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Abstract Arid distributive fluvial systems ( ADFS) have attracted considerable academic interest
due to their large spatial extent and potential for hydrocarbon reservoir development. This study focuses on
the arid distributive fluvial system, analyzing its dynamic evolution, depositional characteristics, and inter-
nal configuration through flume experiments. The findings are as follows: (1) In arid distributive fluvial
systems, lobes act as the fundamental depositional building blocks, exerting primary control over system
formation and evolution. (2) Based on their formation processes, lobes can be categorized into three types:
lateral, oscillating, and accretionary. In cross—sectional view, these types display characteristic stacking
patterns: lateral, irregular, and vertical, respectively. Lateral lobes develop primarily along the fan mar-
gins and are characterized by large area, length, and width, with high aspect and width—to—thickness rati-
os and a lobate geometry. Oscillatory lobes occur at the fan front, sharing similar dimensions and morpholo-
gy. In contrast, accretionary lobes are smaller, develop near the fan apex, and exhibit lower aspect and
width—to—thickness ratios, with a tongue—shaped geometry. (3) Throughout the evolution of the arid dis-
tributive fluvial system, a cyclical process of “‘channel incision—lobe front accumulation—lobe lateral migra-
tion—lobe backward migration—channel re—incision’ is observed, demonstrating regularity and periodicity at
various stages of the system’s evolution. These findings enhance the understanding of sedimentary proces-

ses, internal architectures, and spatial evolution within arid distributive fluvial systems, and offer guidance

for reservoir prediction in analogous depositional settings.
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Fig. 1 Lobs deposits in the modern arid distributive fluvial system (the satellite image from Google Earth)
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Table 1 Input parameters of flume experiment for depositional

process of arid distributive fluvial system
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Fig. 2 Flume experimental equipment sketch for sedimentary evolution of arid distributive fluvial system
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Fig. 4 Three types of lobbies formed in flume experiment of arid distributive fluvial systems

RUAHTE (iR 2252240

RUntime(min) 2252255

0 . K 1.5 20 25 30 35

1.5 20 25 30 35
X/m X/m

~ Runtime(min):225240 Runtime(min):2255255]

1.5 20 25 30 35 0 05 1.0 1.5 20 25 30 3.5
X/m X/m

05 1.0 1.5 20 25 30 35

RUNTme(min) 2255270

Runtime(min) 2252270

0 05 10
X/m

Runtime(min):2255270

05 1.0 1.5 20 25 30 35 0 05 1.0 1.5 20 25 30 35

X/m X/m

a— AR S (2R I R PO BUN &L s b— MU BUR A A A R R 175 B 5 o— MBI e A0 A 1K 77 3 88 v 0 9 1 2 A
S TSR ST R K BB 500 1 225~ 285 min 9 BB AE 2k K 2 71 i 7

Fig. 5 Growth and development process of lateral migration lobe during 225~ 285 min

in flume experiment of arid distributive fluvial systems
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Fig. 6 Internal conformation of lateral migration lobe in flume experiment of arid distributive fluvial systems
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Fig. 7 Growth and development process of swinging lobe during 825~ 870 min in flume experiment of arid distributive fluvial systems
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