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摘要摘要摘要摘要： 

为了查明巴丹吉林沙漠高大沙山区沙层含水量、水分来源等问题,于2009年5月大沙山区进行了15个5 m深钻孔的

采样研究。结果表明,巴丹吉林沙漠高大沙山区干沙层分布深度比降水较多地区干沙层分布深度大,湿沙层含水量

比降水多的地区低,指示该区的湿沙层含水量一般小于2%是当地气候条件下的正常现象。该区沙层水分主要以薄

膜水的形式存在,并具有向下运移的特点,表明完全有可能成为湖水和地下水的来源之一。高大沙山区沙层含水量

空间差异明显,洼地含水量最高与平地含水量较高,是大气降水向地下入渗的渠道。高大沙山区厚度小的干沙层的

存在表明该区沙层水分受蒸发作用影响深度小,这能够有力促进大气降水通过入渗转化为地下水,这是在极端干旱

气候条件下大气降水有可能入渗到达地下水位并成为湖水来源的主要原因。该区水分具有正平衡的显示,这是沙层

水分入渗快和受蒸发作用影响深度小造成的,属于沙层水理性质决定的水分正平衡。 
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Abstract: 

In order to identify sand moisture of the mega-dune area and water sources in the mega-dune 
formation in Badain Jaran Desert, a sampling study on 15 boreholes with a depth of 5 m belonging to a 
1610 m mega-dune located in the east of Nuoetu with the largest height difference was conducted in 
May 2009. The results showed that, the depth of distribution of dry sand layer of mega-dune area in 
Badain Jaran Desert is deeper than that of the distribution of dry sand layer depth of the precipitation 
areas. Moisture of wet sand layer is lower than that of the area with more precipitation, which indicates 
that it is a normal phenomenon in the area that the moisture content of wet sand layer under the local 
climate conditions is less than 2%. Sand layer of water in Nuoetu mainly exists in the form of thin film 
of water. With the thin film of water down the process of infiltration, some gravity water appears 
changed by thin film of water. This shows that moisture in mega-dune area may be one of the sources 
of the lake and groundwater. Spatial differences of sand moisture in mega-dune area are significant. 
The high moisture is in low-lying land and flat, which is beneficial to the precipitation infiltration. 
Especially the existence of thin dry sand layers showed that the effect depth of evaporation on sand 
moisture was very small, and can effectively promote the atmospheric precipitation transforming into 
groundwater through infiltration, which is the reason for infiltration of precipitation to reach 
groundwater level and become the import source of lake water in extreme drought conditions. Moisture 
in the area has a positive balance of the display, which is caused by a quick sand moisture infiltration 
and the effect depth of evaporation was very small. This phenomenon belongs to the positive 
equilibrium of moisture which is decided by the attribute conditions of sand moisture.

Keywords: mega-dune in the Badain Jaran Desert   sand layer moisture content   water source   
moisture migration   existent forms of moisture   moisture balance   

收稿日期收稿日期收稿日期收稿日期 2010-05-19 修回日期修回日期修回日期修回日期 2010-12-01 网网网网络络络络版版版版发发发发布日期布日期布日期布日期  

DOI: 

基金基金基金基金项项项项目目目目: 



教育部"长江学者"特聘教授项目(801813)。 

通通通通讯讯讯讯作者作者作者作者: 

作者作者作者作者简简简简介介介介: 

参参参参考文考文考文考文献献献献：：：：

[1] 冯起, 程国栋. 我国沙地水分分布状况及其意义[J]. 土壤学报, 1999, 36(2): 225-236. [2] 秦佳琪, 托亚, 叶
冬梅, 等. 乌兰布和沙漠不同沙地类型土壤水分特征的研究[J]. 内蒙古农业大学学报, 2004, 25(2): 23-27. [3] 郭
柯, 董学军, 刘志茂. 毛乌素沙地沙丘土壤含水量特点——兼论老固定沙地上油蒿衰退原因[J]. 植物生态学报, 
2000, 24(3): 275-279. [4] 顾慰祖, 陈建生, 汪集旸, 等. 巴丹吉林高大沙山表层孔隙水现象的疑义[J]. 水科学进

展, 2004, 15(6): 695-705. [5] 杨小平, 刘东生. 距今30 ka 前后我国西北沙漠地区古环境[J]. 第四纪研究, 

2003, 23(1): 25-30. [6] Chen J S, Li L, Wang J Y, et al. Groundwater maintains dune landscape [J]. 
Nature, 2004, 432: 459-460. [7] 陈建生, 董海洲, 苏治国, 等. 巴丹吉林沙漠湖波群与沙山的形成机理研究[J]. 
科学通报, 2006, 51(23): 2789-2795. [8] 刘元波, 陈荷生, 高前兆. 沙地降雨人渗水分动态[J]. 中国沙漠, 1995, 
15(1): 143-150. [9] 翟翠霞, 马健, 李彦. 古尔班通古特沙漠风沙土土壤蒸发特征[J]. 干旱区地理, 2007, 30(6): 
805-811. [10] 杨文治, 邵明安. 黄土高原土壤水分研究[M]. 北京: 科学出版社, 2000: 71-75. [11] 赵景波, 孙桂

贞, 岳应利, 等. 关中平原人工林地的干层及其成因[J]. 地理研究, 2007, 26(4): 763-772. [12] ZHAO Jing-bo, 

DU Juan, CHENQUN Baoqun. Dried earth layers of artificial forestland in the Loess Plateau of Shaanxi 
Province [J]. Journal of Geographical Sciences, 2007, 26(4): 114-126. [13] 赵景波, 顾静, 杜娟. 关中平原

第5层古土壤发育时的气候与土壤水环境研究[J]. 中国科学 D 辑: 地球科学, 2008, 38(3): 364-374. [14] 

Breshears D, Barnes F. Interrelationships between plant functional types and soil moisture 
heterogeneity for semiarid landscapes within the grassland/forest continuum: Aunified conceptual 
model [J]. Landscape Ecology, 1999, 14: 465-478. [15] Loik M E, Breshears D D, Lauenroth W K, et al. 
A multi-scale perspective of water pulses in dryland ecosystems: Climatology and ecohydrology of the 
western USA[J]. Oecologia, 2004, 141: 269-281.

本刊中的本刊中的本刊中的本刊中的类类类类似文章似文章似文章似文章

文章文章文章文章评论评论评论评论 (请注意:本站实行文责自负, 请不要发表与学术无关的内容!评论内容不代表本站观点.)

反

馈

人
  邮箱地址  

反

馈

标

题

  验证码  

Copyright 2008 by 自然资源学报


