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Please help us improve by sharing your feedback!

» General impression and competences gained
 Highlights and possible improvements
 Technical Set-up

« Any other comments, suggestions, wishes

Go to: www.menti.com
and use the code
6596 0265



http://www.menti.com/

The MGI Webinar Series (tentative schedule)

® Linking COVID-19 response to climate action (January 2021)

® Smart city policies (March 2021)

® Integrated planning for resilient cities - tools and approaches (May/June 2021)
& Adapting to climate change - urban water management (November 2021)

® Climate mitigation in the mobility sector (February/March 2022)

® Ecosystem services and nature-based solutions (May 2021)

® Smart city finance & procurement (September/October 2022) Stay updated!

@ http://www.mgi-iki.com/

m /morgenstadt-global-smart-cities-
Contact: Sophie Mok (sophie.mok@iao.fraunhofer.de) initiative

n /morgenstadtglobalsmartcitiesinitiative



URBAN WATER MANAGEMENT TO IMPROVE CLIMATE
RESILIENCE

Dr. Marius Mohr
Fraunhofer Institute for Interfacial Engineering and Biotechnology IGB

W%

” A,

Z AL
e )

\

~ Fraunhofer
1GB



Fraunhofer IGB

@ founded in 1953, since 1962
within the Fraunhofer-Gesellschaft

8300 m? infrastructure area - é] [H

for the operation of plants up to
demonstration scale

€ 26.5 million @2)

" operational budget (2020) |||

fe) 3
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| — 368
- | employees
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Effects of Cilmate Change

M Extreme weather patterns
® Heavy rain - flooding

B No rain — water scarcity

Source: Marccophoto / Getty Images / iStock (Ausschnitt)
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o the Envitons Mature Conservation
Global Smart Cities — Kochi (Kerala) B [t e

baszad on a decizion of the German Bundestas

® Cooperation project funded by German Federal
Ministry of Environment

M Focus: climate change adaptation

04/2019 — 12/2022 K
<y

Exemplary cities: e e

Kochi (India)
Saltillo (Mexico)
Piura (Peru)

B Assessment and development of measures in 2-3
sectors of each city

® Exemplary implementation of pilot projects for
climate change mitigation and adaptation
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Street of the Future-project R [y STRASSE DER

and Research e zﬂﬁﬂﬂﬁ-- -----

B Implementations in 2 German
cities (Ludwigsburg and
Erlangen)

® How can road runoff be
utilized?

B Measurement of air and water
quality
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B Blue-Green Infrastructure in a development area in central Leipzig
B Automated Green Roofs for storage of stormwater and cooling of cities
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Scope of the EU Regulation on Water Reuse

Minimum Requirements for Risk Management
Water Quality Site specific assessment of environmental
»pointof compliance * risks and further health risks; deriving risk
e.g. discharge of water mititgation measures and requirements

reclamation facilty

- e — A e o / Reclamation
QNS RAR— 1. .5 105 o facil
Lty W PYY I R acnlty”

b g

Urban wastewater
treatment plan

Seurce: Werner, Fotaliacom

Sourle: Jarg Rechenberg, UBA
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Data transparency

Source: German Environment Agency (UBA)
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HypoWave - Reuse in hydroponic systems @ | s /Qa\

and Research P ——
HYPOWAVE

B Hydroponic systems for a resource efficient agricultural reuse of
wastewater

®m System with multiple barriers and protection of water and soil
from contaminants

® BMBF (German research ministry) funding: 2016 — 2019

13 partners from Germany: research, industry, utilities
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Challenges

Use of nutrients in wastewater

® No contamination of product with heavy metals,
pathogenic or antibiotic-resistant microorganisms,
micro-pollutants

B Discharge of effluent into environment without
further treatment

B Economically feasible system solution

Source: Aquatectura
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Pilot plant in Wolfsburg-Hattorf

B Operation between April 2017 and November 2019 at municipal WWTP Wolfsburg-Hattorf
B Different wastewater treatment processes in parallel

B Growing lettuce in hydroponic greenhouse in parallel lines
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Results of piloting

B The hydroponic system can be operated efficiently with irrigation water with low concentrations
(N,P)*

Concentrations of heavy metals in lettuce were very low

B Ozonation and activated carbon filtration achieved removal efficiencies of > 90% also for persistent
micropollutants

® Main focus should be on microbiological parameters — microbial risk assessment and quality
management of whole chain is recommended**

More details:

*Alexa Bliedung, Thomas Dockhorn, Jérn Germer, Claudia Mayerl, Marius Mohr; Experiences of running a hydroponic system in a pilot scale for resource-
efficient water reuse. Journal of Water Reuse and Desalination (2020)

**Marius Mohr, Thomas Dockhorn, Jorg E. Drewes, Sybille Karwat, Susanne Lackner, Bryan Lotz, Andreas Nahrstedt, Andreas Nocker, Engelbert Schramm,
Martin Zimmermann; Assuring water quality along multi-barrier treatment systems for agricultural water reuse. Journal of Water Reuse and Desalination
(2020)
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Implemetation in WeiBenberge

WeiBBenberge: 500 inh. connected to pond system

Economically feasible if connection to WWTP not necessary due to post-treatment in hydroponic
system

Pre-treatment of effluent of ponds necessary, as nitrogen present as ammonium

Contract between operator of hydroponic system and utility needed
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Nutrient recovery

Digestate from
biogas plants

AD filtrate water
WWTP

e 3 4 ‘,f:"'.'
Organic waste
from food industry

<\,
[ePhos® ] BioEcoSIMZ..
- gﬂr:r%]r:)e:iisg: L B |norganic phosphorus salts
phosphate e b B Ammonium-sulfate
(MAP, struvite) ./ B Organic solids

Applications

B Production of recycled liquid and solid fertilizers ™ Plant protectors for ecological agriculture

Pretreatment

Leaching, P solubilization
Thermal pressure treatment
Solid / liquid separation

.

Product winning

Electrolytic and chemical
precipitation

.

Product conditioning

Superheated steam drying
Hygienization
Pelletization

Formulation
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Co-utilization of organic waste and sewage sludge in Paris

Demand

Joint treatment of sewage sludge (wastewater) and biowaste (oils and fats,
manure) - Co-utilization

Technologies for material and energy utilization

Complete process consisting of pretreatment, methanization, solid phase and
liquid phase treatment

Module for drying of HTC coal with superheated steam

Module for nutrient recovery (magnesium ammonium phosphate)

New contract model — innovation partnership
Phase I: Development of digestion, co-fermentation, nutrient recovery

Phase II: Construction of a pilot plant — thermal digestion, drying of HTC coal and
nutrient recovery

Phase Ill: Will include construction of a large industrial plant
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Wastewater treatment plant as biorefinery
Suggested to be realized in Ulm, Germany

B Sources: Anaerobic Digester
Filtrate Water (1 m3/h) & NP- Fertilizer
Biogas 1

NH,-N
Recycled /]

R d
ecyce 8
Substrate
° Mikroalgae

Replace Pesticides
Soil Enhancement

Prevent NO,

B Products: Fertilizer, Plant
Stimulants and Soil Enhancers
for agriculture, Formiate for  lokale (bio-)
(Bio)Industry Agriculture

Earth Climate

® Climate Protection by reduced
NO, Emission

B Pilot Plant to be built near
Ulm

Elektro-

synthesis

\
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The East Africa Peru India Climate Capacities Project

>> Co-production of user-oriented climate services to better adapt to climate change <<

Capacity Building & Knowledge Transfer
q Incl. Visualization g

Hydrology
& Water
Resources

NAAS
NAAS

-

-

Cooperation with researc
institutes and universities

Local partners Exchange
with political decision-
makers

n




Capacity Building and Knowledge Transfer

Dialogue

Joint

e research and
and trainings eaas arch
publications
)

Outreach & Exchange

PhD
recruitments

EP[Z[!

EAST AFRICA PERU INDIA
CLIMATE CAPACITIES

Advisory
Boards

Study stays
or guest
expert visits
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Events and Stakeholder Exchange in Peru I I

Participation in the Participatory Process
of the NAP Development: Webinar
(07.05.2020)
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T r— 2019: Senamhi, Lima, Peru * Source: MINAM

Evaluacion de la Introduccién al estudio:
. . - "Evaluacion de la Evidencia: Cambio Climéatico v Migracidn en
EVIdenCIa: Camblo el Per” - Jonas Bergmann, PIK, autor principal y editor
/ Climatico y Migracién QA subre el estudio
/ en el Peru
/ Palabras de introduccidn y mesa redonda con expertos y
LANZAMIENTO DEL ESTUDIO expertas de:

‘,’J Ministerio del Ambiente (MINAM)

/ Ministerio de la Mujer y Poblaciones Vulnerables (MIMP}
/ 10 de febrero de 2021
[ 10:00 AM - 11:30 AM Hora de Perd

Embajada de la Repiiblica Federal de Alemania en el Peri
Instituto de Potsdam para la Investigacien del Impacto
Climético (PIK)

Organizacion Internacional para las Migraciones (IOM)
Universidad Peruana Cayetano Heredia (UPCHI

/ Py
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http://kfo.pik-potsdam.de/ind/index.html?language_id=en
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Evaluation of long-term precipitation
datasets for water budget estimation at
national level in Peru

E Péc E Carlos Fernandez Palomino (cafpxl@gmail.com)
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Which precipitation dataset is appropriate to estimate the water
budget components at national scale of Peru?

 Evaluation of reliability of different precipitation datasets using
precipitation gauge observations and through hydrological modeling



Study Area
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Precipitation datasets

) - AIC
SAGU PUBLICATIONS =
Reviews of Geophysics
REVIEW ARTICLE A Review of Global Precipitation Data Sets: Data
i D Sources, Estimation, and Intercomparisons
"oy Pelmte: Qiaohong Sun', Chiyuan Miao' |, Qingyun Duan' ', Hamed Ashouri®* ',
NOONICL S CONPAIIES S Soroosh Sorooshian® |, and Kuo-Lin Hsu?

o lritatinn Adata care

NASA/GODDARD/SCIENCE

* CRU (Harris et al. 2014) * CHIRP (Funk et al. 2015) = ERA-Interim (Dee et al. 2011) = CHIRPS (Funk et al. 2015a)

* GPCC (Rudolf et al. 2009) * CMORPH (Joyce et al. 2004) = MERRA (Reichle et al. 2017) = MSWEP (Beck et al. 2019b, 2017)

* HYBAM (Guimberteau et * TMPA (Huffman et al. 2007) = ERAS (Hersbach et al. 2020). = PISCO-prec (Aybar et al. 2020)

al. 2012) * IMERG (Huffman et al. 2019) = RAIN4PE (Fernandez et al. 2021) (In Review)

Gauge-based P datasets non-gauge corrected P datasets Gauge-corrected P datasets




RAINA4PE (Rain for Peru and Ecuador) is the only gridded precipitation product for Peru and Ecuador,
which benefits from maximum available in-situ observations, multiple precipitation sources, environmental
variable (elevation data), and is supplemented by streamflow data to correct the precipitation
underestimation over paramo and montane catchments. RAIN4PE is available at the daily resolution and

0.1° (~10 km) spatial resolution for the period 1981-2015.

Fernandez et al. (2021) (In Review)

RAIN4PE dataset will be available for users once the manuscript (in review) is accepted




Complex topography and landscapes of Peru to be
considered in the hydrological model setting up

pastal Desert

Elevation ranging from 0 to 6518 m a.s.l.



Which precipitation data is appropriate?

SENAMHI EPICC precipitation
1981-2015
—cHEES — ! __RAIN4PE

mim

The coefficient of
determination

R2

l

g

Comparison of precipitation datasets using gauge observations at monthly scale for 1981-2015




Hydrological model performance using six precipitation datasets
for monthly streamflow simulation for 1983-2015
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Spatial variability of the water budget components
using SWAT driven by RAIN4PE precipitation data

4@ Eyapotranspiration?
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Conclusions

v" Our new gridded precipitation dataset RAIN4PE resulted to be more
reliable and accurate than existing precipitation products (PISCO,
MSWEP, CHIRPS, CHIRP and ERAS).

v' The water budget at national scale of Peru was estimated for the first
time which is a big step and will benefit the water resources
management



Next steps

* Analyze climate change impact on
Peruvian water resources
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Water Security and Climate: the Situation of
Monterrey Metropolitan Area (MMA)

Dr. Jiurgen Mahlknecht - Dr. Edmundo Molina
Dr. Ismael Aguilar - Dr. Aldo Ramirez
Tecnologico de Monterrey

Webinar / 19. November 2021, 15:00 - 17:00 Uhr

I I l 9 I Urban Water Management for Climate Resilience

4th Public Expertise Building Webinar
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Hydrography
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3
Institutional Framework



Servicio de
Agua Vy

Drenaje de
Monterrey

(SADM)

Decentralized Public Institution of the State
Government of Nuevo Leon with legal
personality and its own assets

1.77 million users

5,700 employees

35,122 km drinking water/drainage pipeline



Titular del Poder
Ejecutivo del Estado de
Nuevo Ledn
(Presidente)

Representante
designado por el
Titular del Poder

Ejecutivo del Estado

Representante de
los Municipios del
Estado (designado
por el Ayuntamiento
de Monterrey)

Representante de
los usuarios
(designado por el
Titular del Poder
Ejecutivo del
Estado)

Representante de
la Cdmara Nacional
de Comercio,
Servicios y Turismo
de Monterrey

Representante de
la CAmara de
Propietarios de
Bienes Raices del
Estado de Nuevo
Ledn

Representante
de la Camara de
la Industria de
Transformacion
de Nuevo Ledn

Structure of
the water and
sanitation
operator Board
of Directors
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Drinking
Water

Drinking water service coverage> 99%
Drinking water supply: 12,600 /s

Drinking water network pressure: 2.5 kg / cm?2
Continuity of service: 24/365

Several international accreditations

Non-revenue water: 25.7%
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Hydraulic
Infrastructure
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5
Extreme hydrometeorological
phenomena and their relationship
with the water supply in the MMA



Monthly SPI, central region of Nuevo Ledn, January 1941-
December 2014

Source: Prepared by authors based on data 4,0

from Organismo de Cuenca Rio Bravo,
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http://fermintellez.blogspot.com/2012/02/serena-williams-y-gisela-dulko-en-el.html
https://creativecommons.org/licenses/by-nc-nd/3.0/

« AMM, with a geostrategic position in
northeastern Mexico, is a fundamental
contributor to the country's economy.

 Availability of water must be treated as a matter
of national interest of the first order.

e Coverage and quality of service achieved to date
will be a major challenge.

* The climate regime will remain highly variable
and probably even more extreme. '

* The conservation efforts of the basin in which
the AMM is located are of absolute necessity /

o




* Aquifers can provide water for a long time,
even during very long droughts.

e But an important effect of climate change
would be a general decrease in the water
table.

* It is foreseeable that new sources of supply
are needed in the long term, with a more
effective management of demand from
current sources (surface and groundwater).
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Fig. 1. (a) Location of the Monterrey Metropolitan Area (MMA) and the State of Nuevo Leon within Mexico, (b) land use and land cover, (c) surficial geology, and (d, €) hydro-
geological cross-sections. Panels b and ¢ include the locations of wells sampled for chemical and isotopic analysis.
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To analyze the WEF security in Nuevo Leon, a radar chart
with nine vertices was developed for the last year of avail-
able data (2019). Fig. 8 shows the evaluation of the indices
presented in Eqs. 1-9. This graph shows a value of cero
regarding water availability (W-1) due to the existing water
balance deficit, while water accessibility (W-2) and water
sustainability (W-3) are close to 1. Similarly, energy avail-
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Recovering of the Monterrey
Metropolitan Area, Mexico, After
Hurricane Alex (2010): The Role of
the Nuevo Leon State
Reconstruction Council

Ismael Aguilar-Barajas* and Aldo |. Ramirez
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The Monterrey Metropolitan Area (MMA), strategically located in Northeasterjis
has a population of over 4.5 million people. The metropolis is the secq
economic center in the country, only after Mexico City, and maintains a ke
Mexico-US trade corridor. Thus, the issue of urban resilience to extreme wea
a maftter of national security and not only a local concern. In July 2010, Hurr
the Monterrey Metropolitan Area (MMA). It is estimated that 15 human lives
hurricane generated severe damages to the metropolis’s infrastructure a
the aftermath of Hurricane Alex, the Nuevo Leon State Reconstruction
in Spanish) was established, with the participation of government age
from the local community (universities, non-governmental organizations
This paper analyses the role played by the CERNL in the reconstrug
In 2013, the CERNL ended its mission. Most basic services and i
re-established, some of them within a few days and weeks after
The relative good work of the Council, in spite of a fragmenteg
institutional framework, has to do with a local enabling environmg
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Ismael Aguilar-Barajas™*, Nicholas P. Sisto”, Aldo I. Ramirez®, Victor Magafa-Rueda“

“ Departamento de Economin and Centro del Agua para America Lating y el Caribe, Tecnologico de Monterrey, Monterrey, Nuevo Leon, Mexico

¥ CISE (Centro de Investigaciones Socivecondmicas), Universided Autonoma de Coohuile, Sobtille, Coohuila, Mexico

* Departamento de Tecnologios Sostermibles v Civil and Cemtro del Agppa para América Lating y el Caribe, Tecnolopico de Monterrey, Monterrey, Nueve Leon, Mexico
* Instituto de Geografin, Universidod Nocional Awtonoma de Mexico, Mexico City, Mexico

ARTICLE INFO ABSTRACT

Keywords: In 2010, flash floods triggered by Hurricane Alex caused fifteen fatalities in the Monterrey Metropolitan Area
urban resilicnee (MMA). In contrast, an estimated 225 people died in the 1988 Hurricane Gilbert disaster and reputedly, over
knowledge co-production 5,000 in the historical flood of 1909. The magnitude of hurricane-related impacts thus appears to be decreasing,
Moods

indicating higher resilience to this hazard. This paper analyses the process of building resilience to flash floods in
the MMA over the last several decades. Knowledge co-production plays a significant role in that process, par-
ticularly through the Nuevo Leon State Reconstruction Council, the multi-institutional, public-private-civil group
of stakeholders established to guide and coordinate reconstruction efforts following the Hurricane Alex disaster.
Findings reveal a complex, protracted and incremental resilience building process, conditioned by the nature of
the hazard (infrequent but liable to cause significant damages) and contingent upon the city's socioeconomic and
institutional local context This local context is embedded in a highly fragmented national water governance
architecture that lacks inter-institutional co-ordination and has limited the city’s adaptive responses. Despite
definite gains in building resilience, the city faces challenges notably in terms of the conservation and continuing
development of knowledge co-produced in the aftermath of disasters.

Monterrey
Mleacion

- % ” -
\'3,;( ,...:-...of;;',, 2 . -~
5 "

Stormwater infi

"o,
-,

- ~
W ARROYO S

e

™.

TORRES
DE ESCOBEDO




NDO DE AGUA
METROPOLITAND
DE MONTERREY

Water Plan Nuevo
Ledn 2050

8 s s wN Y
G A d]
G i
-
o
—

PLAN HIDRICO
NUEVO LEON

@ Tecnoldgico 2050
de Monterrey e

With participation of




Figure 2.6
Integrated Assessment Model to Estimate System Performance and Define Optimal
Adaptation Pathways
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Transformacion Publica
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Successive optimizations (4.9 million runs)
used to define long-term adaptive sirategy
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“El éxito en la prestacién de los servicios de agua potable y saneamiento en el Area Metropolitana de Monterrey se
debe, como describe el libro, a la cooperacién entre los tres niveles de gobierno y la participacién de la sociedad.
Sin duda, esta obra puede convertirse en un referente para los interesados en la gobernanza del agua y una guia de

accidn para los tomadores de decisiones que buscan transitar hacia entornos de seguridad hidrica™ g p
- Fernando J. Gonzalez Villarreal, Director, Centro Regional de Seguridad Hidrica
bajo los auspicios de UNESCO y Ex Director General de la Comisién Nacional del Agua. o n e r rey

"A partir de una redaccién precisa y amena, el libro desarrolla con claridad conceptual y rigor dientifico los retos y
oportunidades del Area Metropolitana de Monterrey relacionados con los servicios de agua y saneamiento, aportando
propuestas superadoras y sustentables. Sin duda se constituira en una referencia obligada para los actores del sector”,
- Oscar Pintos, Presidente, Asociacién de Entes Reguladores de

Agua Potable y Saneamiento de las Américas.

Segunda
edicién

Logros, retos y oportunidades para Nuevo Leén y México

“Monterrey se ubica en una regién con una baja disponibilidad de agua, y el cambio climdtico incrementara este
problema. Ello obliga a que los mejores cientfficos pongan en su verdadera dimensién los retos y las propuestas de
solucién al abastecimiento de agua. Esta obra, en la que priva el compromiso de la verdad con la investigacion y la
academia, es un gran aporte regional y nacional, dada la importancia de esta metrépoli para la economia de México".

- Felipe I. Arreguin, Ex Director General, Instituto Mexicano de Tecnolog/a del Agua.

“Este libro recopila la historia de la provisién de los servicios de agua y saneamiento del drea metropolitana de
Monterrey y da un contexto amplio de la gestién del agua en Nuevo Leén. Es una lectura obligada para quien quiera
conocer a profundidad el sistema de agua de Monterrey”.

- Alfonso Garza Garza, Presidente, Fondo Ambiental Metropolitano de Monterrey, A.C.

Este libro llena un vacio en |a literatura sobre el abastecimiento de agua al Area Metropolitana de Monterrey (AMM),
de poco més de 35 afios. Iniciando con el reconocimiento de un contexto regional complejo y geoestratégico para
México, en sus paginas se encuentra una historia rica en lecciones y experiencias sobre como esta metrépoli se ha
adaptado a entornos adversos para proporcionar servicios de agua y saneamiento de calidad, reconocidos en el
ambito nacional y latinoamericano. Se demuestra que los retos actuales y potenciales en materia de mayor seguridad
hidrica para el AMM, requieren de una gobemanza maés proactiva e integrada, traducida en decisiones informadas y
responsables.

1
Segunda ey
edicién L SANEAMIENTO
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