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Relationship between the exclusive_invasion of alien vegetation, mesquite and
heterogeneity of sub-surface zone in arid environment
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Field survey in Sudan and analysis in Japan have been performed since 2011. In
Sudan, observation wells were constructed at several mesquite bushes. Corresponding to solar radiation,
water uptake by mesquite was observed. Decline of groundwater table due to the midday depression was
indicated around the noon time. The root length was 10 times of the height of shrub. A numerical
simulation model for groundwater uptake was developed. Experiments on germination were conducted at Arid
Land Research Center and rapid root extension was observed (2 cm/day). Analysis of mesquite spread
covering area bﬁ remote sensing indicated that high density of mesquite depends on specific soil moisture
range region. The mesquite spread can be simulated by a biological spreading simulation model. Existence
of groundwater is apparently significant for intrusion and spread of mesquite.
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A mesquite stand at Al Kadaru, Khartoum.

Surrounding soil is completed dry.
Mesquites can survive by water uptake
from deep aquifer.

2-3m
23m

10

(midday depression)




PAR (it mol m? sec)
N8 5

8 8

T(O)

2000

1000

o
PAR (Lmol m? s)
8 8 B8
T(O)

h I
|

. |

T T T T T T T 1

&4 &5 86 87 88 8 810 811

Groundwater level fluctuation at Al Kadaru,
Khartoum

While the height of mesquite shrub is 2-3 m,
root reaches groundwater table at 23 m depth.
During daytime water level declined due to solar
radiation. Around the midday, groundwater
level recovered due to the midday depression.
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Numerical simulation of groundwater table
fluctuation by theArtificial Neural Network.

The mode follows up observed results. Temporal
recoveries by the midday depresson are also well
reconstructed.
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Observation well drilling on this project
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Hotizontal scale: 1cm=500m

Geological cross section of Al Rawakeeb (result of

geophysical survey)

B: Well boring in this project, R: Reuse of previous

well.
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Root extension of
mesquite.

45 days after the
germination, the root
extended to 1 m depth.
Mesquite extends roots
rapidly (2 cm/day).
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