
The	domain	of	solu/on	of	this	equa/on	is	L=2500	km	wide	and	is	periodic.	Let	us	
divide	this	domain	into	grid	cells	of	equal	size,	Δx=25 km.	The	index	of	the	
corresponding	gridpoints,	j,	runs	from	0	to	j=100.	The	concentra/on,	C,	at	t=0	is	
prescribed	as	follows.	

and

Let

Solve	 for	an	idealized	situa1on	
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Exercise	2:	“Molenkamp	test”*	

� 

∂C
∂t

+ u0
∂C
∂x

= 0

� 

C = C0 if 1125 km ≤ x ≤1375 km

� 

C = 0 if x < 1125 km and x > 1375 km

� 

u0 = 10 m/s 



Perform	this	simula/on	using	three	different	numerical	schemes.		
You	will	discover	that	some	schemes	exhibit	numerical	diffusion	and	others	
exhibit	numerical	dispersion,	or	both.	This	exercise	is	called	the	“Molenkamp-
test”	(Molenkamp,	1968).	A	copy	of	the	Molenkamp’s	paper	is	provided.	

(1)  Euler	forward	in	/me	and	upwind	in	space	
(2)  “Lax-Wendroff”	scheme	(lecture	3)	
(3)	 	The	spectral	method	(lecture	3)	

The	Lax-Wendroff	and	spectral	methods	are	explained	in	lecture	3.	
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If	“first-order	upwind”:	

Exercise	2:	“Molenkamp	test”	

Deadline	exercises	2:	Thursday	7	October	2021	
� 

C j
n+1 −C j

n

Δt
+ u0

C j
n −C j−1

n

Δx
= 0


