
THE ECUADOR-COLOMBIA BORDER AS A CASE OF STUDY

Peter Benner     Hermann Mena    Rene SchneiderBe
nn

er
, M

en
a,

 S
ch

ne
id

er
   

   
   

   
   

  N
um

er
ic

al
 S

im
ul

at
io

n 
of

 A
er

ia
l S

pr
ay

 D
rif

t: 
th

e 
Ec

ua
do

r-
C

ol
om

bi
an

 b
or

de
r a

s 
a 

ca
se

 o
f s

tu
dy



Shaker  Verlag
Düren  2023

Peter Benner,
Hermann Mena,
René Schneider

Numerical Simulation of Aerial Spray Drift:
the Ecuador-Colombian border as a case of study



Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche
Nationalbibliografie; detailed bibliographic data are available in the Internet at
http://dnb.d-nb.de.

Copyright  Shaker  Verlag  2023
All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted, in any form or by any means, electronic,
mechanical, photocopying, recording or otherwise, without the prior permission
of the publishers.

Printed in Germany.

ISBN 978-3-8440-9081-9

Shaker  Verlag  GmbH  •  Am Langen Graben 15a  •  52353  Düren
Phone:  0049/2421/99011-0   •   Telefax:  0049/2421/99011-9
Internet: www.shaker.de   •   e-mail: info@shaker.de



Peter Benner
Max Planck Institute for Dynamics of Complex Technical Systems
Sandtorstr. 1
D-39106 Magdeburg
Germany
benner@mpi-magdeburg.mpg.de

and

Mathematics in Industry and Technology
Fakultät für Mathematik
TU Chemnitz
D-09107 Chemnitz
Germany
benner@mathematik.tu-chemnitz.de

Hermann Mena
Technische Universität Berlin
Institute für Mathematik
Straße des 17. Juni 136
D-10623 Berlin
Germany
mena@math.tu-berlin.de
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Notation

R: set of real numbers
R

2: bi-dimensional plane
R

2 = R× R

R
3: tri-dimensional plane

R
3 = R× R× R

bT : transposted of the vector b
A\B: differece of the set A and B

∀: for all the elements
∃: there exist at least one element
Ω: domain of the model
Γ: boundary of the domain

cov(.) : covariance
|| · ||: norm
〈·, ·〉: scalar product

dom(A): domain of A
exp(·) exponential function

∂
∂x : partial derivative with respect to x
d
dx : derivative with respect to x
∇: nabla operator

∇f = ( ∂f
∂x1

, . . . , ∂f
∂xn

)

Δ: laplace operator

Δf = ∇.(∇f) =
∑n

i=1
∂2f
∂x2

i∇2: Δ

1


