And finally... one more ammonia story
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Scenario input Information X
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‘bigtestfarm-Project v] C‘D | Receptorid 4768354
Coordinate X:176883 y:464325

. Delet e
Assessment Name ‘ big testfarm

points
Scenario Year 2024

° Emission sources

0 Result

| Background
 Deposition NOx+ NHs  2,452.92 mol/ha/y

el -

1 big testfarm
np
m Cl, GD E°““tf::‘t NOx+ NH 2 4;;?‘;
Results 400 cow eposition NOx s ,458.
C L= Ssourcel mol/hafy
2 f
arm :
Export ‘ Delete all source NOx NH: ° Habitat type on selected hectares
0.0kg/y  5,200.0
. Habitatcode / type CL Mapped
2 Buildings Lgl3 - Bos van arme 1,071.00 0.1ha
zandgronden
L4030 - Droge heiden 714.00 0.3 ha
ZGL4030 - Droge heiden 714.00 0.6 ha

Nature areas at this location

176215, 467054

| 500 m |
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Scenario input Information X
5 &
s pois < G © | ™\ T

S
Asseaament Name [ big testfarm troe
e sult
Scenario Year 2024
% Background
] .

° Emission sources Deposition NOx+ NHs  2,452.92 mol/ha/y

big testfarm

Pollutant Total

Deposition NOx + NHs 2,458.07
mol/ha/y

0 Habitat type on selected hectares

Habitatcode / type CL Mapped

Lgl3 - Bosvan arme 1,071.00 0.1ha

zandgronden

L4030 - Droge heiden 714.00 0.3 ha

ZGL4030 - Droge heiden 714.00 0.6 ha

Nature areas at this location

176215, 467054

| 500 m |



Maasvlakte 1 sand dune stations 2011-

Natura 2000 gebieden
Duinen Goeree & Kwade Hoek e
Solleveld & Kapittelduinen ¥ Wet
Voordeita
Voornes Duin




Wet deposition 30 % Dry deposition 70%

Total Deposition: Oostvoorne Zuid 2
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— Best verkochte laptops
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i - N )

Expertblog
20 0kt 2019 | 24 reacties

‘Stikstofcrisis: laat u zich niets
wijsmaken, leer van onze Europese
buren!’

Annie Schreijer-Pierik

(‘-\
@. Europarlementariér

Het is helemaal niet zo zeker dat koeienscheten de achteruitgang van soorten in
een Natura 2000-gebied veroorzaken.

Na de uitspraak van de Raad van State over het stikstofbeleid en advies van het Col
| juridisch en
VoOor Zorg en


https://www.google.com/search?q=boerenprotest++binnenhof&sxsrf=ACYBGNQ1Si24m7rlbZUg_C_-y-M96XprMw:1579677321866&source=lnms&tbm=isch&sa=X&ved=2ahUKEwjMnoTN1JbnAhUPIlAKHVB0BLMQ_AUoAnoECAsQBA&biw=1536&bih=774
https://www.google.com/search?q=boerenprotest++binnenhof&sxsrf=ACYBGNQ1Si24m7rlbZUg_C_-y-M96XprMw:1579677321866&source=lnms&tbm=isch&sa=X&ved=2ahUKEwjMnoTN1JbnAhUPIlAKHVB0BLMQ_AUoAnoECAsQBA&biw=1536&bih=774

Measure concentration = calculate
deposition
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RESULT EXAMPLE

Total Deposition: Oostvoorne Zuid 2

I WET DEPO NH4 WETDEPONO3 ®mmPMNH4 mEPM NO3 mmHNO2 mmHNO3 ®mNO2 mmAmmoniak ——cum.mol/ha ——cum.dry mol/ha = jaarlijks

7 ONL typical: Wet deposition 30% Dry deposition 70%
- prominent NH; role (green)
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NI EEDE'\'T'.,AL CALCULATION

MAP data
Ecosystem

METEO

CONCENTRATION

Model parametrisation need for :
* Needle forest

MODEL depend on ecosystem& season * Deciduous forest

if Concentration=X ug/m3 & Meteo =Y * Water

* Grassland
e Arable land

e Semi natural ..... And more ....




CONCENTRATION ug/m3

MAP data DEPOSITION LEVEL  ug/m2/s
Ecosystem
METEO Ecosystem: LAI, height, z,
METEO ( Q,T, RH, Rain

MODEL depend on ecosystem& season
if Concentration=X ug/m3 & Meteo =Y




Wet deposition 30 % Dry deposition 70%

Total Deposition: Oostvoorne Zuid 2
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Atmospheric Environment 298 (2023) 119596

Contents lists available at ScienceDirect

Atmospheric Environment
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en Milieu % 0
Ministerie van Volksgezondheid, - — .
Welzijn en Sport ELSEVIER journal homepage: www.elsevier.com/locate/atmoseny

K.JA. Vendel et al.

Dry deposition of ammonia in a coastal dune area: Measurements
and modeling

4
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Fig. 7. (A) Comparison of the cumulative fluxes from the measur PAC model. (B) Scatterplot of the hourly DEPAC fluxes versus observed fluxes, a
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DUNES.... VAP data

Ecosystem

DEPOSITION LEVEL
ug/m2/s
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Emission

[

Emissie=0.15g/s

distance

4800 kg NH,-N y!

1.6 concentration
NH; ngm™

Fowler et al., 2001
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[ ] Infarm(WUR)% DOAS ,(TNO) B Wind profile lidar (TNO)

G Lidar nx, (RIVM) |\ i

\ v meteo./ turbulence
K. Mobile cu,n,0-conH (TNO & INRA) " _» Telescope crane & HT wx,
oy leksiTstituutvoor\’olksgezondheid 0
en Milieu
:\\‘l’i,]l)ziz_tgz’el\;rg;’l;olksgezondheid, B— .’Open path |aser NH,-CH, VITO SenSOFS (Onep'anet)NH;

Evaluation of the 3D dispersion of ammonia and methane o
downwind of a farm

A.Hensen!, P. Bronsveld, J. Zhang!, I. Velzeboer!, W.C.M van den Bulk!, H. van Mansom', I N RA@ |
G.Bergman’, C.Flechard?®, P. Buysse?, 5. Berkhout®, R van der Hoff®, M. Haaima® K. Felter®, 5. Zhuang* '

B.Celikkol*, ). Fabius* R. Suer*, 5.M.A.C. van Heuven® H.J. van Dooren® |. Mosquera® J. Vonk™, A

Declerck’,W. Grauls’, K.Mahieu’ .




Vertical plume measurements on the crane

concentration
profiles

Power supply
© DOASTNO

| \'. One planet ( approx)
2y Crane
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38 Lidar RIVM
EC set vTI/TNO

Mobile INRA/TNO

® N20 (NH3?) tracer
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Vertical orofile reproduced by plume model
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CH, mass flux downwind of Middenmeer dairy Farm (log wind profile; in gCH, m2ht; integral = 9.8 kgCH, h™1)
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Application of tracer metho

Plumenumber 6 NH3

Total NH3:41 ppb

Plumenumber 6 CH4

Total CH4:1164 ppb
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2024 campaign

CEH mobile lab

| CEH instrument

'—
®

tower

CEH alpha
samplers
(indicative)

TI EC - setup
RIVM LIDAR
OnePlanet sensors
(indicative)

KIT Soil sampling
sites (indicative)

VSL TRACTOR
Power generator

VSL

TNO

VTI ( Germany)
CEH (Scotland )
WLR

Special guests :
Oneplanet
RIVM
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2023 emission inventory for Gelderland province
challenge is to distinguish individual sources on-road
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¥ Ruisdael
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Enirenmantal Reseaech; Petten, The Netherlands
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From emission to deposition:
when nature area is surrounded by livestock and traffic sources...




From source to forest -- NH;:CH, ratio changes

CH, decay




NH,: CH, ratio changes in and out of forest area

=
—full concentration D away from source to forest

— BKG concentration [ ] awayfrom forest to source

0 I 1 1 | | ! 1 1 1 1
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Time (2024-03-15 hh:mm)
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Prove tha ‘ ug/m3

MAP data
Ecosystem ug/m2/s
METEO

Ecosystem: LAI, height, z,
METEO ( Q,T, RH, Rain

1 = trust thijs data first

MODEL depend on ecosystem& season
if Concentration=X ug/m3 & Meteo =Y
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< EGU e Atmospheric Measurement Techniques

g ARTICLES & PREPRINTS v SUBMISSION POLICIES » PEERREVIEW ~ EDITORIAL BOARD ABOUT ¥ EGU PUBLICATIONS 3]

Article

rticles / Volu

Download

arch article | @® 27 Jan 2023
Field comparison of two novel open-path
] instruments that measure dry deposition and A i
‘ emission of ammonia using flux-gradient and eddy !
| covariance methods

CAN WE TRUST THE RULES ? 1 = CAN WE TRUST MEASUREMENT =0K s Ao o i

Short summary

ledge-Jonker &3, Arjan Hensen, Stijn Berkhout, Pascal Wintjen,

1 den Bulk, Ruben Schulte, Margreet van Zanten

Share



Eddy Correlation (EC)
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Correlate = emission
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Prove that MODELS ARE not LOUZY........

MAP data
Ecosystem
METEO

CONCENTRATION ug/m3
DEPOSITION LEVEL  ug/m2/s

Ecosysie.i: LM, B2ishy, ¢

METEO ( Q,T, RH, Rain

(0}

DEPOSITION LEVEL

MODEL depend on ecosystem& season
if Concentration=X ug/m3 & Meteo =Y ug/m2/s



NL RUISDAEL program

Ruisdael Rotterdam
Observational stations

. Slufter, 2e Maasvlakte (RUG, TNO, DCMR)
. Geulhaven (KNMI, DCMR)

De Zweth (TNO)

Westmaas (TNO, RIVM)

Cabauw ICOS station

LA ol o

Image: Google Earth

Ruisdael Urban-Atmosphere Interactions Intensive Trace-
gas and Aerosol Measurement Campaign

Rotterdam 2022
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Rijksinstituut voor Volksgezondheid
en Milieu

Loobos site ICOS FLUX LEVEL 2 site ™~

Running now TNO

. RIVM NH, deposition

WAGENINGEN

UNIVERSITY & RESEARCH

>25 years of CO2 flux data




CONCENTRATION PATTERN
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Add in 2023

HT-NH; open path instrument 20




RESULI LOOBOS 2023

NHs flux [ng NHs m~2 s71]
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Pascal Wintjen, Harmen van Mamson & Jun Zhang + RIVM crew
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Cumulative NH3-N flux [g N ha™1]
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Cumulative NH3-N flux [g N ha™1]

2024  Right for the wrong reason? > working
on that

Deposition velocity calculated *
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e
Prove tha : ug/m3

MAP data
Ecosystem ug/m2/s
METEO

Ecosystem: LAI, height, z,
METEO ( Q,T, RH, Rain

1 =trust thjs data first

MODEL depend on ecosystem& season
if Concentration=X ug/m3 & Meteo =Y

2: Show that the mode| works




ronco> | IVIODEL ¢
Speuld tower like data 80-90’s

GRAHAM NH; denuder

LT 37m Sonic anemometers

#H=F 36m SO, ,SO, Ref, NO,
A

=i 35m T, Td

aad! 34m NH,

Fr +33m SO, ,NO,, Rn T, r.h.

ampling

At the start : 3 tower setup

date

Cabin with dataaquisition units

SPEULD data = FOREST SPECIFIC RELATION BETWEEN NH; CONCENTRATION LEVELS AND DEPOSITION



Conclusion & Wrap up

With the new HT instrument we can now do

* Emission measurements = Farm experiment (remember the RUG drone too !!!)

Transport check = in / out forest & large area check

NH; eddy covariance measurements
« agree with ( completely different) RIVM — atmospheric gradient measurements !
* have a high data coverage
* The “FOREST” parametrisations in DEPAC works quite well for Loobos site.



Conclusion & Wrap up

With the new HT instrument we can now do

* Emission measurements = Farm experiment (remember the RUG drone too !!!)

Transport check = in / out forest & large area check

NH; eddy covariance measurements

NOW: Redo the dunes
And wetlands

And broadleaf forest

* And ...

* ALSO: use it for industrial NH; emissions in relation with Hydrogen infrastructure.
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TATARATIEEE !!!l: Hydrogen ! cO and H2 27-9-2024 time GMT
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