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Introduction: Wind-erosional landscapes on plan-

etary surfaces are often dominated by yardangs, which 
are created by the stripping of surface materials by 
winds. They are long, narrow, parallel ridges having 
steep slopes, streamlined shapes and blunt upwind 
margins [1,2]. There are many similarities in their 
basic morphology to linear dunes, which are also long, 
narrow and generally parallel [3]. Yet, there is some-
thing about their shape that makes it known they are 
yardangs and not dunes. We seek to describe general 
differences between yardangs and dunes in terms of 
basic morphology, and then to quantify these differ-
ences through analyses of length, width, spacing, dis-
continuousness of form and sinuosity, the latter two 
factors being perhaps most discriminating. In addition, 
analysis of radar response can help reveal material 
differences. 

If we can define the similarities and differences be-
tween dunes and yardangs on Earth, then we can apply 
these factors to possible yardangs on other planets 
[4,5]. This will be especially useful where resolutions 
are poor, such as on Titan [6] and Venus [7]. The study 
of and discrimination between dunes and yardangs can 
reveal wind direction and strength, the presence and 
condition of sediments, the nature and erodability of 
the substrate and regional climate [1].  

Yardangs of China and Iran and Dunes of 
Egypt: Yardangs are found in many deserts on Earth.  
Yardangs in Dunhuang, western China, at 40°30’ N, 
93°06’ E (Fig. 1) have an average length in this portion 
of the field of ~2.5 km. They are generally straight, are 
highly discontinuous, and have large variability in 
width. They range in width from ~30-165 m, with an 
average of ~60 m, for a roughly average length:width 
relationship of 40:1, slightly higher than determined 
for other yardang fields on Earth [8,9].  

The Lut Desert of Iran is home to one of the largest 
yardang fields on Earth, at 30°24’ N, 58°22’ E. 
Yardang spacing is very dense and interyardang width 
small. The yardangs are discontinuous and the forms 
feather into each other in a mosaic pattern (Fig. 2). 
Yardangs here can reach 120 km, and while width and 
spacing are difficult to measure (this is underway), a 
very rough average width in the center of ~600 m 
yields a rough length:width of 200:1. 

Linear dunes in the Egyptian Great Sand Sea, by 
comparison, are also long, narrow and straight. These 
dunes rest on a sand-free substrate, near an oasis in this 
location at 26°02’ N, 26°48’ E. They are generally 

wider and with a greater spacing (mean spacing here is 
3.5 km) than the yardangs of China and Iran, and they 
are overall more continuous. The crestline of the dunes 
is apparent, while no such crestline is apparent in 
yardangs, and their tops are typically flat [6].  

 
Fig. 1. A portion of Dunhuang Yardang Park, China.  

 
Fig. 2. Yardangs of the Lut desert, Iran. ASTER im-
age. 

 
Fig. 3. Linear dunes of Egypt, Landsat ETM+. 
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Dunes and Yardangs of Titan: Titan has exten-
sive linear dune fields that are similar in size, shape, 
and radar response to large, linear sand dunes on Earth, 
such as those seen in Fig. 3 of Egypt (Fig. 4) [10,6]. 
Two other locations at Titan’s northern midlatitudes 
have landforms resembling yardangs (Fig. 5).  

 
Fig. 4. SAR image of a field of short linear dunes on 
Titan, T23, 9.7° N, 357.5° W, similar scale to Fig. 5.  

 
Fig. 5. Possible yardangs on Titan at 41°N, 210°W, 
from Cassini SAR swath T64, 12/09. 

Dunes in Fig. 4 have an average length of 32 km, 
width of 940 m and spacing of 2.9 km, for a 
length:width of 34:1. The features of Fig. 5 appear to 
be more straight and closely spaced than the dunes, 
and they have an average length of 28 km. They have a 
mean width of 660 m  (SD=230 m) resulting in a 
length:width of 40:1. Similar landforms seen just 10° 
to the E in T83 have a mean length of 20 km and a 

mean width of 740 m (SD=280 m), yielding a 
length:width of 27:1.  

One significant difference between dunes and pos-
sible yardangs on Titan is their SAR brightness. A 
small sample of each region reveals dunes are darker to 
SAR (Fig. 6), similar to [8]. This is also true for 
yardangs on Earth [8], and reveals a fundamental dif-
ference in material roughness at 2.17cm wavelengths. 

 
Discussion: Yardangs and linear dunes on Earth 

and Titan have broad similarities, but some key differ-
ences. Dunes in our study areas are generally wider 
than yardangs, though length:width does not seem to 
discriminate. Straightness and discontinuousness, cur-
rently not quantified, may be key discriminators. SAR 
brightnesses may be the most significant factors in 
determining differences between the two landforms. 
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