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Our study aims to preliminary recognize
and identify of potential urban sources for CH4
emissions in Cluj-Napoca, the second most
populous city in Romania, based on a simple
detection of gas leaks, CH4 content in aquatic
systems, flux measurements and sample
collection and isotopic analysis for the
assessment of gas origin, in order to prepare for a
more in-depth investigation at the major emission
points and define emission reduction strategies.

Key results:
• >76% of the natural gas
distribution points and >39%
sewer man-holes shown in
Figure 2 have values > 2.2
ppmv (the estimated
background from street-level
survey).

• All water samples are over-
saturated with CH4, which
means that the Aquatic
Ecosystems represent a
potential source of CH4
fluxes into the atmosphere.

We consider Urban Area as a ’HYBRID’ CH4 Source System
(Aqueous Urban Systems are generally neglected in the literature)
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1. Aqueous Ecosystem

I. River II. Lakes (two main lakes) III. Ponds

Concentration measurements were conducted in January
2023.

Surface water samples were collected from
December 2022 to January 2023.

Gas from water samples was analyzed via head-space
extraction [6], and CH4 laser sensor. One liter of water was
collected at each sampling points shown in Figure 1.

CH4 concentration, at points shown in Figure 2, measured by
a laser sensor.

Figure 1: Sampling 
points location

Figure 2: Sampling 
points location

The instrument is based on Tunable Diode
Laser Absorption Spectroscopy TDLAS,
that allows high precision measurements of
0.1 ppmv.

One more step: 
An areal survey was also
conducted by sniffing CH4 at
street-level, by walking
around 7 major streets over a
total distance of 3.7 km, in
order to determine CH4
background levels.

Figure 3: Bar-chart showing detected values 
of CH4 at  sampling locations from Figure 2

29 Sampling Points 
from Somes River

7 Sampling Points from lakes

12 Sampling Points 
from Ponds

Next steps :
• Contextualization and comparison of the results obtained with literature
data (evaluation of the significance of results).

• Determination of the CH4 origin through isotopic analysis.
• Mapping all CH4 release points for in-depth investigation.
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Why Methane (CH4)?
üMethane, a potent greenhouse gas (GHG) with a
relatively short atmospheric lifetime, is an important
target for mitigation actions for bringing a near-term
advantage to the climate [1]

Why investigating CH4 in the Urban Areas?
ü Despite representing <2% from the Earth’s surface

[2], Urban Areas are responsible for at least 50% of the
global CH4 emissions, due to their growing
anthropogenic activities of industry, traffic, leaks from
natural gas networks, combustion of fossil fuels and
wastewater treatment facilities [1].

What are the research’s gaps?
ü CH4 emissions in Urban Areas have a high degree of

uncertainty [3].
ü In Romania, the national GHG inventory does not
report Urban Areas emissions of CH4 [4], except one
study, in Bucharest considering only gas leaks and
sewer systems, has been conducted [5].
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