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Abstract: Run-off regulation is an important forest ecosystem service. It is involved in natural processes, such as regional
climate circulation, the hydrological cycle, vegetation growth, soil conditions, and other natural processes. It is also an
important indicator of regional ecosystem status change. Water resources in China are limited, and precipitation is uneven
over time and space. Many researchers have attributed the water conservation loss in China to long-term human interference
and widespread conversions of land use and land cover. Previous studies have found that climate conditions, such as
drought, severe storms, and temperature fluctuations, are the primary cause of water conservation change. Therefore, the
current forest run-off regulation characteristics and their relationships with precipitation, surface run-off, and vegetation
need to be investigated if water conservation levels are to improve. To date, many reviews of paired catchment studies have
only observed the changes in run-off characteristics over a couple of years. A few studies have used paired catchment results
to predict the hydrological responses to permanent vegetation change. A comparison of the long term annual results from
regrowth , deforestation, and afforestation experiments have shown that it takes more than 5 years for a catchment to reach a
new equilibrium after permanent changes in vegetation have taken place. However, deforestation experiments reach a new

equilibrium earlier than afforestation experiments. Paired catchment studies have successfully revealed relationships between
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the percentage vegetation change and associated hydrological characteristics in relatively small catchments. The relationship
between run-off and precipitation becomes significant when seasonal storms and/or rain precipitation are included in the
analysis. Previous plot scale studies have also shown that vegetation reduced runoff compared to farmland and grassland
ecosystems. At the catchment scale, paired catchment studies have also shown that afforestation further reduces run-off, but
the hydrological responses associated with rainfall-runoff processes are very complicated. This investigation used a literature
review, statistical regression, and geographic information system analyses to study the run-off characteristics of different
forest ecosystems and has developed a run-off regulation regression model for ecosystems at the regional scale. We quantified
the run-off regulation characteristics of forest ecosystems in China, and compared the regulation characteristics of different
types of ecosystems. Our main conclusions are (1) There is a significant correlation between precipitation and surface run-
off in different forest ecosystems, and there is a correlation between vegetation cover and the run-off coefficient. The
proposed run-off regulation functions were based on the regression analysis of a large amount of measured data obtained from
the literature. (2) The run-off regulation characteristics for forest ecosystems were calculated over 11 years (2000—2010)
using vegetation data for China and a statistical regression function. The forest ecosystems had different run-off regulation
functions. The run-off regulation capability decreased in the following way: deciduous coniferous forest > mixed deciduous

broadleaf forest > mixed broadleaf-conifer forest > evergreen coniferous forest > evergreen broadleaf forest.
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Table 2 The relationship between runoff and precipitation
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