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COVID-19’s time series with forecast in Brazil (updated on 27 May, 2020)
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1960-2030's timeframe of water withdrawals, carbon footprint and GNP in Brazil

Total untreated wastewater Is ca. 15-30 times higher than total water withdrawal

GDP per person v annual emissions per person Annual emissions per person

1850-2016, log scales Tonnes of CO; equivalent

8 Global trend
"=~ weighted by

population

1
GDP per person, 2019 prices, $000

© The Economist 2019, reproduced under permission
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Time evolution of water demands, carbon footprint and GNP in Brazil:
Year 1960: 450 m3/s; 0.6 ton CO2/capita; U$ 3450/inhab.
2000 Year 2016: 2000 m3/s; 2.6 ton CO2/capita; U$ 11000/inhab.
Irrigacao
Note: wastewater autodepuration demand are NOT included!!!
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* NEXT STEPS: a new generation WTA insurance with PES would support of EbA for WEF+B under climate change if
decision-makers do acknowledge innovative governance with more policies of Public-Private Partnerships (PPPs)

planned for population empowerment at > 40,000 Brazilian Risk Prone Areas

Brazil 2018: 40.000 vulnerability areas with 60million people needing adaptation strategies for water security

Problems: BRAZILIAN HOT SPOTS
strong social/environ. vulnerability

> 60% of Brazilian GNP threatened by
water disaster risks

40,000 risk areas mapped,

approx. 6 risk areas / municipality

1 education station /10 rainfall st.
95% of risk-prone areas with time of
concentration < 2 hours,

complex patterns of land-use and

socioeconomic vulnerability,
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Opportunities for WTA Insurance:

Low-cost technologies for disaster risk

B reduction in vulnerability areas:
Lo+ - social media (SM)
=== - Citizen observatories (CO)

88 - water security framework
=2/ - inline with recent Federal Acts of: Water

Resources (1997), Urban Waters (2007),
Climate Change Policy (2009) and Civil
Protection (2012)
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Brazil: 20 Radars, >6000 Online
Rainfall Stations; > 600 Online
Streamflow Stations; 10*
Robotic Stations, 900 Motion
Sensors, 685 Soil Moisture Sts

SocioHydrological Observatories for Water Security:
Observations through Under-Represented Sensors for the

Prediction in Ungauged Basins
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Secondary data & environmental standards

l '
Pollutant loads (WaterES demand)

Observed grev Water
Footprint ( greyWF)

Reference grev Water
Footprint (greyWFref)

Diversity of
Brazilian
basins under

different [greyWF -greyWFref | pes
climates, >
drainage
areas, land
~ uses and river
| regimes
(water i
quantity and

?"i:] quality).

RVC = reference value
for conservation

Watershed Degradation (/WD) (USS/ha.year)

WD <=0, assumes minimal value (¥} WarerES = VRC)

WD >0, leads to higher values (Y WarerES > VRC)
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Taffarello et al (2020), Ecosystem Service Valuation Method in Partially-Monitored Subtropical Watersheds, Science of the T
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Train your brain... Sao Carlos, SP (Nov. 23th 2015; Drainage area= 77km2; Flood duration movie: 2h )



The Brazilian Socio-Hydrolo . WWQO warnings are urgently needed at national and states’ scales

under institutional protocols* (ANA/CEMADEN/CENAD/CPRM+States, Brazilian Law of Civil
Protection #12.208/2012). More than 90% of critical WWQ prone areas (with people) has runoff time of
concentration below 2 hours!!!. Pictures below show flood resilience in Brazilian States. Source: WADILab
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 WWQA can profit from pioneering science and policy actions considering climate services, willingness-to-pay/accept |
mechanisms and financial insurance for the WEF+B nexus (Wastewater, Ecosystem, Food + Biodiversity) in
subtropical catchments.
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Hydrological services in the Atlantic Forest, Brazil: An ecosystem-based
adaptation using ecohydrological monitoring
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Economic indicators of hydrologic drought insurance under water
demand and climate change scenarios in a Brazilian context
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] adaptation in the headwaters of the Cantareira system, Brazil
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* With WTA concept, we addressed insurance premiums to cover users’ losses as mitigation mechanisms on climate change**
and aging infrastructure, extending works to strategic, but vulnerable river basins strongly dependant on water footprints for

hydropower, food production and water supply in Southeast Brazil
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e Scenarios with MTRH-SHS assess what aging water services could
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Water Yield Uncertainty: Brazilian nested catchments™* draining to water supply utilities under climate change scenarios

between 2010-2099 show more dependence on outputs from different hydrological models (i.e. SWAT/TAMU and MHD/INPE)

than on scales....

Land-use change during 1990 (scenario S1), 2010 (scenario S2) and 2035
(scenario S2 + EbA) in ’g_h‘e Cantareira water system (Taffarello et al, 2018)
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Para Regiao Metropolitana de Sao Paulo (RMSP):

E possivel poupar quase um SistemaCantareira com

Gestao de Demanda, atraveés de

Parcerias-Publico Privadas (PPPs), com aprox.

1,5 % do PIB da Regiao Metropolitana de Sao Paulo (RMSP).

A0 mesmo tempo, 0s investimentos em infraestrutura hidrica,
hoje contabilizados de até R$ 1,5 bilhdo para RMSP,

Nao incorporam elementos de saneamento como:

- Novo tratamento da poluicéo difusa (+ R$ 2,3 bi),

- Infraestrutura resiliente a mudancas climaticas (+ R$ 4,5 bi)
- outros

Seguros ambientais e transferéncia de riscos sdo necessarios
Incluindo bancos, EBTSs, institutos, centros especializados,
Empresas de saneamento basico (publicas-privadas)

Nicho de oportunidade de investimento 2020-2035: + R$ 180 b
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How to cope with COVID-19 post pandemic impacts? Public-Private
Partnerships guided through science-driven methods and
agreement
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Thank you

Eduardo Mario Mendiondo
emm@sc.usp.br
e.mario.mendiondo@gmail.com
Skype: eduardo.mario.mendiondo
The WADI Lab
Water-Adaptive Design & Innovation Lab
Sao Carlos School of Engineering
University of Sao Paulo — Brazil
www.eesc.usp.br/ppgshs

theWad liab

water-adaptive design & innovation
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