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Intro



Scientific Methodologies in the Computational Age
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Uncertainty

Just as yesterday’s uncommon knowledge becomes today’s
common knowledge, so yesterday’s unrecognized ignorance
becomes today’s specified ignorance.

— Robert K. Merton [4]
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Context

Figure 1: Additional carbon as calculated from a counterfactual analysis of a
tropical moist forest avoided deforestation project
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Uncertainty in Data



Tropical Moist Forests

Figure 2: European Commission JRC Tropical Moist Forest Dataset from 2021
(left) and 2022 (right) for the year 2008 in Indonesia [6]1. Legend:
n undisturbed, n degraded, n deforested, n regrowth, n water, n other

1Source code: https://github.com/quantifyearth/jrc-diff
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Indonesia in Numbers

Table 1: Changes in Land Use Class (LUC) as a percentage of the total area of
Indonesia (1.9 million km2)

LUC 2021 2022

Undisturbed 58.39 57.80
Degraded 14.47 12.47
Deforested 7.25 10.30
Regrowth 0.37 0.55
Water 2.30 2.30
Other 17.22 16.58

Deforested misclassification is approximately the size of Togo!
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JRC TMF Changelog

• Delineation of new tree plantation mainly in Central,
West Africa, Indonesia and Malaysia.

• Improvements and corrections of errors in the Annual
Change collection in the sequence of values for
deforestation of old regrowth forest.

• Etc.

European Commission Joint Research Committee [2].

7



Uncertainty in Code &
Dependencies



System Dependencies I
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System Dependencies II

Figure 3: A case where the default algorithm for a CLI command was
corrected between two minor versions of GDAL [1].
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Hardware I

Figure 4: Numpy floating point number inconsistencies arising from
optimisations in the SVML library2.

2Details: https://github.com/numpy/numpy/issues/25269
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Hardware II

Figure 5: Whilst subepsilon values on their own may be insignificant, they
can accumulate across many computations to become significant.
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Uncertainty in Ecology



Communicating Methodologies I
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Communicating Methodologies II
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Communicating Methodologies III
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Communicating Methodologies IV
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Reflections



Code and Science

...no-one with the same casual attitude to experimental
instrumentation as many researchers have to code would be
allowed anywhere near a lab.

— Baxter et al. [3]
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Interdisciplinary vs. Working Relationship

Researcher-Developer wants to be judged on their scientific
output, is a researcher at heart, however develops a lot of
code due to the nature of their research...

Research Software Engineer comes from a research back-
ground but is also a skilled software developer... They want
to be recognised for producing tools which others rely on for
research.

— Baxter et al. [3]

17



Specification vs. Credentials

Figure 6: Six myths from Mary Shaw on software, developers and
programming languages [5].
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Thank you

• Prof. Anil Madhavapeddy and Prof. Srinivasan Keshav
• Colleagues in Plant Sciences and Zoology especially Dr. Tom
Swinfield

• Colleagues in Computer Science especially Michael Dales, Derek
Sorensen, Ryan Gibb, and Madeline Lisaius

19



References i

GDAL.
https://gdal.org/.
List of updates integrated in the TMF 2022 products.
https://forobs.jrc.ec.europa.eu/TMF/data#update,
2023.
R. Baxter, N. Chue Hong, D. Gorissen, J. Hetherington, and
I. Todorov.
The research software engineer.
Sept. 2012.
Digital Research 2012 ; Conference date: 10-09-2012 Through 12-09-2012.

20

https://gdal.org/
https://forobs.jrc.ec.europa.eu/TMF/data#update


References ii

R. K. Merton.
Three fragments from a sociologist’s notebooks: Establishing
the phenomenon, specified ignorance, and strategic research
materials.
Annual Review of Sociology, 13(1):1–29, 1987.

M. Shaw.
Myths and mythconceptions: what does it mean to be a
programming language, anyhow?
Proc. ACM Program. Lang., 4(HOPL), apr 2022.

C. Vancutsem, F. Achard, J.-F. Pekel, G. Vieilledent, S. Carboni,
D. Simonetti, J. Gallego, L. E. O. C. Aragão, and R. Nasi.
Long-term (1990–2019) monitoring of forest cover changes in
the humid tropics.
Science Advances, 7(10):eabe1603, 2021.

21


	Introduction
	Uncertainty in Data
	Uncertainty in Code & Dependencies
	Uncertainty in Ecology
	Reflections

