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provincia di Ferrara sono state studiate:

1) caratteristiche idrologiche del bacino,

Hu.AN VENICE

M - 2) la percolazione e I'accumulo dell’azoto in falda,

3) i carichi di azoto della rete idrica,
FI..ORENCE
5) la nitrificazione e il bilancio dell’azoto nel suolo,
6) la denitrificazione nel suolo e
7) la denitrificazione nella rete idrica.
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The role of permeability distribution on nitrate fate and transport, in different scales
experiments under saturated condition (2011) M. Mastrocicco, N. Colombani, G. Castaldelli;
In GQ10: Groundwater Quality Management in a Rapidly Changing World Edited by M.
Schirmer, E. Hoehn & T. Vogt; IAHS Publ. 342 ISBN 978-1-907161-16-2.

Strategie di prevenzione dell’'inquinamento da nitrati Colombani N.



Esperimentidilaboratorio per determinareil tasso di denitrificazione
con e senza materia organica labile
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Reactive modelling of denitrification in soils with natural and depleted organic matter (2011) Mastrocicco M., N.
Colombani, E. Salemi, G. Castaldelli (2011) Water Air and Soil Pollution, 222(1-4): 205-215.

Ecosystem functions and mitigation of nitrogen pollution giuseppe.castaldelli@unife.it
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Relazioni fra acetato, formlato carbonio organico disciolto (DOC)
e nitrato, nel suolo insaturo (lisimetri)
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Linking dissolved organic carbon, acetate and denitrification in agricultural soils (2012) Castaldelli G., Colombani
N., Vincenzi F., Mastrocicco M. Environmental Earth Sciences, 1-7. Article in Press. DOI:10.1007/s12665-012-1796-7.
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Relazione fra acetato, formiato e nitrato nella falda freatica
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Nitrogenspeciationand denitrification in a low land territory receiving synthetic fertilizers (Province of Ferrara,
Northern Italy). Colombani N., Mastrocicco M., Vincenzi F., Castaldelli G., BALWOIS, North America, feb. 2012.

Available at:

http://ocs.balwois.com/inde x.php?conference=BALWOIS&schedConf=BW?2012& page =paper& op=view&path% 5B%5D =347& path%5B%5D=71.
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Po di Volano watershed: land use (upper map) and hydrological network with sampling stations (lower map)
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Nitrogen Budget in a Lowland Coastal Area Within the Po River
Basin (Northern Italy): Multiple Evidences of Equilibrium
Between Sources and Internal Sinks
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Nitrogen Budget in a Lowland Coastal Area Within the Po River
Basin (Northern Italy): Multiple Evidences of Equilibrium
Between Sources and Internal Sinks Table 2 Annual inputs and outputs of water, nitrate (N-NO;7), dis-
Giuseppe Castaldelli - Elisa Soana - Erica Racchetti - Enrica Pierobon - solved 1n1|;1rga.n1u I'Jlll'l'.}gE'I'J {Dm} and ll'.]:lﬁl I'Jll]'l'.]'gE'I'J {TN} lh.l'l'.}l.lgh the
Micol Mastrocicco * Enrico Tesini - Elisa Anna Fano - Marco Bartoli h}'dn}ll}glﬂﬁl network of the Po di Volano watershed {H‘k'ﬁ'l'—
age * standard deviation for the 3-year period 2006-2008)

sequent measurements (Eq. 2):

Input Output Delta
Water (10° m?) 725 (77) 654 (54)
N-NO;~ (t N year™ ") 1,213 (449) 1,020 (251) —192 (199)
. " m— — ) —1
considered 3-year period (from 2006 to 2008), as monthly DIN (t N year™) 1,825 (321) 1,584 (300)  —241 (22)
and in some cases, as daily volumes. Nitrogen species TN (t N }'em_]} 3,332 (378) 2,707 (256) —625 (122)
concentrations were measured monthly to fortnightly in the
same period at 17 stations (Fig. 1), by the Regional Envi-
ronmental Protection Agency (ARPA, Emilia Romagna
Region, Provincial Department of Ferrara). N loads were 600 1 input
. . . Output

calculated by means of the interpolation method according = c,:t::ﬂt,.,.,p.,t h
to Kronvang and Bruhn (1996) and Letcher and others o
(2002) which appeared to be the most sensitive one for
small lowland streams with sudden changes in hydrological =
regime. Nitrogen loads were estimated by interpolating = 2001 ’/\-/ /
linearly the N compound concentration between sub- %
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Fig. 4 Temporal pattern of total N loads, reported as input, output
and their monthly difference in the hydrological network along the
3-year period 20062008
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2) Vegetated VS unvegetated canals

* Hypothesis: Ecosystem services provided by canals are
largely supported by macrophytes
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Figure 3. Mean daily removal (+SE) of TN, NO3 ™ and NH; "~ N[=Is}VZ non-pointsource -
vegetated
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Figure 5. Plant net N daily uptake (gN km~—'d~") versus TN removal in the
water column.




2) Whole reach denitrification (N,/Ar)

new Insights

1) Mass balance (A=out-in)

a) at the basin level (Kronvang and
Bruhn, 1996; Letcher et al., 2002)

(Laursen and Seitzinger, 2004)

b) at the canal level
(Burns, 1998)

1)
NH,* NH,*
NO, NO,
NO3' NO3_
TN

i'm

4) Vegetation N uptake : _ 3) Intact core incubation: DIN & N, net
random sampling for plant density, flux (Dalsgaard etal. 2000)
biomass and N content of the

species found



Estimating denitrification in rivers at the whole-
reach scale — a modeling approach based on high
precision measurement of dissolved gases
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Denitrification Research Coordination Network
Training Module

The use of membrane inlet mass spectrometry
(MIMS) for the measurement of high precision
N,/Ar ratios.

ADVANTAGES:
* High precision
* Direct dissolved gas interface

RESULT:

Horn Point Laboratory » Detection of £ 0.03%
University of Maryland - s -
Center for Environmental Science dISSO|VEd N2 In < 2 minutes




I. Lagrangian Sampling: N, increases during downstream transport

—
Direction of flow







QUARTESANE

bare sediment - wholg reach —
' sediment
+

vegetation

k=0.71
(Isaacs & Gaudy, 1968)

width (m) 4.8
depth (m) 0.6
vel. (cm/s) 6.6
load (l/s) 93




FORNARO

bare sediment

whole reach =
sediment
+

vegetation

T

k=2.56
(Isaacs & Gaudy, 1968)

width (m) 2.80
depth (m) 0.3

vel. (cm/s)

load (I/s) 53




CODREA

bare sediment whole reach =

sediment
+

vegetation k=0.15
(Isaacs & Gaudy, 1968)

width (m) 4
depth (m) 0.5
vel. (cm/s)

load (I/s) 21




From May to September,
8300 km of canals,
kept mowed,
remove 352 + 355t N,

while,

If they were left vegetated

N removal would go up to

3168 + 502 t N.
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