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Dear Editor, 
 
We would like to thank the referee #1 for their comments. As suggested, we have ammneded the 
claims made by the paper regarding the power of the inversion model to calculate point sources 
and have provided details of a new publication that provides more detail on the InTEM 
modeling. 
 
Please find our detailed responses below.   
 
Yours sincerely, 
 
Stuart Riddick (corresponding author) 
 
and co-authors: Sarah Connors, Andrew Robinson, Alistair Manning, Pippa Jones, David Lowry, 
Euan Nisbet, Robert Skelton, Grant Allen, Joseph Pitt and Neil Harris 
  



Reviewer #1 

 

I would suggest that the 

authors are left with two 

avenues of recourse. (1) They 

could repeal the claim on the 

power of the landscape 

inversion. This would leave a 

very nice paper focused on 

the emissions from the 

Waterbeach waste 

management park, and I 

would happily support its 

publication (with the other, 

smaller concerns in this 

review addressed). (2) They 

could conduct a well-

designed OSSE, testing their 

claim vigorously and 

assuaging my concerns 

directly.  

 

In light of the reviewers 

comments we would like to 

pursue avenue (1), where we 

have refocused the paper and 

made the point that distinct 

emission sources can be 

observed within an emission 

landscape. We suggest that 

landscape inversion models 

can be used to identify 

emission hot-spots within an 

emission landscape. 

 

Page 1 L25 the following has 

been removed: 

“is in good agreement with 

more labour-intensive near-

source approaches and” 

 

Page 1 L26 the following has 

been removed: 

 “to provide high-quality 

emission estimates” 

 

Page 12 L31 the following 

was removed: 

“agreement between the mid-

distance estimates and the” 

and 

“that provide data for 

regional inversion models” 

 

Page 13 L19 the following 

was added: 

“output from” 

 

Page 12 L32 the following 

was removed: 

“the network and even to 

quantify their emissions 

hotspots” 

 



Page 13 L20 the following 

was added “an emission 

landscape” 

The introduction gives a very 

good discussion of methane 

emissions from landfills, but 

not an adequate discussion of 

the issues surrounding the 

degree to which point sources 

can be resolved by 

atmospheric measurements at 

different scales (i.e., near-

source, middle-distance, and 

landscape).  

 

Changed as suggested, but we 

are not aware of many papers. 

The following was added at 

Page 3 L6 

“Riddick et al. (2016) treated 

a landfill site in Suffolk, UK 

as a point source and 

estimated a mean CH4 

emission of 709 µg m-2 s-1 

using CH4 concentration data, 

collected 800 m from the 

landfill, and meteorological 

data in an inverse dispersion 

model.  At a farther distance, 

2 km, Hensen and Scharff 

(2001) used a Gaussian 

plume model to estimate 

emissions of between 66 and 

292 µg m-2 s-1 from three 

landfill sites near Amsterdam 

in the Netherlands.  To our 

knowledge no research has 

been conducted on using a 

Gaussian plume approach at 

more than 2 km.  Also, we 

believe that no other study 

has attempted to use an 

inversion model to identify 

emission hotspots within a 



landscape.” 

In section 2.3.3: Why was a 

Gaussian plume model used 

for the middle-distance 

analysis when NAME LPDM 

particle trajectories were 

available for Haddenham 

Church (and were used in the 

landscape analysis)?  

 

The NAME model can 

calculate concentrations as 

well so I guess the two 

methods could have been 

used and cross-compared.  

However, the NAME 

trajectories would be more 

constrained because of the 3D 

met files used at 1.5km 

resolution and it was decided 

that a Gaussian Plume model 

would be better suited for our 

purposes. 

 

 

Is auto-correlation of error 

accounted for in the 

uncertainty analyses? Can the 

uncertainties be evaluated 

somehow (reduced chi-square 

statistic, cross-validation)?  

 

Uncertainty correlation is not 

considered in InTEM, errors 

are considered independent of 

each other. This is one of 

InTEM’s weaknesses and 

further analysis is needed 

using other cost functions can 

help with this (i.e. the 

Bayesian cost function). 

 

On page 5, line 4; the authors 

state that “Methane emissions 

are calculated using measured 

CH4 mixing ratio 

enhancement downwind, 

measured background CH4 

mixing ratios upwind and the 

As we only had access to one 

portable methane instrument 

a 15-minute averaged 

background methane 

concentration was measured 

upwind of the landfill site 

before, at 12 pm and after 

Text added to Page 4 L20: 

“Background CH4 mixing 

ratios were measured using 

the Los Gatos UGGA upwind 

of the landfill site before, at 

12 pm and after each day’s 

measurements and converted 



simulated ratio of CH4 

mixing ratio enhancement to 

emission.” There was no 

information given about the 

methodology used to measure 

and calculate the background 

mixing ratio. Please give the 

details on the methodology, 

show the data, and 

demonstrate that this is a 

valid representation of the 

background. Systematic 

errors in the background have 

a direct effect on the 

emissions estimate, so this is 

a critical aspect of the model. 

  

 

each day’s measurements.  To 

show this text has been added 

to the manuscript. 

into 15 minute averages.” 

Page 9, line 14: “A statistical 

filtering technique separated 

methane mixing ratios at each 

site into eight-time series...”. 

Please give a description of 

the technique and a citation if 

applicable. Also, remove the 

hyphen on “eight-time”.   

 

The timeseries of each of the 

4 site’s concentrations is 

separated into 8 different 

timeseries (based on which 

‘octrant’ the air history, 

calculated by NAME, has 

come from, e.g. NNW, NNE, 

SSE etc.). A rolling 18th 

percentile through these new 

8 timeseries. See comment 

below for why. 

 

A new paragraph is included 

(P9 L12) to make the link to 

the Connors et al paper, Sarah 

Connors’ thesis and the new 

information in the 

supplementary material 

clearer. 

“The results presented here 

are taken from a study 

developing a method to 

estimate regional CH4 

emissions in East Anglia 



(Connors et al., in prep.). 

More details on the 

measurements sites, the 

inversion set-up used for 

InTEM, the diagnostics used 

and the emission uncertainties 

can be found there and in 

Connors (2015). The main 

points for the purposes of this 

paper are summarised below 

and in the Supplementary 

Material.” 

Please provide the following 

inversion diagnostics to 

demonstrate that the 

assumptions implicit in the 

inversion framework are 

satisfied (These could be 

contained in supplementary 

material):   

o Scatterplots of posterior 

enhancements vs. observed 

enhancements.  

o Time-series of 

observations, background 

values, and posterior 

enhancements.  

o Scatterplots of residuals vs. 

fitted values, demonstrating 

Scatterplots of residuals vs. 

fitted values and the ime-

series of observations, 

background values and 

posterior enhancements. have 

been added in Supplementary 

Material Section 2. 

The scatterplots of residuals 

vs. fitted values and the time-

series of residuals are in 

presented in Connors et al (in 

prep.) and the author would 

prefer to keep them in this 

publication alone. 

The reduced chi-squared 

statistic is a Bayesian statistic 

and not available for the 

 



homoscedasticity.  

o Time-series of residuals, 

demonstrating that they do 

not drift  

(especially for the landscape 

scale, where emissions are 

not temporally resolved, even 

though a seasonal cycle is 

demonstrated in the middle-

distance analysis). 

 o The reduced chi-squared 

statistic, demonstrating well-

quantified uncertainties.  

 

least-squares cost function. 

Page 1, line 17: “Landfill 

emissions have been 

estimated using three 

different approaches 

(WindTrax, Gaussian plume, 

and NAME InTEM 

inversion) applied to the 

measurements made close to 

the source and at 

Haddenham.” This sentence 

is confusing because it does 

not accurately represent the 

scale of each method, and 

because it leaves out any 

Corrected as suggested Page 1 L17 

“Landfill emissions have 

been estimated using three 

different approaches at 

different scales; near-source 

using the WindTrax inversion 

dispersion model, middle-

distance using a Gaussian 

plume model and at the 

landscape scale using the 

NAME InTEM inversion.” 



mention of the greater East 

Anglia Network. Please 

rephrase.  

 

Page 1, line 21: “The 

estimated annual emissions 

vary between 11.6 and 13.7 

Gg CH4 / yr.” It is not 

initially clear to the reader if 

this is an uncertainty bounds 

or temporal variability. Please 

rephrase.  

 

Corrected as suggested Page 1 L22 changed text to: 

“with an estimated annual 

emission of 11.6 Gg CH4 yr-

1” 

Page 3, line 22: “This 

presents methane...” Should 

this be “this paper”?  

 

Corrected as suggested  

Page 5, line 4: “Methane 

emissions are calculated 

using measured CH4 mixing 

ratio enhancement downwind, 

measured background CH4 

mixing ratios upwind and...” 

please remove the first 

instance of the word 

“enhancement”, as it is 

redundant in this context.  

 

Corrected as suggested  

 


