“Monitoraggio delle emissioni diffuse di gas serra a fronte
diverse gestioni del suolo vitato: primi risultati del proget
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WEST

Systems

ENVIRONMENTAL MONITORING
Analysis and characterisation of soil, air and water
(MAC)

Landfill monitoring

Air quality monitoring

Monitoring and characterisation of contaminated site

ENVIRONMENTAL ENGINEERING

Water and environmental services

Water risk control

Environmental protection

Modelling and management of environmental data
Projects for the treatment and reuse of wastewater
Planning of urban sanitation services

INSTRUMENTATION
Environmental radioactivity
Airborne radioactivity
Continuous monitoring stations for gas fluxes from the
soil

Geochemical environmental stations

Measurement of diffuse emissions: portable flux meter

RESEARCH & INNOVATION

e Guido Berlucchi & C.



ENVIRONMENTAL MONITORING
ANALYSIS AND CHARACTERISATION OF SOIL, AIR AND WATER (

MONITORING OF EMISSIONS FROM LANDFILLS FOR MSW, SPECIAL, HAZARDOUS
NON-HAZARDOUS WASTE

MONITORING AND CHARACTERISATION OF SPECIFIC AREAS
MONITORING AND CHEMICAL AND ISOTOPIC CHARACTERISATION OF AIR QUALITY

CHARACTERISATION OF CONTAMINATED SITES, DECOMISSIONING OF PLANTS AND RI
ANALYSIS

ENVIRONMENTAL RADIOACTIVITY
RADIOMETRY AND RADIATION PROTECTION

CHARACTERISATION OF ODOUR EMISSIONS WITH DYNAMIC OLFACTOMETRY AND
CHEMICAL SPECIATION

APPLIED ECOLOGY AND ENVIRONMENTAL MONITORING

MANAGEMENT OF INDUSTRIAL WASTE

- Guido Berlucchi & C.
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VITISOM PROJECT:

Azione B2: Testing of prototypes on viticultural sector
Definition of monitoring protocol and Field Blank
mohnitoring activity

Azione C1: Impact assessment of the project
Spatial and temporal monitoring of GHG fluxes from \
soil

P Guido Berlucchi & C.
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Main Green House Gases [GHGs)

Common Name Atmospheric Concentration GWP (100Yé;r
(NOAA 2016) (IPCC AR4
Carbon Dioxide Cco, 399.5 ppm
Methane CH, 1.834 ppm
Nitrous Oxide N,O 0.328 ppm
<2 IO st
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Why is it important to measure GHG

soil flux in agriculture

o To better understand the biogeochemical processes that are
sources of these emissions:

o To identify the most affecting factors among environmental
conditions and cultural practices on GHG emissions;

0 To calibrate the models for the simulation of GHG emissions:

o To identify the best management practices for GHG emission
mitigation;

- Guido Berlucchi & C.
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The chamber methods based intruments measure the
flux at the soil-atmosphere interface.

The chamber footprint area can vary in the range
from 0.01 up to 0.5 square meter, where the height

can vary from few centimeters up to 1 meter.

Concentrazione lirnite

Sampling line
cleaning x

- Ternpa
S Incrernenta di
" cancentrazione pprfsec

Gas Flux
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GHG emissions: VITIOM Spatial
Monitoring
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GHG emissions monitoring started in January 2017.

The monitoring has been developed using the IPNOA Prototype, an instruments whic
to measure N,O, CH, and CO, fluxes from soil, moving through one sampling site to a

From January to October has been realized 21 monitoring campaigns in 5 Viticultura
Enterprise: Conte degli Azzoni, Castelvecchi, Bonomi, Berlucchi and Bosco del Merlo.

After fertilization

October2017:
June 2017: 4" Monitoring
January 2017: 2° Monitoring campaing
Blank definition campaign
March 2017: September2017:
1° monitoring 3° Monitoring
campaing campaign

- Guido Berlucchi & C.



Castelvecchi

Psurveyijanuary 2017
Duration: 2 days
Mumberof Samples: 65

2°survey s MArch 2017
Duration: 2 days
MNumber of Samples: 128

3° Suryey: huly 2017 Duration: 3 days
Number of Samples: 128

T surveytlanuary 2017
Duration: 3 days
Mumber of Samples: 80

2survey: March 2017
Duratiom3 days
Mlumberof Samples: 116

3° Survey: June 2017 Duration: 3 days
[{umber of Samples: 120

4° Survey: September 2617
Duration: 3 days
Number of Samples: 119

5% Suryey: October 2017
Duration: 3 days
Mumberof Samplas: 119

Monitoring Activity: January-October 2017

Berlucchi

Tsurvey:lanuary 2017
Duration: 2 days
Muraberof Samples; 102

2°survey: March 2017
Duration: 2 days
Mlumberof Samples: 128

3% Survey:Jure 2017
Duration: 3 days
Number of Samples; 128

4° Survey: September 2617
Duration: 3 days
Number of Samples: 127

Conte degli Azzoni

Psurvey: March 2017
Duration: 3 days
Number of Samples: 128

2% surveysJune 2017
Duration: 3 days
Mumberof Samples: 128

3° Suryey: October 2017 Duration: 3 days
Mumber of Samples: 129

Bosco del Merlo

1survey:January 2017
Duration: 2 days
Numberof Samples: 91

2'survey: March 2017
Duration:2 days
Numberof Samples: 118

3survey: April 2017
Durstion: 3 days
[Mumber of Samples: 156

& Survey: June 2017 Duration: 3 days
[umiber of Samples: 156

& Survey: Octorher 2017
Duration: 3 days

Mumber of Samples: 156

Guido Berlucchi & C.
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Field Monitori
Activitie
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[ETTTy— CASTELLO BONOMI CONTI ,DEGU AZION

-

BOSCO DEL MERLO - ..

BERLUCCHI CASTELVECCHI

Guido Berlucchi & C.
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Total Emission Extimation though
Sinclair partitioning method
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i

Flusso Limiti al 5% di
Misure Media Varianza Sichel-¥ (mol/gior confidenza

no) (mol/gicrno)
LnFlusso COy
I &8 -278 0.343 1.1%9 2620 2320 3050
TotCO, 2620 2320 3050
LnFlusso N0
I 24 -13.7 0114 1.0& 0042 0.037 0.049

TotN:O  0.042 0.037 0.047
Flusso totale  2620.04  2320.04  3050.05

- Guido Berlucchi & C.



January 2017: Results

N. N. punti Flussi di CO, in Flussi di N,O in
Azienda Aream? puntiCO, N,O moli/m2giorno moli/m2giorno
Conti degli
Azzoni 18000 78 48 0.04 3*106
Castello
Bonomi 8000 80 47 0.04 1.2 *10°
Berlucchi 10000 101 40 Da rivedere area
Bosco del
Merlo 10000 90 37 0.66 9 *10°
Castelvecchi 35000 68 24 0.07 1.2 *¥106

- Guido Berlucchi & C.



GHG Spatial Monitoring Sites:
March 2017

Area Monitorata
Azienda Collocazione [m?] N°punti CO, N°puntiN,O
Conti degli

Azzoni Montefano (MC) 15000 128 128
Castello Bonomi Coccaglio (BS) 2600 115 115
Berlucchi Corte Franca (BS) 3200 128 128
Bosco del Merlo  Annone Veneto (VE) 24000 156 156
Castelvecchi Radda in Chianti (SI) 6700 128 128

P Guido Berlucchi & C.



Y/ 38 Bonomi: marzo 2017
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mol/m? day

Bonomi: CO, and N,O emissions in

CO2
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Berlucchi: CO, and N, O emissions in
mol/m? day and total flux in Nm3/hr
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Conte degli Azzoni: marzo 2017

Confifdegli Azzoni

Y M ] je=
14l
n .\’L\ﬁ » » oao
e ¢ o e ¢ &
a5 e JIE - o
S35 95 oy gop
e B S =
."‘"o‘ﬁ * N iy ..}5-1 i
e < 2
£y . [raEN] =
e U . -
» v s .131\'.‘
: : e - : ——
- e U 0 1Y .o.(m o AN
JE e il
R - sy 223
.b‘t'l .L__-;.J..'::) 3 o a
(AZah
R a2 U
GBloup cw  anE L1 (g
. . » . TN .Llll.‘
32w oa
e | RSty ® s HEY
(B AR JOK - AnY JUBE . 1
. - 853
.a:.w.nm 9 G
sy Tk e
oy T i L ke e
. .\m}): .\:Bi)_' .
% SRR TR
. 4N R
[Cova) sy *
v Gk =
L R ;
..m‘ul .L.ﬂl - R .AM
Bew ¢ S
23 . Gwp *
{ 3 =l A\l
) 3n:,'=,}|. ° L e St .I.‘L!‘“
JIrd - -
e e e
R RN
.&ﬁ\ e .l’bt"-' .
. G2l VSR - -
.‘w.—w M » : owt .u.m
P - - < I
P Gieed .d.?w - 1 .133331
I\‘fq"h‘ o N " .t-$!}

Ry
»

Guido Berlucchi & C.



Conte degli Azzoni: CO, and N, O
emissions in mol/m? day
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Castelvecchi: CO, and N, O emissions
in mol/m? day
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Bosco del Merlo: marzo 2017

LRSS B3N T iy

Bosco del Merlo

A
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mol/m? day

Bosco del Merlo: CO, and N,O emissions in

CO,mol/m2day
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Variogram analysis and Kriging
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Variogramma sperimentale: Modello
Lag Slz.e: 4.7 Sferico: Range 53 e Partial Si
N.Lag: 11 Nugget: 0.0006
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CO, Estimation map in moli/m,da
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.What we can do within the VITISOM
Project

Spatial monitoring has been integrated with continuos monitoring throuc
station located in Lison and Berlucchi. This we’ll provide important inform
correlation between diurnal and nocturnal fluxes.

*The large number of data will permit to relate emission from soil with soil treec
particular with the different fertilizer.

*Seasonal variation will be highligthed from both spatial and continuosly monitc

*The comparison between Eddy Covariance and Accumulutation Chamber methog
provide important information for the CO2 Carbonfootprint

- Guido Berlucchi & C.



Thanks for the attention

i.minardi@westsystems.com

/ Guido Berlucchi & C.



