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Abstract

The oasis-desert ecotone is a critical ecological barrier in the arid regions of Northwest China, and it
is operationally defined as the transitional belt between the outer margin of irrigated oases or ripar-
ian forests and the continuous desert matrix, where groundwater depth, soil moisture, vegetation
cover and aeolian activity change along clear gradients. This belt can be identified by combining high-
resolution remote-sensing interpretation, NDVI or fractional vegetation-cover gradients, groundwa-
ter-depth monitoring and field transects. This review focuses on the ecological evolution mecha-
nisms and sustainable management of oasis-desert ecotones in arid Northwest China, with emphasis
on the interactions among hydrological processes, vegetation dynamics, human activities and changes
in ecosystem service values. The review indicates that groundwater depth is an important factor reg-
ulating the health of natural vegetation in the ecotone. Changes in irrigation practices may affect nat-
ural vegetation by reducing deep percolation and lateral recharge, lowering groundwater accessibil-
ity and reshaping soil water-salt conditions; however, most available evidence is based on remote-
sensing trends, groundwater observations and case studies, so the strength of causality should be
evaluated cautiously and further tested with long-term monitoring, stable isotopes and flux obser-
vations. Typical desert plants, such as Populus euphratica, Tamarix and Haloxylon ammodendron,
adapt to drought through differentiated water-use strategies and spatial distribution patterns, but
remain constrained by water competition, nutrient limitation and water-nutrient coupling. Mean-
while, agricultural expansion and land-use transformation have reduced ecosystem service values,
especially hydrological regulation, carbon storage and windbreak functions. Future management
should optimize water allocation at the watershed scale, maintain appropriate groundwater levels,
implement differentiated ecological restoration, improve artificial forest tending and promote coor-
dinated governance among governments, farmers and society to enhance ecological stability and
sustainable development in oasis-desert ecotones.
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