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Fig. 1  Overview of the study area

(a) geographic position of Dagele fluvial fan; (b) morphology, distribution range, facies distribution with the sampling points location of Dagele fluvial fan; (c) satellite im-

age of Dagele fluvial fan; (d) fan surface slope gradient profile
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Fig. 2 Channel morphology and sediment grain-size characteristics of the Dagele fluvial fan

(a) incised channel in the upper fan, section I; (b) boulders and coarse gravel sediments in the upper fan, section I; (¢) wide and shallow channel in the upper fan, section

IL; (d) sheet flow paths in the upper fan, section II; (e) sandy-gravelly deposits in the upper fan, section II; (f) boulders and coarse gravel sediments in the upper fan, sec-

tion II; (g) fine sandy deposits in the lower fan area; (h) farmland and water conservancy facilities in the lower fan area
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Fig. 3 Schematic diagram of direct measurement methods
(a) direct measurement by tape measure; (b) measurement using Image] software
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Table 1 Maximum and average gravel particle size in the study area
UL T T A S /km FEAKL HRERAT AR /em P RRAT KA /em W)y
Pl 0 156 90.00 7.04 B
P4 2.33 151 36.00 4.79 B
P5 3.37 173 55.30 475 BRI
P6 4.02 203 19.50 4.16 AR
P7 4.69 254 38.55 6.38 B
P8 5.26 151 12.24 3.13 B
P9 5.94 150 23.12 4.48 B
P10 6.63 186 19.88 421 BN
P11 7.16 177 9.70 4.04 BN
P13 8.08 200 9.53 291 B
P14 8.69 179 6.95 2.97 BN
P15 9.78 299 7.67 2.29 BN
P16 10.48 154 5.30 1.28 AR
P17 10.87 152 5.61 1.61 Bk
P18 12.17 193 3.76 1.63 B
P19 14.32 0.50 AT
P20 17.54 0.44 iTRES
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Fig. 4  Schematic diagram of sieving method

(a) sample pretreatment; (b) schematic diagram of sieve arrangement
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Table 2 Grain-size proportion of sediments

AL BETGEES Am BRBTE % BPRTEEY% OB BT B %
P14 8.69 36.69 10.15 53.16
P15 9.78 60.84 16.15 23.01
P16 10.48 51.02 37.20 11.78
P17 10.87 72.84 23.80 3.36
P18 12.17 61.60 21.62 16.78
P19 14.32 28.53 53.33 18.14
P20 17.54 18.60 64.34 17.06
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Fig. 5 Three methods of characterizing sediment

grain-size decrease
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Fig. 6  Fitting curves of maximum gravel particle size

(a) linear function; (b) power function; (c¢) exponential function
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Quantitative Analysis of Gravel Grain-Size Decrease Pattern in Fluvial
Fans: A case study of the Dagele River, Qaidam Basin

LU JiaChen, ZHANG ChangMin, WANG LingHui, WANG HaoNan, SUN JiaHui, ZHANG XiangHui,
GUO Jun, YANG YuXin

School of Geosciences, Yangtze University, Wuhan 430100, China

Abstract: [Objective] The study aimed to establish a quantitative model of downstream grain-size diminution in
large-scale distributive fluvial systems (fluvial fans) , and thus provide a knowledge base for predicting the distribu-
tion of sedimentary systems in intelligent oil and gas exploration and development. [ Methods] Detailed descriptions
of channel morphology and sediment grain size were conducted in the Dagele fluvial fan of the Qaidam Basin, Qing-
hai, by combining field investigations with Google Earth, 91 Wei Tu, and ImageJ geographic information software.
Appropriate methods were selected to fit grain-size variation curves, and the longitudinal changes in gravel size were
summarized. [ Results ] It was found that the sediment grain size of the Dagele fluvial fan is generally coarse, being
dominated by gravels with a maximum clast size up to 90 c¢m at the apex of the fan, and a clearly diminishing trend
from the apex to the distal end. Exponential functions produced the best fit of the trend of gravel-size diminution: for

1 The critical role of

maximum clast size vs. distance, D, = 90e**"; for average clast size vs. distance, D=7.04e
hydraulic sorting in grain-size diminution is highlighted by comparing these exponential models. Within the study
area, the longitudinal decay model of maximum clast size is considered to effectively reflect the grain-size variation
trend of the entire distributive fluvial system, leading to the establishment of a sediment-diminution model for the
Dagele distributive fluvial system.[Conclusions ] Sediment grain-size variation is closely related to the source, the
sediment supply, the hydrodynamic conditions and the depositional environment, among other factors. This study pro-
vides a knowledge base for quantitative sedimentary facies prediction and depositional system scale estimation in
large-scale distributive fluvial systems.

Key words: distributive fluvial systems; sediment particle size; quantitative analysis; Qaidam Basin; Dagele

fluvial fan
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