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Researchlobjectives:

How are the N9O fluxes affected
throughout the day and what s the
impact of high maintenance urban grass

N>O: N> O emissions:
e Greenhouse gas with global warming e concentrations growing at 0.2-0.3% per
potential 310 --> over 100 years year due to anthropogenic activities [3]
o In comparison C02 and CH4 -> 1 e formed Dby both nitrification and
and 21 [1] denitrification
e Ozone depleting_substance e emphasized by fertilization
o not regulated by Montreal Protocol e high temperature and humidity increase

o cause depleting through NO and production [6]

MOy TetnEon Nanjing, China:

T UEEEE W @yE _radlcals e In July in average: 34°C and 220 mm
needed for ozone formation [2]

e current (2023) concentrations: 337 ppbv Fig. 1: N,O molecule

on the campus’ total emissions?

e Obtain nitrous oxide emissions and fluxes throughout the day Iin
three different locations
* Quantify the magnitude of N,O emissions in campus

dRHE Rl

Instruments: Measurements: 3 locations in Xianlin Campus, Nanjing, China:
» LI-7820 N,0O/H,O Trace Gas Analyzer « Short term measurements: » Forest --> 30% of the campus
Absorption Spectroscopy interval e Garden --> 15% of the campus
o measures dry mole fraction o 6 cycles per spot _
. 8100-104 O Long-Term Chamb . Processing:
iEi0 RIS [HOINg &N ATl e Long term measurements: |
o motorized chamber, autonomous > 2 min observation and 15 min ° Convert concentrations to fluxes
measurements interval Vo ﬂ;{; =A-Fyq
e LI-8100A Analyzer Control Unit 5 -
| y o 20 to 40 cycles per location . Closed path system
e LI-8150 Multiplexer humidity measurements
o Manage all connections = . 5 g

Chamber

L1-8100A ] Gas analyzer
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Electrical connections
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B Fig. 4: Soil types at each location; F!9- 50 Map of Xianlin Campus at

ol R Nanjing University with the different
from top to bottom garden, unused s y

Fig. 3: Picture of the experimental setup land and forest. areas of measurements

Fig. 2: Diagram of the instrumental setup with gas flow path

le—10 Box lot of N20 Fluxes for Different Locations 1e—10 Average N20 fluxes for different locations and spots at the Xianlin campus, with standard deviation

I Forest
4.0 .0 B Unused Land
o B Garden

Fig. 6 and 7: |

e Despite having more controlled environment, garden
area Is not the highest in flux
e Can be caused by the variation in time
o forest measurements done in morning
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o unused land measurements done In afternoon T s - - i
> garden measurements done in evening - | j“llll“.l
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e Y. Zhan et al. --> similar results [5]

. . Fig. 6: Box plot of all fluxes for each location, short 9. 7: '
o lawn has higher emission rates than urban forest g P Fig. 7. Average of all fluxes per spot for each location, short

measurement time. measurement time.
Fig. 9:
Fig. 8: « No correlation found, all R?values too low
o All measurements peaked around noon e Very little change in temperature and water content
e Anormal results for both forest and unused land o especially for the garden area, only measurements in shadow
o Y.Zhanetal. --> NZO fluxes ranging from 0.3 to 1 mol m? st [4] o forest and unused land measurements in both shadow and light

e Opposed to X. Xu et al. --> whom indicated strong correlation [6]

le—10 Soil Temperature vs Fluxes le—10 Soil Soil Water Content vs Fluxes

le—10 Fluxes against time on a 24 hours interval
—— Fit Forest: y=1.22E-11x+-2.86E-10, RZ=0.23 —— Fit Forest: y=-1.51E-10x+2.28E-10, RZ=0.02
2.5 1 : I:re;t 401 Fit Unused Land: y=-1.20E-11x+7.08E-10, R?=0.01 ¢ *“ . .07 . t —— Fit Unused Land: y=-9.59E-10x+9.02E-10, RZ=0.05
arcen —— Fit Garden: y=9.18E-12x+-1.26E-10, R?=0.01 — Fit Garden: y=1.54E-09x+-8.85E-10, R2=0.43
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Fig. 8: N,O flux variation over 24 hour for each location, long Fig. 9. Correlation between N2O fluxes and soil temperature and soil water content for each location, short
measurement time. measurement time.

e Unused land and garden have the highest emissions | |
 Look at the 24 hrs cycle of NO flux in all three environments

* N20O fluxes are hlgher In the middle of the day  Observe temperature and water content correlations with N,O fluxes
e As opposed to sources, no correlation between soll over a larger range of values

temperature, soil water content and fluxes were found

Future studies:
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