
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Computational models of human response to urban heat
From physiology to behaviour
Melnikov, V.

Publication date
2021

Link to publication

Citation for published version (APA):
Melnikov, V. (2021). Computational models of human response to urban heat: From
physiology to behaviour. [Thesis, externally prepared, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/computational-models-of-human-response-to-urban-heat(d2ad9663-b9a4-4903-b1ea-ace8819394a8).html


149

Publications

1. Melnikov, V., Krzhizhanovskaya, V. V., & Sloot, P. M. A. (2017). Models
of pedestrian adaptive behaviour in hot outdoor public spaces. Procedia
Computer Science, 108, 185-194.

PMAS conceived the idea for this study. VM conducted the literature
review, formulated the models, performed the simulations and wrote
a draft of the paper. VVK and PMAS validated the methodology and
results and edited the paper.

2. Melnikov, V., Krzhizhanovskaya, V. V., Lees, M. H., & Sloot, P. M. A.
(2018). System dynamics of human body thermal regulation in outdoor
environments. Building and Environment, 143, 760-769.

VM performed the literature study, formulated the model, performed
calibration of the model parameters, validation of the model and sensi-
tivity analysis, wrote a draft of the paper. VVK and MHL conceptualised
the study, validated the model and the results of computational exper-
iments, edited the paper. PMAS conceived the idea for this study, val-
idated the system dynamics model and sensitivity analysis and edited
the paper.

3. Melnikov, V. R., Krzhizhanovskaya, V. V., Lees, M. H., & Sloot, P. M. A.
(2020). The impact of pace of life on pedestrian heat stress: A computa-
tional modelling approach. Environmental research, 109397.

VM designed and performed empirical and computational experiments,
conducted their analysis and wrote a draft of the paper. VVK concep-
tualised the computational study and validated it, MHL validated com-
putational study, conceptualised empirical study and validated its anal-
ysis. PMAS initiated the research and validated the methodology and
results. All authors participated in drafting and editing the paper.



150 Chapter 7. Summary and conclusions

4. Melnikov, V. R., Chritopoulos G. I., Krzhizhanovskaya, V. V., Lees, M.
H., & Sloot, P. M. A. (2021). Empirical evidence of pedestrian sun avoid-
ance behaviour reveals perceived cost of walking under the heat stress.
In preparation for Nature Human Behaviour.

VM designed and conducted the experiment, created the computational
models, performed the analysis of the data and drafted the paper. GIC
conceptualised the experiment, validated the experimental design and
procedures, data analysis. VVK and MHL validated the experimental
design and procedures, computational models and their results. PMAS
conceptualised the study, validated the methodology and results. All
authors participated in drafting and editing the paper.

5. Presbitero A., Melnikov V. R. & Sloot P. M. A. (2021). Heat stress and the
human innate immune system: balancing inflammation with physical
activities. In preparation for BMC Environmental Health.

AP extended and performed simulations of the computational model of
HIIS. VM provided thermoregulatory model and simulated the scenar-
ios of heat exposure. AP and VM contributed equally in conceptualis-
ing the study, obtaining and validating the results, writing a draft of the
paper. VVK conceptualised the methodology and validated the results
of computational study. PMAS concieved the idea for this research, con-
ceptualised the methodology and validated the results. VVK and PMAS
edited the paper.

I thank my supervisors and peers from the computational science labora-
tory of the UvA and the Complexity Institute in Singapore, for giving me an
opportunity to collaborate, diversify my interests, contribute my skills and
knowledge. These collaborations have resulted in several papers not pre-
sented in this thesis:

1. Aspembitova, A., Feng, L., Melnikov, V. & Chew, L. Y. (2019). Fitness
preferential attachment as a driving mechanism in bitcoin transaction
network. PloS one, 14(8), e0219346.

2. Sheraton, M. V., Melnikov, V. R. & Sloot, P. M. A. (2019). Prediction and
quantification of bacterial biofilm detachment using Glazier–Graner–Hogeweg



Chapter 7. Summary and conclusions 151

method based model simulations. Journal of theoretical biology, 482,
109994.

3. Sheraton, M. V., Chiew, G.Y.G., Melnikov, V., Tan, E.Y., Luo, K., Verma
N. & Sloot, P.M.A. (2020). Emergence of Spatio-Temporal Variations
in Chemotherapeutic Drug Efficacy: In-Vitro and In-Silico 3D Tumour
Spheroid. BMC Cancer, 20(1).





153

Bibliography

[1] Alene Gelbard, Carl Haub, and Mary Mederios Kent. World population
beyond six billion. Vol. 54. 1. Citeseer, 1999.

[2] United Nations. Growth of the World’s Urban and Rural Population, 1920-
2000. 1969.

[3] United Nations. “World urbanization prospects”. In: World urbaniza-
tion prospects: Highlights 28 (2014).

[4] Bureau of Transportation Statistics. World Motor Vehicle Production. URL:
https://www.bts.gov/bts/archive/publications/national_

transportation_statistics/table_01_23.

[5] Harvey M Choldin. “Urban density and pathology”. In: Annual Review
of Sociology 4.1 (1978), pp. 91–113.

[6] Aaron J Cohen et al. “Urban air pollution”. In: Comparative quantifi-
cation of health risks: global and regional burden of disease attributable to
selected major risk factors 2 (2004), pp. 1353–1433.

[7] Branko Jakovljevic, Katarina Paunovic, and Goran Belojevic. “Road-
traffic noise and factors influencing noise annoyance in an urban pop-
ulation”. In: Environment international 35.3 (2009), pp. 552–556.

[8] Hendrik Wouters et al. “Heat stress increase under climate change
twice as large in cities as in rural areas: A study for a densely pop-
ulated midlatitude maritime region”. In: Geophysical Research Letters
44.17 (2017), pp. 8997–9007.
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Afterword

“Only in small Russian towns is the pedestrian still loved and respected. There he
still owns the streets; he strolls along in the road without a care...”

Ilya Ilf and Yevgeny Petrov,
The Little Golden Calf, 1931

Extremely hot days are now common in the summer even in Nordic Saint
Petersburg. And during such days it is a special kind of pleasure and privilege
to find yourself carelessly strolling on the streets of one of its many satellite
towns – heritage of its imperial past. The observation on small Russian cities,
made 90 years back, holds true to a large extent even nowadays.

The studies of this thesis provide a comprehensive understanding of the
phenomenon of human response to outdoor thermal environments. The de-
veloped models serve as tools for urban scientists and planners to study this
response in different scenarios. These tools will help to propose solutions for
thermally comfortable urban environments, so that pedestrians regain their
ownership of the streets in large cities worldwide.
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