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Fig.1 The geographical location of Qugaqie Basin
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Fig.3 Distribution of surface reflectivity (a) and snow cover information on Qugaqie Basin (b)
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A Distributed Simulation Model on Runoff Process from Glacial
Meltwater Based on Energy Conservation and 3S Technology

DU Changjiang, CHEN Fei, LI Fahu" , TANG Liping

( College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract: To establish an object-oriented distributed glacier meltwater runoff model can not only improve the
accuracy of simulation calculation, but also clearly reflect the influence characteristics of its each influencing
factor, which is of great significance for the study of hydrological cycle in western China. Based on the principles of
energy conservation and water balance, a distributed process model of glacier meltwater runoff, including grid
glacier melting, runoff generation, and runoff confluence subsystems, with strict physical significance was
established with the help of 3 S ( Remote Sensing, Geography Information System, and Global Positioning System )
technologies. The glacier melting subsystem was based on the energy conservation principle near ground surface,
the runoff generation subsystem was on regional water mass balance, and the runoff confluence subsystem was based
on variable isochronous line convergence method. By means of DEM ( Digital Elevation Model) digital elevation
technology , the geographic information of the studied watershed was extracted. The glacier coverage information and
surface reflectance information of the watershed were obtained by inversion method based on Landsat-7 satellite
remote sensing images. The acquired information was used as the basic input data of the established model of
glacier meltwater runoff process, and the variation processes of daily runoff with time from the Zhadang Glacier and
the Qiyi Glacier were simulated and calculated, respectively. The simulation results showed that the diurnal
variation processes of glacier meltwater runoff with time calculated by the established model were consistent with
their measured processes for the two studied glaciers. The diurnal change process of the meltwater runoff with time
was closely related to air temperature, and the change process of the runoff lagged behind that of the temperature by
about 2 ~4 h. The difference between the calculated daily runoff peak value and its measured value was smaller
than 6.0% , and the Nash-Sutcliffe efficiency coefficient of daily runoff process was greater than 0. 81 for both the
glaciers. It can be concluded that the established distributed model of glacier meltwater runoff process is reliable,
which provides a technical support for the real-time prediction of runoff process from glacial meltwater. Some
necessary simplifications, such as the nature of ice and snow (new and old, pollution, surface cracking, etc. ) and
the local generalization treatment of near-surface heat exchange and transfer, were introduced in the development of

mathematical sub-models in this study, and their more reasonable expressions require further in-depth study.

Key words: glacial meltwater; distributed model; mechanism model; meltwater runoff; runoff process



