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A comprehensive grain-size 
database of surface sediments from 
the Taklamakan Desert
Huiliang Li1,2,3, Xin Gao   2,3 ✉, Yongcheng Zhao2,3, Jie Zhou2,3, Zihao Hu2,3, Zhuo Chen2,3, 
Zuowei Yang2,3 & Shengyu Li2,3

This study compiles the most comprehensive open-access surface sediment grain-size database (n = 596 
samples) spanning the entire Taklamakan Desert, obtained through systematic field sampling and 
laser diffraction analysis. It provides essential data for understanding the desert formation, evolution, 
sand sources, and the restoration of aeolian environments. By analyzing key sediment parameters 
(mean grain size, sorting, skewness, kurtosis) and particle compositions, the dataset reveals sediment 
transport dynamics and depositional processes critical for understanding desert formation, sand 
provenance, and aeolian environmental reconstruction. The quantitative characterization of sediment 
texture and sorting mechanisms provides foundational data for investigating regional dust emissions, 
wind erosion patterns, and sediment transport capacities. While the primary focus is on the Taklamakan 
Desert, the methodology and dataset apply to other arid regions, making it a valuable resource for 
comparative desert studies. It is an indispensable tool for researchers investigating desert landscapes 
and addressing environmental challenges related to desertification and aeolian processes.

Background & Summary
Over one-third of the global landmass is characterized by arid and semi-arid zones, which are impor-
tant components of Earth’s surface system and affect the global climate, environment, and human survival1. 
Environmentally sensitive and fragile deserts and sandy lands, which are common types of aeolian sand deposits 
in arid and semi-arid regions, are natural laboratories for examining the interactions between the various layers 
of Earth’s surface and human–Earth relationships2–4. Sediment is the material basis for forming and developing 
aeolian geomorphology: an issue that must be elaborated upon in geomorphological research5. The grain size of 
surface sediments can reflect the transportation and sorting of sand sources by eolian processes6, compositional 
attributes of sediments7, vegetation cover status8, and proximity to the sand source. Accordingly, we can further 
analyze the causes and processes of forming different geomorphologies. Therefore, the use of particle size to 
extract environmental information on sediments has become a hotspot in sedimentology7,9–11.

Grain size is mainly determined by the transport medium, modes of sediment transport, and depositional 
environment12–14. Grain size parameters (mean grain size, sorting, skewness, and kurtosis) characterize the size 
of sediment particles. These indicators can measure the energy of the sediment transport medium and trans-
port mode15. Traditional grain size parameters, while widely used in sediment classification and dynamic pro-
cess interpretation, are insufficiently sensitive to complex hydrodynamic superposition or multi-source mixed 
sedimentation. Additionally, the computational discrepancies between different methods can complicate data 
integration. In recent years, the application of modern grain size parameters has significantly improved the 
interpretative accuracy of sedimentary dynamics. For instance, the sand-silt-clay percentages can be visually 
differentiated in fluvial, aeolian, and tidal sedimentary environments through a ternary diagram16,17. By identi-
fying the peak of the grain size distribution, the modal value reflects the differences in transport mechanisms. 
Grain size end-member modeling (EMMA) is used to analyze provenance and sedimentary dynamics18,19. 
Furthermore, the U-ratio, by quantifying sorting, distinguishes sedimentary dynamic conditions. The fractal 
dimension has unique advantages, including comprehensiveness and sensitivity, in reflecting the structural 
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characteristics of clastic particle size composition20. Previous studies have used grain size analysis methods for 
the Taklamakan Desert7,21, Badain Jaran Desert22, Kumtagh Sand Sea23, Namib Desert24, Kalahari Desert25,26, and 
other sand seas worldwide. Significant progress has occurred, focusing on sand composition, source tracing, and 
identifying depositional environments in these areas. Lancaster24 showed that sediments in the Namib Desert 
are composed of well-sorted fine sands and moderately sorted medium sands. Zhang et al.27 examined the grain 
size of dunes in the Tengger Desert, finding that aeolian sands are mainly composed of very fine sand and fine 
sand: the finer the grain size, the better the sorting. Tsoar28 investigated sediments from the Sinai Desert, finding 
that the Seif Dunes mainly consist of fine sand with a single peak pattern. The interdune sands of the Kumtag 
Desert are bimodal in distribution, and interdune sediments are dominated by fine sand, followed by coarse 
sand, very fine sand, and medium sand23. Additionally, Gao et al.29 used a cellular automaton model to analyze 
the vertical sorting of particle mixtures under steady unidirectional flow conditions, suggesting that the armor 
layer should be present in most arid deserts, which may control dune morphodynamics. Van IJzendoorn et al.30 
applied a numerical aeolian sediment-transport model. They observed that the vertical variability in the grain 
size had a limited effect on the total transport rate. In contrast, horizontal grain size variability affected the total 
transport rate and grain size composition of the downwind bed.

Many studies have been conducted on the grain sizes of sediments in the Taklamakan Desert15,21,31–35. For 
example, Chen et al.34 showed that the 2–16 µm fractions of the are mainly derived from bedrock. The 32–63 
and >63 µm fractions are dominated by regionally sourced material mainly from neighboring mountains (e.g., 
the Pamir Plateau, Kunlun Mountains, Kuruktag Mountains, Altun Mountains, and Tianshan Mountains). The 
riverine system is an important additional transport mechanism. Jiang and Yang21 analyzed the variation in 
the average grain size, sorting, and dust fraction content (<63 μm) of sediments along the Tarim Desert Road 
(from Luntai to Minfeng). The results showed that the average particle size was 89–281 μm, the sorting ranged 
from 1.29 (well sorted) to 2.33 (poorly sorted), and the dust content ranged from 0.44 to 21.7%. Aishan et al.15 
analyzed the grain-size distribution and threshold friction velocities of surface sediments in the landscape of 
the eastern Tarim Basin. The results reveal significant heterogeneity, with transversal dunes exhibiting the coars-
est sediments, while vegetated patches within the Tarim River’s alluvial plain are characterized by the finest 
sediments.

Although there have been many grain-size analyses of sediments in the Taklamakan Desert, most have been 
limited to certain areas of the desert or certain dune types. Few analyses have been conducted to systemat-
ically explore the grain size of sediments with different geomorphologies, regional differentiation patterns, 
depositional processes, and environments of the entire desert at the macroscopic scale. Therefore, surface sed-
iment samples were systematically collected from a range of modern geomorphic landscapes across the entire 
Taklamakan Desert, including different dune types, deflation areas, interdune, and other key geomorphic fea-
tures. These samples were selected to capture regional variations in sediment characteristics, depositional pro-
cesses, and environmental conditions at a macroscopic scale. Based on these samples, a complete sediment grain 
size database was constructed. This complete and open-access dataset will provide researchers with basic data 
for examining the formation and evolution of deserts, sources of sand materials, and the restoration and recon-
struction of aeolian environments.

Study Area
The Taklamakan Desert in the central Tarim Basin is the largest sand sea in the mid-latitudes of the Northern 
Hemisphere, with a width of approximately 500 km, a length of approximately 1,100 km, and an area of roughly 
280,000 square kilometers4,21,36. The underlying Quaternary landforms of the Taklamakan Desert are dominated 
by flooded alluvial fans of rivers under dry climatic conditions, dry deltas, and fluvial-lake-phase plains in cer-
tain areas36. Landforms in the Tarim Basin are distributed in a circular pattern, with mountainous landforms 
on the margins and large oases distributed across mountain-front areas, flood fans, alluvial fans, gravel deserts 
(Gobi), and sandy deserts from the basin margins to the central part of the basin, in that order37. The Tarim, 
Yarkant, Aksu, Hotan, Kriya, Niya, and Qarqan rivers develop within the desert, with main water sources of 
snowmelt and precipitation from the surrounding high mountains (Fig. 1). River runoff is seasonal, with infiltra-
tion and evaporation promoting sediment deposition along the river channels. During the dry season, low water 
levels desiccate the floodplains; river sediments are reprocessed and transported to the desert by the wind38. The 
mean annual temperature in the basin is 11 °C, annual rainfall ranges between 25 and 40 mm over most of the 
area, and the annual potential evapotranspiration capacity is between 2,100 and 3,400 mm37.

Over the Tarim Basin, airflow is dominated by a subtropical high-pressure system, whereas at low altitudes, it 
is controlled by cyclonic and anticyclonic systems39. Two types of winds mainly control the Taklamakan Desert: 
a northwesterly-westerly circulation from the middle and upper atmospheres and a northeasterly circulation 
from the lower atmosphere40. Northeast winds prevail in the eastern part of the basin near the surface due to the 
blocking effect of tall mountains, whereas west, northwest, and north winds dominate to the west40. Wind acts 
on loose sediments to form complex and diverse landforms. Sediments from different rivers vary significantly 
in sediment characteristics owing to the different stratigraphies of their basins36. The main types of sand dunes 
in the Taklamakan Desert are compound/complex crescent chains, compound dome dunes, and compound/
complex linear dunes. In addition to these three composite/complex types, single simple dunes are distributed 
throughout sand seas41.

Methods
Stage 1: data acquisition.  Sediment sampling sites were deployed along the transportation routes of the 
Taklamakan Desert. Samples were collected deep in the desert hinterland within roadless areas, covering almost 
all typical landscapes (Fig. 2). The samples were collected from 2022 to 2024. Figure 1 shows the distribution 
of the sampling points (596 samples). The samples mainly included 272 mobile dunes, 52 vegetated hummock 
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dunes, 105 interdune sites, 56 deflation areas sites, 32 fluvial-lacustrine sediments, 74 fixed or semi-fixed sandy 
land sites, and five mountain sediments (loess). The sampling design aimed to capture a comprehensive range of 
sedimentary environments, focusing on geomorphic features most pertinent to studies of sediment transport, 
desertification, and environmental change. To improve the representativeness of the samples, an area of approxi-
mately 20 × 20 cm with different geomorphologies was selected to collect sediment samples at depths of 0–10 cm 
from the surface layer. This depth represents the active zone most directly influenced by modern wind and other 
dynamic environmental processes. The weight of the samples was approximately 200–1,000 g. Modern deposits 
are recognized in the field through a combination of distinct geomorphic features, environmental context, and 
remote sensing imagery. Meanwhile, on-site photographs were taken at each location to record the landscape 
features surrounding the samples.

Stage 2: Classification of sediment samples.  The Taklamakan Desert is characterized by a complex 
and diverse range of geomorphic types, encompassing nearly all major landform categories. Therefore, the clas-
sification of sediment samples is based on the geomorphic context, sedimentary processes, and environmen-
tal conditions that govern their formation. The chosen categories reflect key distinctions in how the sediments 
are deposited and the factors that influence their grain size distribution. These include aeolian processes (wind 
action), fluvial and lacustrine processes (water action), and the role of vegetation in stabilizing sediments. This 

Fig. 1  Map of the study area in the Taklamakan Desert, including sample locations.

Fig. 2  Seven typical geomorphological landscapes of the Taklamakan Desert.
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classification aims to identify and describe the different sedimentary environments and the resulting grain size 
characteristics, allowing for a deeper understanding of the relationships between geomorphology and sediment 
deposition processes. The main formation process of different types of sediments is as follows:

	(1)	 Mobile dunes: These are formed by aeolian processes where wind transports and deposits sand grains, 
creating dynamic, shifting dunes in regions with strong wind activity.

	(2)	 Vegetated hummock dunes: These dunes are formed by the interaction of wind-driven sand deposition and 
vegetation, which helps stabilize the sand, leading to the formation of fixed or semi-fixed dune structures 
typically in areas with lower wind velocities.

	(3)	 Fixed or semi-fixed sandy land: These areas consist of stabilized or semi-stabilized sand, often due to the 
presence of vegetation or soil consolidation processes that reduce the mobility of the sand grains, making 
them less susceptible to wind erosion.

	(4)	 Interdune: Interdune areas are low-lying regions between dunes where sediment deposition occurs due 
to a combination of aeolian processes, lacustrine settling, alluvial fan deposits, and loess accumulation, 
resulting in heterogeneous grain size distributions.

	(5)	 Deflation areas: Where wind erosion (deflation) removes fine particles, leaving behind coarser materials. 
These areas are commonly found in arid and semi-arid environments where wind dominates sediment 
transport.

	(6)	 Fluvial-lacustrine sediments: These sediments are deposited by fluvial (river) or lacustrine (lake) processes, 
including those from dried riverbeds, dry lake basins, and floodplains. These environments often feature 
finer-grained deposits, but coarser materials can also be found in floodplains or deltas.

	(7)	 Mountain sediments (loess): Mountain sediments, particularly loess, are fine-grained materials deposited 
by wind in mountainous or hilly regions. These sediments are typically derived from distant sources and 
are characterized by their fine particle size and susceptibility to wind erosion.

Stage 3: grain size analysis.  The sediment grain size was tested using a Mastersizer 3000 laser particle sizer 
(0.01 to 3,500 μm). Before testing on the machine, gravel larger than 3,500 μm was sieved out to ensure that all 
particles were within the range of the instrument. The measurements were repeated three times for each sample 
with a measurement error of less than 2%. Finally, the average of three measurements was used as the particle 
size distribution data for that sample. Grain size classification was based on the Udden-Wentworth criterion42,43. 
Particle size parameters were calculated using the Fork-Ward diagrammatic formula44. The particle size parame-
ters of the samples were calculated using the GRADISTAT software45.

Data Records
The dataset, a comprehensive grain-size database of surface sediments from the Taklamakan Desert46, has been 
uploaded to the Figshare and is available at https://doi.org/10.6084/m9.figshare.28522457.v1. It consists of three 
Excel files: files 1, 2, and 3 describe the grain-size characteristics of sediments from the Taklamakan Desert, with 
the files 2 and 3 derived from calculations based on the data in file 1.

File 1: Grain Size Database of Sediments from the Taklamakan Desert
Specifically, File 1 contains the following data fields: (1) geomorphic type, including mobile dunes, vegetated 

hummock dunes, fixed or semi-fixed sandy land, interdune, deflation areas, fluvial-lacustrine sediments, and 
mountain sediments; (2) latitude and longitude; (3) sample ID; (4) natural frequency of sediments (The volu-
metric percentage content (%) for each interval within the 0 to 3500 μm range). This file provides fundamental 
data on the sediment composition across different landscapes, serving as the basis for the subsequent derivation 
of statistical grain size parameters and particle fractions in Files 2 and 3.

File 2: Grain Size Parameters Database of Sediments from the Taklamakan Desert
The parameters are calculated based on the data in File 1 and are expressed in two formats: micrometers (μm) 

and phi (φ) units. File 2 contains the following data fields: (1) geomorphic type; (2) grain size parameters, the 
mean grain size, sorting, skewness, and kurtosis were included; (3) sample ID. These indicators can measure the 
energy of the sediment transport medium and transport mode.

File 3: Particle Fraction Database of Sediments from the Taklamakan Desert
This file provides the content of each sediment sample in terms of its constituent particle fractions. These 

fractions are calculated based on the grain size components from File 1 and are expressed as volume percent-
ages. File 3 contains the following data fields: (1) geomorphic type; (2) particle fraction; (3) sample ID. This file 
summarizes the compositional characteristics of the sediments, offering insights into the relative abundance of 
different particle fractions across various geomorphic units of the Taklamakan Desert.

Probability density of Sediment grain size.  Figure 3 shows the grain-size distribution curves and mean 
grain sizes of different landscapes in the Taklamakan Desert. The mean grain size of the mobile dune had the 
largest value (164.2 μm), followed by vegetated hummock dunes (125.1 μm) and interdunes (105.3 μm), while the 
mean grain size of mountain and fluvial-lacustrine sediments reached the minimum, 58.2 and 66.6 μm, respec-
tively. The deflation areas had a mean grain size of 76.6 μm due to eliminating particles larger than 3,500 μm. The 
mean grain sizes of sediment samples in the Taklamakan Desert (596 samples). From the particle size distribution 
curve, most particle size distributions for dune sand showed a unimodal distribution; only individual samples 
showed a bimodal distribution. For other landforms, except for sediment samples from the Kunlun Mountains, 
such as the interdune, sand land, deflation areas, and fluvial-lacustrine sediments, the particle size distribution 
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was completely different from that of the dune sands. Many samples exhibited bimodal distributions, suggesting 
complex sediment sources.

Characteristics of sediment grain size parameters.  Figure 4a shows that the mean grain size of both 
the mobile dunes and vegetated hummock dunes in the Taklamakan Desert is primarily composed of fine sand 
and very fine sand. The mean grain size of the sand samples exhibits considerable variation, predominantly fine 
sand, very fine sand, and silty clay. For the interdune, except for a few samples where the mean grain size is char-
acterized by silty and clay, the majority consists of fine sand and very fine sand. The mean grain size of the defla-
tion areas and fluvial-lacustrine sediments is mainly composed of very fine sand and silty clay. Figure 4b shows 
the sorting coefficients of the sediments for each geomorphology. A smaller sorting coefficient value indicates 
better sorting. Mobile dunes and vegetated hummock dunes have the best sorting, mainly characterized by “well 
sorted” and “moderately sorted.” This indicates that the sediment particle size of the mobile dunes was relatively 
uniform. The sorting of other types was relatively poor, where many samples had a sorting coefficient >1, belong-
ing to the “poorly sorted” category. These results indicate that different depositional environments significantly 
control the sorting of sediments. Dune sands have optimal sorting due to the continuous effect of wind. Figure 4c 
shows the skewness of the sediments for each geomorphology type. A positive skew indicates a relatively higher 
amount of finer fractions, whereas a negative skew indicates a larger proportion of coarser fractions. As shown 
in Fig. 4c, most samples had a skewness >–0.1, which shows near-symmetrical or positive skewness, indicating 
that fine particles dominate their sediments. A few interdunes showed negative skewness (<–0.1), indicating that 
these samples had a larger proportion of coarse grains. Figure 4d shows the kurtosis of each geomorphological 
sediment sample, reflecting the particle size distribution concentration. The higher the kurtosis, the more concen-
trated the distribution of particles, as well as increased “sharp peak” characteristics. Platykurtic and mesokurtic 
dunes dominated the mobile dunes, whereas the peaks of other landforms were more dispersed and dominated by 
mesokurtic and leptokurtic dunes. Overall, Fig. 4 shows the differences in the control of sediment grain size based 
on the depositional environments of different geomorphologies. The mobile dunes exhibited the best sorting and 

Fig. 3  Grain size frequency distribution curves of different geomorphologies.
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kurtosis, with more homogeneous and concentrated particles. At the same time, interdune, deflation areas, and 
fluvial-lacustrine sediments had poorer sorting. The skewness and kurtosis indicate that their sediment particle 
distributions were more complex and diverse.

Particle fractions of different geomorphologies.  Regarding the grain size composition (Table 1), the 
dominant fractions of dune sands in the Taklamakan Desert were medium, fine, and very fine sands, accounting 
for 17.7, 47.2, and 30.6%, respectively. Vegetated hummock dunes were finer than the mobile dunes, and their 
dominant fractions were fine sand (40.1%), very fine sand (41.6%), and silt and clay (10.8%). The dominant frac-
tions of the other geomorphologies, such as the interdune, were fine sand, very fine sand, and silt-clay, accounting 
for 27.1, 41.8, and 22%, respectively.

Fig. 4  Grain size parameters of sediments in different geomorphologies. (a) Mean grain size. (b) Sorting. 
(c) Skewness. (d) Kurtosis.

Mobile dune Vegetated hummock dunes Sandy land Interdune Deflation areas Fluvial-lacustrine sediments Mountain sediments

Gravel 0.0% 0.0% 0.0% 0.2% 0.0% 0.1% 0.0%

Very coarse sand 0.0% 0.0% 0.0% 0.7% 0.4% 0.4% 0.0%

Coarse sand 1.7% 0.3% 0.8% 1.8% 2.2% 0.6% 0.7%

Medium sand 17.7% 7.3% 7.6% 6.3% 4.1% 2.6% 3.9%

Fine sand 47.2% 40.1% 24.2% 27.1% 16.6% 16.3% 14.7%

Very fine sand 30.6% 41.6% 38.7% 41.8% 38.1% 33.2% 27.1%

Silt and clay 2.9% 10.8% 28.6% 22.0% 38.6% 46.8% 53.6%

Table 1.  Sediment particle composition of different geomorphologies.
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Technical Validation
The sediment grain size dataset from the Taklamakan Desert has undergone rigorous validation procedures to 
ensure its accuracy, reliability, and representativeness. A series of technical steps were carefully implemented 
throughout the data collection, processing, and analysis stages to guarantee the high quality and reproducibility 
of the results.

Grain size measurement and instrumentation.  The sediment grain size was measured using 
high-precision laser diffraction particle size analyzers (Mastersizer 3000), which allows for accurate sedi-
ment analysis ranging from fine silt and clay to coarser gravel (0.01–3500 µm). To ensure reliable measure-
ments, we thoroughly cleaned the instruments with water twice before measuring each sample to prevent any 
cross-contamination that could affect the results of subsequent samples. Additionally, three sets of duplicate sam-
ples were analyzed at each site to assess the precision and consistency of the results.

Data quality control and error minimization.  To minimize potential errors, sediment samples under-
went repeated measurements at the laboratory. A subset of these samples, totaling thirty, was also sent to an 
independent laboratory for verification of the grain size distributions. As shown in Fig. 5 (grain size frequency 
distribution curves) and Table 2 (comparison of grain size parameters), the correlation between the results from 
both laboratories was strong, confirming the accuracy and robustness of the data. Specifically, the comparison of 
grain size characteristics between the two laboratories demonstrated reliable consistency. Furthermore, the parti-
cle size distribution data were carefully checked for outliers. If the measurements of a sample showed significant 
discrepancies between the repeated tests, the sample was re-measured to ensure reliability. This process ensured 
that the dataset is free from systematic errors and that all data points are accurate and dependable.

Data documentation and transparency.  Comprehensive metadata is provided for each data point to 
facilitate transparency and reproducibility. This metadata includes information such as the sampling location, 
depth, and measurement technique. Detailed descriptions of all methods, protocols, and calibration procedures 
are included in the dataset documentation. This enables other researchers to replicate the analysis or apply similar 
methods in other desert regions or environments.

Usage Notes
Thanks to transportation and logistical access advancements, we conducted this large-scale sampling effort, 
providing one of the most comprehensive grain size datasets for the Taklamakan Desert. The dataset includes 
detailed measurements of sediment characteristics from several typical geomorphic units within the desert. 
Although the Taklamakan Desert is known for its complex and diverse geomorphologies, we focused our sam-
pling efforts on the most representative and common landscapes. As a result, this dataset does not cover all 
geomorphic types found in the desert. Instead, it provides an in-depth analysis of those most relevant to sedi-
ment transport, desertification, and environmental evolution studies. As a result, the dataset provides a detailed, 
though geographically limited, representation of sediment characteristics.

Data interpretation and limitations.  Grain Size and Sampling Depth: All sediment samples in this data-
set were collected from the desert’s 0–10 cm surface layer. During the grain size measurement process, parti-
cles larger than 3500 μm were excluded, as they exceeded the measurement range of the equipment. While this 
ensures an accurate representation of finer sediments (sand, silt, clay), it should be noted that the exclusion of 
gravel particles may significantly impact the characterization of deflation areas sediments, which typically contain 
larger grains.

Fig. 5  Grain size frequency distribution curves from different instruments.
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Data availability
Sample Availability: All sediment samples included in this dataset have been preserved for potential future 
studies. Researchers wishing to access the physical samples or conduct additional analyses can request them 
directly from the authors, subject to academic use and logistical arrangements.

Code availability
No specific code was used to crease or process the sediment grain size dataset from the Taklamakan Desert.

Received: 10 December 2024; Accepted: 31 March 2025;
Published: xx xx xxxx

References
	 1.	 Mbow, H.-O. P., Reisinger, A., Canadell, J. & O’Brien, P. Special Report on climate change, desertification, land degradation, 

sustainable land management, food security, and greenhouse gas fluxes in terrestrial ecosystems (SR2). Ginevra, IPCC 650, 
(2017).

	 2.	 Goudie, A. Great Warm Deserts of the World: Landscapes and Evolution. vol. 1 (Oxford University Press, 2002).
	 3.	 Williams, M. Climate Change in Deserts. (Cambridge University Press, 2014).
	 4.	 Xiaoping, Y. & Eitel, B. Understanding the interactions between climate change, landscape evolution, surface processes and tectonics 

in the Earth System: What can the studies of Chinese deserts contribute? Acta Geologica Sinica-English Edition 90, 1444–1454 
(2016).

	 5.	 Liu, B. et al. Grain-size study of aeolian sediments found east of Kumtagh Desert. Aeolian Research 13, 1–6 (2014).
	 6.	 Livingstone, I. Grain-size variation on a ‘complex’linear dune in the Namib Desert. Geological Society, London, Special Publications 

35, 281–291 (1987).
	 7.	 Wang, X., Dong, Z., Zhang, J., Qu, J. & Zhao, A. Grain size characteristics of dune sands in the central Taklimakan Sand Sea. 

Sedimentary Geology 161, 1–14 (2003).
	 8.	 Anderson, J. L. & Walker, I. J. Airflow and sand transport variations within a backshore–parabolic dune plain complex: NE Graham 

Island, British Columbia, Canada. Geomorphology 77, 17–34 (2006).

Instrument I Instrument II

Mean grain size Sorting Skewness Kurtosis Mean grain size Sorting Skewness Kurtosis

MZ (ϕ) σI (ϕ) SkI KG MZ (ϕ) σI (ϕ) SkI KG

1.765 0.615 0.165 1.130 1.770 0.622 0.175 1.155

2.650 0.838 0.026 0.899 2.648 0.842 0.026 0.898

2.290 0.764 0.122 1.007 2.309 0.773 0.125 1.008

2.554 0.936 0.156 0.900 2.565 0.936 0.155 0.895

3.632 0.572 0.001 0.955 3.642 0.569 0.011 0.956

2.502 0.791 0.080 0.943 2.510 0.790 0.081 0.942

3.513 0.852 −0.214 1.397 3.512 0.859 −0.218 1.409

3.194 0.521 −0.011 0.956 3.201 0.519 −0.010 0.954

3.189 0.989 −0.339 1.329 3.204 0.974 −0.330 1.323

2.433 0.684 −0.014 0.941 2.439 0.681 −0.012 0.940

2.555 1.012 −0.023 0.813 2.564 1.012 −0.024 0.813

2.749 0.790 −0.109 0.963 2.752 0.800 −0.111 0.963

2.773 0.692 −0.027 0.956 2.776 0.689 −0.024 0.952

2.800 0.587 −0.033 0.950 2.807 0.586 −0.033 0.951

2.760 0.570 0.002 0.950 2.758 0.570 0.002 0.950

2.688 1.254 −0.310 0.723 2.690 1.262 −0.300 0.726

3.216 1.146 −0.363 1.942 3.230 1.122 −0.351 1.922

3.063 0.846 −0.163 1.037 3.064 0.846 −0.162 1.037

2.053 1.209 0.328 0.838 2.077 1.232 0.327 0.828

2.822 0.604 −0.033 0.958 2.825 0.603 −0.032 0.958

3.736 0.673 0.136 1.047 3.741 0.676 0.140 1.054

2.811 0.639 −0.059 0.967 2.807 0.649 −0.062 0.966

2.789 0.621 0.002 0.945 2.787 0.625 −0.001 0.947

1.896 0.692 0.052 0.943 1.925 0.697 0.049 0.942

3.375 0.559 −0.012 0.947 3.379 0.558 −0.010 0.946

2.520 0.971 0.063 0.856 2.523 0.975 0.060 0.857

3.383 1.027 −0.116 1.214 3.402 1.029 −0.098 1.231

2.936 0.468 −0.005 0.960 2.935 0.469 −0.005 0.960

2.961 0.635 −0.022 0.949 2.958 0.636 −0.021 0.949

2.567 0.802 −0.166 1.020 2.565 0.808 −0.173 1.023

Table 2.  Comparison of grain size parameter results measured by different instruments.
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