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- Rafael Boluda +
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MELISSA

b
Earth Observation

sateM®emote sensipar T ket operation
I B ETYT-"S0il moisture, chlorophyll content, N, concentration
® Water Treatment

Working areas

biological processes
microalgae
optional for emergent removal and disinfection:

® advanced oxidation processes + UV

® ultrafiltration or nanofibers + UV
Know discharge water at the Science Campus and the University Scientific Park,
particularly Mathematics and Cafeteria
Know estimated budget (summary) to adapt all downspouts (Mathematics & Cafeteria) to
differenciate water types entering MELISSA

® Composting and Waste Management +
impact of different water treatments in ad hoc designed smallﬂ%ldings
® Environment and Sustainability _ I .

_~ complementary activities related to¢ollecting and reusing rainfall water, SUDS, ...
BN VaversiTaT ® Renewable Energy |
%@  §J BOGEREE ® “Artificial Intelligence & Data Semdfiti¢ss~ Y. o




MELISSA

Objectives

To consider MELISSA recycling technologies for a Demonstration
Pilot Project at the Valencia University Science Campus
Possibility of future potential
® of using MELiSSA at UVEG itself
® or with other eventual third-party possibilities
® Focus on a sustainable integral water cycle
® a“cradle-to-grave’ showcase
¥ Scuentlflc collaboration with MEL:SSA*.partnerg,
demonstratlon pilot project & UVEG
< ® possibility of developirtg new research ideas > MEL:SS .
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MELISSA

University of Valencia Science Campus
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MELISSA

Valorisation of Fertilisation
(in Campus smallholdings)
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tap water & reclaimed

conventional water &

fertilisation conventional
fertilisation

reclaimed water and

posting ‘

tapwater& MELISSA fertilisation taptvater&
« MELISSA
fertilisation R fertilisation
+
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MELISSA

Main requirements

« Start with and yellow water
Adding value to reclaimed water irrigation and N, fertilisation

560nm 668nm 717nm
(0] (0] O

« Soil moisture monitoring LoORaWAN - Raspberry Pi netw
« Insitu chlorophyll and N, concentration content



https://gisnote.com/2019/04/15/l11-rededge/
http://dx.doi.org/10.1016/j.cej.2017.02.076

MELISSA

Electrochemical Nanosensor

Emergent contaming are of increasing interest as they fit in the broad categories:

qustrial products (such as Bisphenol A)

'Known chemicals being considered as contaminants now (such as pharmaceuticals)

@®Known contaminants whose prolonged toxucuty is consudered now (such as
hormones) S » |

Both

and can

be sensed through electrochemical Examphtﬂf an elegtrocheminal carbon-based
nanosesors: hanosensor for detection of an EC (Kanoun
® Economic (money and time) + ) )

’ff ntinueus monitoring
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MELISSA

Use of microalgae for
wastewater treatment
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DAY 1
Screening of different species of microalgae of the Trebguxiaceae family
(Asterochloris, Myrmecia, Symbiochloris, Trebouxia, Vulcanochloris, and

sWatanabea) integrated into The Collection of Symbiotic Algae of the
(MpiversitygtValencia (ASUV). MELISSA
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MELISSA

manual activation button

-O 5 spectral bands as shown below

©+————0 SDcard
OO0 removable Wi-Fi
OO multiple interfaces for easy integration

®
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) l ‘ I \ DLS 2 with integrated GPS
/’
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wavelength (nm)

Lettuce culture in the higher plants chamber at the MELiSSA Pilot Plant
<https://www.melissafoundation.org/page/melissa-pilot-plant>
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MELISSA

[ J
* smallholdings
‘ [ 3 [ [
irrigation
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MELISSA

Ground Instrumentation

Dualex Sensor

Theta Probe Soil Apogee MC-100 NBI®

Moisture Sensor Chlorophyll Concentration Nitrogen Balanced
ML2x Meter

e




MELISSA

round Instrumentation (SM Network)

|

030 Published Online August 2012 (http-//www_ SciRP org/journal/wsn)

Automated Soil Moisture Monitoring Wireless Sensor
Network for Long-Term Cal/Val Applications

Aurelio Canou, José Luis Aﬁ(’ml, Candid Reil*, Cristina Mi]lén-Scheidin“_. Ernesto Lépez-Baeza’

Application
Gateway

Data Server
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ESQUEMAELECTRICO GENERICO DE ABASTECIMIENTO ENERGETICO MEDIANTE
GENERADORES FOTOVOLTAICOS ALA ESTACION DEPURADORA MELISSA.

Centro de

Transformacion. |

Caja general de
proteccion de la

la distribuidora.
Cuadro eléctrico.

Caja de embarrados. Contador de salida.

Contador de entrada,

- Interruptor de control de potencia.

Cuadro de distribucion,
V Con protecciones y

diferenciales.

Captadores fotovoltaicos.

Interruptor general.

INVERSOR.

MELISSA

El esquema genérico
presenta la composicion y
distribucion eléctrica de
los elementos basicos y
equipos para abastecer
energéticamente

mediante paneles
fotovoltaicos y apoyo de
fluido eléctrico

convencional, en el caso
puntual de necesidad de
tal forma que la planta
sea el mayor tiempo
energéticamente
independiente de la
distribuidora y a su vez
vuelque el exceso de
corriente eléctrica en los
momentos de energia
sobrante, obteniéndose
un beneficio econémico.

Se planteara la vertiente
del apoyo mediante
acumuladores tras
estudio de amortizacion
econdémico y rendimiento
energeético.

Power supply

scalable modul
system

renewable energy
conventional
electrical network
support

surplus retuns (ex.
holidays)
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MELISSA

Irrigation and
fertilisation of
the Campus
green areas

detecting
water needs
and N, status

reclaimed
water reuse

digitisation of the application area
- automatic irrigation based on plant water needs and optimising times and periods
- monitoring water and plant parameters

« remote sensing (UAV + S2) (+ hyperspectral data -tbc)
 soil moisture wireless network
« ground chlorophyll and N, measurements

- mapping optimum N crop uptake <do0i:10.1017/S204047001 70ﬂ0231 >
crop N monitoring: recent progress and pri | developments in the*context of
imaging spectroscopy missions <https://doi. orq/1 .1016/j.rse.2020.111758>
« monitoring crop N status by using re edge-based indices °
%dou 10.1017/S2040470017000243 »

VINIVERITT

@@'Im:dp Il- N, content correlations M
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doi:10.1017/S2040470017000231
https://doi.org/10.1016/j.rse.2020.111758
doi:10.1017/S2040470017000243

MELISSA

RS
—

Red edge-based N, indices

Table 1 Definitions of the Red-Edge vegetation indices applied. The table indudes some indications about their use.

Vegetation Index Formula Use Reference
Rgm +Rmn 1
Red Edge Position Ryop + 40 H:.:.—R::m Sensitive in variations of Clorophyll and N. l’EuH«t:uEltB ;; al.
Hnrrrnalized difference red edge {R?W—R?lﬂ};{ Ryso+ Rrn) Sensitive in variations of Clorophyll and N. Fitzgerald et al.
index (NDRE) (2010)
Red edge chlorophyll index %—1 Estimation of N plant uptake at different Gitelson et al.
(Clreg edge) bandwidths. (2005)
MERIS terrestrial chlorophyll {R?F-ﬂ—ﬁ?m};{ Ry10—Rego) N plant concentration after heading. N uptake Dash and Curran
index (MTCI) before heading. (2004)
Canopy chlorophyll content ~ (NDRE— NDHEM!N},’{NDREM ax—NDRE ) N plant concentration after heading. N uptake Fitzgerald et al.
index (CCCI) across growth stages. (2010)
Angular Insensitivity Rus '[R””Rj_’f‘;]sﬁﬂﬂm'ﬁ”’] Stability estimating N at different view zenith He et al. (2016)

Vegetation Index (AIVI) angles.

Gonzalez-Piqueras et al. (2017) <d0i:10.1017/S2040470017000243>
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MELISSA

condary objective: Capturing Rainwater and

Rainwater
reuse Sustainable Drainage Urban Systems (SDUS)
I I— :

Imperviousness Sustainable

Urban rainoff Drainage

and slope del Urban Sucs
analysis moae rban System

(SDUS)

Bioswales | _——
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PAVIMENTO PERMEABLE
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MELISSA

" Interdisciplinarity Academic Faculty Implication
RS

At cal —University of
Faculty of Physics + IRT

al Remote Sensing Group (Climatology from S3tellites)

PS .
° :'E"‘"Lstsepéensing Marie Sktodowska Curie
® Artificial Intelligence + Data Semantics lE\ctlons under Horizon
® Smart Agriculture urope
® Drone
® Automatic Irrigation System Doctoral Networks

® Rainfall Water and SUDS
European Industrial

® Chemical Engineering Doctorate
. ® Water Treatment, water quality, ... UVEG - MELISSA Consortium
® Environmental Sciences + 5
N ® Agriculture and Smallholdings +
e MELiSSA ° * . .
A Sy d
é @ 4T MELiSSA .5
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https://www.fresh-thoughts.eu/
https://www.bioazul.com/en/
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