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Fig. 1 (a) Schematic diagram of the water flume used in this study. (b) Schematic diagrams how

bidirectional flows were generated in the experiments. These diagrams were written from the top of the

channel.
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Table 1 Experimental conditions.

Run tf ts o 0 n Type of the topography
No. [min.] [min.] [degrees]
1 2 2 1.00 15 20 Barchan-type
2 2 2 1.00 30 20 Barchan-type
3 2 2 1.00 45 20 Dome-type
4 2 2 1.00 60 20 Dome-type
5 2 2 1.00 75 20 Transitional dome-type
6 2 2 1.00 90 20 Transitional seif-type (splitting)
7 2 2 1.00 105 20 Seif-type
8 2 2 1.00 120 20 Seif-type
9 2 2 1.00 135 20 Seif-type
10 2 2 1.00 150 20 Seif-type
11 2 2 1.00 165 20 Reversing-type
12 2 2 1.00 180 20 Reversing-type
13 25 15 0.60 135 20 Seif-type
14 25 1.5 0.60 180 20 Reversing-type
15 3 1 0.33 60 20 Dome-type
16 3 1 0.33 90 20 Transitional dome-type
17 3 1 0.33 120 20 Seif-type
18 3 1 0.33 150 20 Reversing-type
19 35 0.5 0.14 75 20 Transitional dome-type
20 35 0.5 0.14 135 20 Seif-type
21 35 0.5 0.14 180 23 Splitting-type
22 55 0.5 0.09 90 20 Transitional seif-type with a sinuous
crest
23 5.5 0.5 0.09 150 20 Reversing-type
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Table 2 The locations and RDP/DP values at

the observation points in Western Sahara and

Mauritania.
Place Latitude Longitude  RDP/DP
Port-Etienne 20°56'N 17° 1'wW 0.90
Akjoujt 19°43'N 14°23'W 0.68
Atar 20°30'N 13°2'W 0.64
Fort-Gouraud ~ 22°39'N 12°44'W 0.67
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Table 3 Details of the dune fields.

Field Latitude Longitude Type of the

No. topography
1 21°23'N 16°58' W Barchan-type
2 21°21'N  16°47'W Transitional

seif-type with a

3 21°18'N  16°36'W sinuous crest
4 21°20'N  16°4'W Dome-type
5 21°20'N  15°43'W or
6 21°21'N  15°31'W Transitional
7 21°25'N  14°57'W dome-type
8 20°45'N 14°1'W Barchan-type
9 20°47'N  13°12'W Barchan-type
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Fig. 3 Locality map of dune fields in the study area. 4 rose diagrams indicate annual flow
regime and RDP/DP (modified from Breed et al., 1979). Symbols numbered from 1 to 9
show the location of the dune field (See Table 3).

— 659 —



(a)

Al A

250 m 10 cm

Field 2 Field 3

AI

100 m 10 cm

(UM Field 5

Field 7

o

100 m

250 m 10 cm

Fig. 4: Comparison of the shape of isolated sand topographies between field and flume experiments.

The left-hand (and middle) images show the sketch of isolated dunes from satellite images. The

dotted line indicates the crest line. The right-hand images are the photographs showing the same

type topographies as the left-hand images. White rose diagrams indicate the bimodal wind

conditions estimated by the topography. (a) Barchan-type topography in field 1. (b) Transitional

seif-type topographies (with a sinuous crest) in field 2 and field 3. (c) Dome-type topography in field

4. (d) Typical and transitional dome-type topographies in field 5 and field 6.. (e) Dome-type

topography in field 7. (f) Barchan-type topographies in field 8 and field 9.
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Synopsis

Based on a series of flume experiments, a new method for estimating bimodal annual wind conditions
was developed. The method using a phase diagram of isolated sand dunes can indicate the angular variation 6
and intensity ratio o of the bidirectional flows. The shape of resultant topography after repetition of the
bidirectional flows primary depends on the angular variation, because the deformation processes of the crest
line after the change of flow directions depend on the angular variations. In the cases of 75°= 6 =90° and
6 = 180°, specific topographies, which are affected by the intensity ratio o, are formed. In order to confirm
this method, we attempt to apply this method to some dune field in Western Sahara and Mauritania, the wind

condition of which is known.
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