics, In: J. Parkinson et al, Integrated Urban Water
Management: Humid Tropics, CRC Press — UNESCO Urban Water Series, Vol 6,
ISSN 1749 0790, Chapter 6: 109-128

Monthly flood insurance premium [$.km~2]
Willingness to pay for Ecosystem Services



Strategy 4: insurance and disaster risk-transfer (droughts)
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Prejuizo (R$/km?)

Strategy 4: insurance and risk-transfer (droughts)

Atores de mudanga
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Strategy 5: PWRI(IVA)
Participative Water Resilience Index
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Strategy 5: PWRI(IVA)
Participative Water Resilience Index

Water Resilience Opportunity-WRO

* Water Resilience Opportunity: adaptation capacity of comparing PWRI,,
values over time between reactive and proactive scenarios.

* WRO lets monetary values be included, demonstrative pilot experiments
like signboards or web-mabbing collaborative scores from PWRI,,.
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Figure 3- Simulation of accumulated nominal costs from two policy scenarios of risk
management to cope with flood hazards and with growing urbanization at a subtropical basin.
Proactive policies have early warning systems, land zoning of flood prone areas and insurance
for risk-transfer. Adapted from Mendiondo et al (2005).



Strategy 5: PWRI(IVA)

Participative Water Resilience Index A p p | i Cati O n
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prcv  [kg/m2/day] convective precipitation S&o Carlos: 22.0178° S, 47.8908° W
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Mendiondo, E.M., ] A Marengo, W Leyh, ] Rotava, ] Porto, ] Ueyama, V Caramori Souza (2013) Towards Participatory-based Water Resilience Index for Coupling
Vulnerability, Impacts and Adaptation Strategies at Areas Under Land Use Change, In: Global Water System Project Conference “Water in the Anthropocene”,
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Strategy 5: PWRI(IVA)
Participative Water Resilience Index
PWRI-F : preliminary results of spatial variability transect of water
hazard across areas under change, according to Q1% + Q5%

PWRI-F hazard factor (zscore) Series: 1960-1990
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Strategy 5: PWRI(IVA)
Participative Water Resilience Index

PWRI-F : 1960 — 2100; reactive & proactive scenarios

PWRI-F: Sao Carlos;#1-run; LUC: reactive
hazard PWRI-F: Sao Carlos; #1-run; LUC: proactive
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Strategy 6: Human-Scale Adaptation using
Disaster Risk Monitoring

Prevenc¢ao e Monitoramento do Risco de Inundac¢des em Bacias Urbanas
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Figure 8: Temporal behavior of flood hazard index at urban channels



Strategy 6: Human-Scale Adaptation using
Disaster Risk Monitoring
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Figure 1. Layer Structure of AGORA-GeoDash
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Figure 2. Geosensor Dashboard of AGORA-GeoDash
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CEMADEN/MCTI e Pds-Sendai 2015 Cemaden

Diretrizes de gestao de riscos de desastres pos-Sendai (2015)
Plano Nacional e Regionais de Gestao de Risco de Desastres

LicOes e experiéncias a partir de Projetos Pilotos de Cidades
Mais Resilientes

Fortalecimento de Rede Observacional para Monitoramento e
Alertas de Desastres no Territdrio Nacional (>20:1)



Propostas: visao global com ag¢oes (investimentos) locais e
planejamento intersetorial (incluindo PPP’s)

PRIORIDADES (p6s sendai 2015, Conf.mundial de reducao de riscos de desastres)
1. entender melhor os riscos de desastres*,

2. aumentar a governanca para a gestao de riscos de desastres,
3. investir na reducao de riscos de desastres visando uma sociedade resiliente,
4. investir nas acoes de preparacao para melhorar as respostas frente a desastres

* Desastres no mundo: aprox. US 0,5 trilhdo

AUMENTO PROGRESSIVO DA RESILIENCIA A DESASTRES NO BRASIL (2015-2030)

= e e

5.

Programas de Educacao e Treinamentos Permanente sobre Resiliéncia a Desastres
Melhoria de cédigos e de protocolos interinstitucionais de monitoramento em tempo real
Melhoria de alertas para planos contingéncias com “pilotos”

Otimizar Planos deRespostas as emergéncias

Planos Diretores para Reducao de Vulnerabilidade Humana

Brasil (2012-2015): RS 0,5 bi.; até 2020: RS 1 bi.; até 2025: RS 3 bi.; até 2030: RS 6 bi.*
(* equivalente ao estagio alcancado no Japao em 2015)
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