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This is not a comprehensive

course on scientific writing

This is rather a collection of 

personal advices based on my

(short) experience



1. Why should I care?



Scientific writing is all about running the 

last mile of the marathon of your research

The scientific

process

Ask a question

Read literature

Formulate

hypothesis

Design 

experiment

Collect data

Analyze results

Exchange with peers

Write paper



Number of results from Google Scholar query « Arctic

sea ice prediction » per year of publication

N
u
m

b
e
r

o
f 

p
u
b

lic
a
ti
o

n
s

More papers are published every year, 

so your own papers need to stand out
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2. Introduction, theory

and guidelines



PLAN IT DESIGN IT DRAFT IT REWRITE IT

The road to writing

a scientific paper



PLAN IT DESIGN IT DRAFT IT REWRITE IT

Keep this one as 

short as possible

The road to writing

a scientific paper

These ones can be a lot of fun



PLAN IT DESIGN IT DRAFT IT REWRITE IT

The road to writing

a scientific paper



Step 1. Sit down with your co-authors and ask:

1. What is the one message, the one idea of the paper?

2. What audience are you be targeting? What journal?

3. What contents do you have to select to make your point?

4. What are the constraints?



Step 2. Go back to your desk, write down the answers

1. What is the one message, the one idea of the paper?

2. What audience are you be targeting? What journal?

3. What contents do you have to select to make your point?

4. What are the constraints?



PLAN IT DESIGN IT DRAFT IT REWRITE IT

The road to writing

a scientific paper



Step 3. Draft a full plan, up to the paragraph level

For each paragraph, formulate a 

« theorem », that is, a statement. 

Then lay out as bullet points the 

arguments that support the statement

Each

paragraph

conveys a 

unique 

message

List cited

literature



Step 3. Draft a full plan, up to the paragraph level

Producing that document 

is key. It will be your cheat-

sheet when you will be

writing a first draft and it

will save you a lot of time.



Step 4. Choose yourself a title

Numerical weather prediction: recent
advances and future directions

The quiet revolution of numerical
weather prediction

Which version do you prefer? Why?



PLAN IT DESIGN IT DRAFT IT REWRITE IT

The road to writing

a scientific paper



Step 5. Give your manuscript a first shot

- Don’t pay attention to style

- Make sure you follow your

own plan

- Try to spend as little time as 

possible on writing



PLAN IT DESIGN IT DRAFT IT REWRITE IT

The road to writing

a scientific paper
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3. Style





From Screen et et al., Nature Geosci., 2018

The idea conveyed by the 

paragraph is stated right away

Identify what you like in other authors’ styles

The paragraph alternates long 

sentences to reflect more 

complex ideas…

… and shorter ones to reflect

more simple ones.



From Carolyn Newey’s training on scientific writing, July 2015, Barcelona

Strive for brevity

« Sensitivity to disturbances resulting from a noisy

environment has ben observed in quantum computers »
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From Carolyn Newey’s training on scientific writing, July 2015, Barcelona

Strive for brevity

« Sensitivity to disturbances resulting from a noisy

environment has ben observed in quantum computers »

« Quantum computers are sensitive to noisy

environments »



From Carolyn Newey’s training on scientific writing, July 2015, Barcelona

Strive for brevity

« It has been reported in several studies in the literature

that several vaccine doses are required for the induction 

of long-term protection »



From Carolyn Newey’s training on scientific writing, July 2015, Barcelona

Strive for brevity

« It has been reported in several studies in the literature

that several vaccine doses are required for the induction 

of long-term protection »

« According to several studies, vaccine doses are required

for long-term protection»



From Carolyn Newey’s training on scientific writing, July 2015, Barcelona

Strive for brevity

« In view of the fact that solar energy is not yet fully

developed at the present time, we will have to continue 

utilizing fossil fuels well into the next century »



From Carolyn Newey’s training on scientific writing, July 2015, Barcelona

Strive for brevity

« In view of the fact that solar energy is not yet fully

developed at the present time, we will have to continue 

utilizing fossil fuels well into the next century »

« We will have to use fossil fuels as long as solar energy is

not yet fully developed »



From Carolyn Newey’s training on scientific writing, July 2015, Barcelona

Strive for parallel structures

« At weekends, I like hiking, the cinema, and to sit and do 

nothing »



From Carolyn Newey’s training on scientific writing, July 2015, Barcelona

Strive for parallel structures

« At weekends, I like hiking, the cinema, and to sit and do 

nothing »

« At weekends, I like to hike, to go to the movies, and to 

sit and do nothing »



From Carolyn Newey’s training on scientific writing, July 2015, Barcelona

Strive for parallel structures

« We used the Chi square test to compare clinical data 

between phenotypes and genotypes, while comparisons

of the degree of fatty infiltration in each muscle were

made with the Mann-Whitney test »



From Carolyn Newey’s training on scientific writing, July 2015, Barcelona

Strive for parallel structures

« We used the Chi square test to compare clinical data 

between phenotypes and genotypes, while comparisons

of the degree of fatty infiltration in each muscle were

made with the Mann-Whitney test »

« Phenotypes and genotypes were compared using a Chi 

square test while the degrees of fatty inflitration in each

muscle were compared using a Mann-Whitney test»
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3. Hands-on: abstract 

re-writing





Two hindcast (1983-2007) simulations are performed with the global, ocean-sea ice

models NEMO-LIM2 and NEMO-LIM3 driven by atmospheric reanalyses and

climatologies. The two simulations differ only in their sea ice component, while all

other elements of experimental design (resolution, initial conditions, atmospheric

forcing) are kept identical. The main differences in the sea ice models lie in the

formulation of the subgrid-scale ice thickness distribution, of the thermodynamic

processes, of the sea ice salinity and of the sea ice rheology. To assess the

differences in model skill over the period of investigation, we develop a set of metrics

for both hemispheres, comparing the main sea ice variables (concentration,

thickness and drift) to available observations and focusing on both mean state and

seasonal to interannual variability. Based upon these metrics, we discuss the

physical processes potentially responsible for the differences in model skill. In

particular, we suggest that (i) a detailed representation of the ice thickness

distribution increases the seasonal to interannual variability of ice extent, with

spectacular improvement for the simulation of the recent observed summer Arctic

sea ice retreats, (ii) the elastic-viscous-plastic rheology enhances the response of ice

to wind stress, compared to the classical viscous-plastic approach, (iii) the grid

formulation and the air-sea ice drag coefficient affect the simulated ice export

through Fram Strait and the ice accumulation along the Canadian Archipelago, and

(iv) both models show less skill in the Southern Ocean, probably due to the low

quality of the reanalyses in this region and to the absence of important small-scale

oceanic processes at the models' resolution (~ 1°).

Why the hell did

you do that??

Why does it

matter to me?
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able to propose historical reconstructions and future projections of Arctic and Antarctic sea ice.
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happening at high latitudes
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All state-of-the-art general circulation models include a sea ice component and are therefore

able to propose historical reconstructions and future projections of Arctic and Antarctic sea ice.

However, the spread in such simulations remains large. In the context of rapid climate changes

happening at high latitudes, it appears urgent to identify the origin of these uncertainties and to

eventually reduce them.
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ice thickness distribution, of the thermodynamic processes, of the sea ice salinity and of the sea

ice rheology.
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All state-of-the-art general circulation models include a sea ice component and are therefore

able to propose historical reconstructions and future projections of Arctic and Antarctic sea ice.

However, the spread in such simulations remains large. In the context of rapid climate changes
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develop a set of metrics for both hemispheres, comparing the main sea ice variables

(concentration, thickness and drift) to available observations and focusing on both mean state

and seasonal to interannual variability. Based upon these metrics, we discuss the physical

processes potentially responsible for the differences in model skill.
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interannual variability of ice extent, with spectacular improvement for the simulation of the

recent observed summer Arctic sea ice retreats, (ii) the elastic-viscous-plastic rheology

enhances the response of ice to wind stress, compared to the classical viscous-plastic

approach, (iii) the grid formulation and the air-sea ice drag coefficient affect the simulated ice

export through Fram Strait and the ice accumulation along the Canadian Archipelago, and (iv)

both models show less skill in the Southern Ocean, probably due to the low quality of the

reanalyses in this region and to the absence of important small-scale oceanic processes at the

models' resolution (~ 1°).
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However, the spread in such simulations remains large. In the context of rapid climate changes

happening at high latitudes, it appears urgent to identify the origin of these uncertainties and to
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export through Fram Strait and the ice accumulation along the Canadian Archipelago, and (iv)

both models show less skill in the Southern Ocean, probably due to the low quality of the

reanalyses in this region and to the absence of important small-scale oceanic processes at the

models' resolution (~ 1°). These findings imply that model error is a non-negligible source of

uncertainty in sea ice simulations and that efforts to develop sea ice models should be

continued.
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All state-of-the-art general circulation models include a sea ice component and are therefore

able to propose historical reconstructions and future projections of Arctic and Antarctic sea ice.

However, the spread in such simulations remains large. In the context of rapid climate changes

happening at high latitudes, it appears urgent to identify the origin of these uncertainties and to

eventually reduce them. Here, we run two hindcast (1983-2007) simulations performed with the

global, ocean-sea ice models NEMO-LIM2 and NEMO-LIM3 driven by atmospheric reanalyses

and climatologies. The two simulations differ only in their sea ice component, while all other

elements of experimental design (resolution, initial conditions, atmospheric forcing) are kept

identical. The main differences in the sea ice models lie in the formulation of the subgrid-scale

ice thickness distribution, of the thermodynamic processes, of the sea ice salinity and of the sea

ice rheology. To assess the differences in model skill over the period of investigation, we

develop a set of metrics for both hemispheres, comparing the main sea ice variables

(concentration, thickness and drift) to available observations and focusing on both mean state

and seasonal to interannual variability. Based upon these metrics, we discuss the physical

processes potentially responsible for the differences in model skill. In particular, we suggest that

(i) a detailed representation of the ice thickness distribution increases the seasonal to

interannual variability of ice extent, with spectacular improvement for the simulation of the

recent observed summer Arctic sea ice retreats, (ii) the elastic-viscous-plastic rheology

enhances the response of ice to wind stress, compared to the classical viscous-plastic

approach, (iii) the grid formulation and the air-sea ice drag coefficient affect the simulated ice

export through Fram Strait and the ice accumulation along the Canadian Archipelago, and (iv)

both models show less skill in the Southern Ocean, probably due to the low quality of the

reanalyses in this region and to the absence of important small-scale oceanic processes at the

models' resolution (~ 1°). These findings imply that model error is a non-negligible source of

uncertainty in sea ice simulations and that efforts to develop sea ice models should be

continued. The performance metrics developed in this work also open new avenues for a more

systematic assessment of sea ice in climate models.
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The main differences in the sea ice models lie in the formulation of the subgrid-scale ice thickness distribution, of the

thermodynamic processes, of the sea ice salinity and of the sea ice rheology.
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 General circulation models are primary tools for studying past and future sea ice changes.
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 Here, we explore model physics as a possible source of uncertainty on the simulated mean sea ice state and its variability. 

We run two retrospective (1983-2007) simulations with the global ocean—sea ice model NEMO-LIM. The simulations differ
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To assess the differences in model skill over the period of investigation, we develop a set of metrics for both hemispheres, comparing the main sea ice

variables (concentration, thickness and drift) to available observations AND focusing on both mean state and seasonal to interannual variability. Based

upon these metrics, we discuss the physical processes potentially responsible for the differences in model skill. In particular, we suggest that (i) a

detailed representation of the ice thickness distribution increases the seasonal to interannual variability of ice extent, with spectacular improvement for

the simulation of the recent observed summer Arctic sea ice retreats, (ii) the elastic-viscous-plastic rheology enhances the response of ice to wind

stress, compared to the classical viscous-plastic approach, (iii) the grid formulation and the air-sea ice drag coefficient affect the simulated ice export

through Fram Strait and the ice accumulation along the Canadian Archipelago, and (iv) both models show less skill in the Southern Ocean, probably due

to the low quality of the reanalyses in this region and to the absence of important small-scale oceanic processes at the models' resolution (~ 1°). These

findings imply that model error is a non-negligible source of uncertainty in sea ice simulations AND that efforts to develop sea ice models should be

continued. The performance metrics developed in this work also open new avenues for a more systematic assessment of sea ice in climate models.
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 In the Arctic Ocean, we find that more advanced physics has an important impact on the sea ice cover, notably on the simulation of summer Arctic trends. By 

contrast, we find the influence of physics to be insignificant in the Southern Ocean, where the two model versions also have less skill than in the Arctic Ocean. 

We attribute these differences to the prevailing role of ocean processes in the Southern Ocean, and to the lower quality of atmospheric reanalyses than over the 

Arctic Ocean.
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ice model NEMO-LIM. The simulations differ only by the sea ice model used;
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Arctic trends. By contrast, we find the influence of physics to be insignificant
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