The VISTA model:
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The VISTA model
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Grid-based approach
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Simple rules

Range of competition

Adapted from: Borgogno et al. (2009), Rev. Geophys.
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Google Earth, 2017







Low windspeed

High windspeed

Okin (2008), JGR









Realistic dunes?
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Simulation period: 25 years
Rainfall regime: 80 mm yr-! (harsh)



Realistic dunes?




Realistic dunes?
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Desert walls:
Khorezm fortresses, Kyzylkum




Desert walls Initial setup
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Desert walls
r<

250 days



Desert walls

Dune ‘overspill’




Desert walls

1 m-high shelter belt
(20% porosity)
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Desert walls
r<

250 days



Desert walls Shelter belt halts dune
encroachment




Desert roads




Desert roads

250 days later...



Desert roads
near Taldykorgan (Kazakhstan)

Tree shelter belt

Google Earth, 2017




Desert roads

Shelter belt



Desert roads

250 days later...



VISTA: versatile tool to predict land use change

Feedbacks important
<

Can be applied to drylands along OBOR route

Impact of rail, roads, buildings

Model available free:

ithub.com/jeromemayaud/ViSTA

© Unusual-Traveller
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Neighbourhood interactions
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Plant growth
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Wind recovery

1.2

o o
()] (o]

Normalised mean wind velocity
o
~

0.2

1

e GrCup1
—GrCup2
— GrSonic1
e TrSONIC1

1 1

8 10 12
Downwind x/h

14

16 18

20

1.2+

0 1 1 l 1 1

s ShCup1
e ShCUP2
- ShCup3
e ShCup4

—— ShSonic1

1 1

2 4 6 8 10 12 14
Downwind x/h

16 18

20



(a)

Lateral distance (m)

10

n
o

30

40

Transect A

[ Transect B s

! Transect A

N

! Transect B

Transect C
S _ W
L NEE- - e ----------; £
£
; 10‘ Transect D
Fre - ----1 §
> 0
©
£ 10 1 I 1
Transect E I, = Transect E
.i.l- i W l 1
| Transect F _. ] 10 T T T Transect F
2 4 6 20 30 40
> T e Reécovery donwind of last plant (all transects)
Wind velocity (m s™)
- f 1 1 ] 1

10 20 30

Downwind distance (m)

Downwind distance (m)



(a)
< % >
<
A
It
Ip
7/
v 7
7| polled
7
7’
Q,b@, 1
N
N
7/
rd
m—=-

’Wind angle (0)

*
Y1
y'f;/ *
b»-f"lﬂ y1
“ p Polled cell
P * *
7 Xy X4 X1 /
* )
Yo /' P
By W
1
Ay
/

Yo

Y1



Star dunes

Transverse dunes

Barchan dunes
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Climate and land use change

Twee Rivieren




Climate change
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Climate change
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