土地利用/覆被变化对流域径流的影响研究——以拉萨河流域下游地区为例
摘要：流域的水文效应是土地利用/覆被变化(LUCC)的重要环境效应之一。LUCC改变了地表植被的截流、水分入渗和地表蒸发等因素，进而对流域径流产生影响。本研究选择拉萨河流域下游地区作为研究区域，运用时间序列分析、模型模拟等方法，结合流域气候、水文和土地利用资料，深入分析了流域的土地利用/覆被变化、气候和水文变化，并利用IHACRES水文模型对土地利用/覆被变化下的流域径流进行了模拟。主要结论与创新如下： (1) 研究区土地利用/覆被现状及其动态变化特征土地利用类型的变化主要是牧草地、林地、耕地等类型之间的转变，集中在1990年代的前五年，与1991年到1995年在拉萨河谷流域实施的西藏“一江两河”中部流域地区综合开发建设等人类活动直接相关。其中增加面积最多的是林地，减少面积最多的是牧草地。 1990～1995年综合土地利用动态度在16.09%～18.43%之间，属于快速变化型，1995～2000年综合土地利用动态度较小，属于极缓慢变化型；人类活动容易影响的土地利用类型为耕地、林地、牧草地等，某类土地利用类型在局部范围内的变化幅度大于其在整个研究区整体的变化幅度。 (2) 研究区气候、水文变化特征流域气温年际变化总体呈升高趋势，尤以近20年升温最快，且冬季气温的明显升高是造成年均气温升高的主要因素。流域年降水的年际变化有一定的增加趋势，从降水十年平均值的动态变化来看，1980年代之前降水变化不大，1980年代降水最少，而1990年代降水则急剧增多。拉萨水文站径流年内分配差异较大，受降水影响多集中在夏半年（5月～10月），冬半年（11月～4月）则明显偏少；径流的年际变化表现为年均径流及月均径流（冬季的11月～2月、春季的3月～5月和夏季的7月、9月、10月）都表现出不同程度的增加趋势，尤以近20年来增加趋势更为明显。其中1970年前后为径流最可能发生突变的年份，与其它研究结论一致。流域气候（气温、降水）的变化趋势与径流变化趋势特征相似，并且不同月/年均径流受不同气候因素影响，主要表现在年平均尺度上受降水影响较大，在月平均尺度上，夏半年径流增加趋势受降水增加影响较大，而冬半年径流的增加尤其是近30年来主要受冬季气温升高的影响。 (3) 土地利用/覆被变化对径流的影响评估近些年来降水对径流的补给作用慢慢变弱，并且气温升高等因素导致冰川融水等更多的补给河流，一定程度上说明气候变化、人类活动等造成了流域下垫面状况发生改变，导致水量蒸发增大，产、汇流能力减弱，LUCC对流域的径流状况产生了一定的影响，但气候因素仍然是导致流域径流变化的主要因素。流域径流系数整体呈减小趋势，在近20年内（1980～2000年）变化剧烈，1980年代可能是受到降水量变化的影响较大，而1990年代主要受降水影响外，地表下垫面状况的改变使流域产、汇流能力发生了较大的变化，流域蒸发强烈。选用IHACRES模型并进行参数率定和检验，对流域1981～2000年土地利用/覆被变化下近20年来的径流进行模拟，结果表明： ①实测径流与模拟径流的年内变化趋势基本一致，其中大部分月份（4月～11月）实测径流小于模拟“天然径流”，主要与作物生长、人类生产生活等耗水以及LUCC一定程度上影响流域有效降水等原因有关。 ②实测径流与模拟径流的年际变化较一致，不同时期内受降水、人类用水、土地利用/覆被变化等不同因素影响，导致实测径流与模拟径流存在不同差异。土地利用/覆被变化在某种程度上对流域径流产生影响，但并非主要因素。
Abstract：The main results and innovations are as follows: (1)It had a drainage area of 6028.8km2 in 2000, and of which the most part was the grassland (4668.3km2, 77.4%), and the next place was the wasteland (722.4km2, 12.0%). The changes of the land use types were the transforms among the grassland, wasteland and cultivated land, of which the timberland had the most increasing areas, but the grassland had the most decreasing areas. The changes were concentrated in the early 5 years of the 1990s, which was correlated directly with the development construction in “One River and Two Streams” region from 1991 to 1995.The dynamic changes of the land use/cover were analysed with the approaches of the land resource change model and the regional difference model of LUCC. The results indicated that the dynamic degree of the integrated land-use was between 16.09% and 18.43% from 1990 to 1995, whose type was belongs to the rapid changing type. But the dynamic degree from 1995 to 2000 was much smaller, which was belongs to the much slowly changing type. (2) The annual mean temperature had a trend of going up with a faster increasing rate in the last 20 years, the reason of which was most the temperature increasing in winter. The annual mean precipitation showed some changing tendency which fluctuated from 300mm to 600mm. And there wasn’t a great variation in the precipitation before the 1980s, while the 1980s had a much lower precipitation, but there appeared a great increasing in precipitation in the 1990s.The difference of the monthly mean runoff in Lhasa hydro-station was obvious, and the runoff concentrated in the summer half-year (May.-Oct.) influenced by the precipitation. There was also a characteristic in the annual runoff variations which had an increasing trend in the annual mean, Nov.-Feb., Mar.-May. and Jul. Sep. Oct.. There had an obvious increasing trend in the last 20 years. The year 1970 was considered as the abrupt change point, which was accordance with other researchs.The tendency of the climate change (temperature and precipitation) had a similar pattern with that of the runoff change. And the climate factors which influenced runoff in different month/year were different, reflecting that the runoff was influenced most by precipitation in annual mean scale but in monthly mean scale was influenced by precipitation in summer half-year and by temperature in winter half-year. (3) The LUCC impacted the drainage surface so as to affect the streamflow indirectly, but the climate changes are the leading factors affecting the hydrological variations. The mean runoff coefficient had a decreasing trend and a most fluctuation in the last 20 years (1980-2000).The streamflow was simulated under LUCC impacts in the last 20 years, the results indicated that:The observed streamflow had accordance with the simulated streamflow in the monthly scale. And the observed streamflow was fewer than that of the simulated in the most months (Apr.-Nov.), the factors of which maybe the crop growth, domestic and productive water consumptions, and the impacts of LUCC indirectly leading to the effective precipitation decreasing.The annual variations of the observed streamflow had a good accordance with that of the simulated streamflow, but affected by different factors in different periods, it had a little discrepancy between the observed streamflow and the simulated. The LUCC took some impacts on the runoff in sme extent, which was not the leading factor.
