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Abstract On 18 June 2017, a debris-flow event suddenly occurred in Mentougou district of Beijing, and 6 people were
dead or injured during this event. Short-term heavy rainfall is the main factor that triggered this event, while the routine
meteorology observations didn’t report this event very well. It can be seen that accurate rainfall observation and forecast
are crucial for early warning of landslides and debris flows. In recent years, satellite remote sensing technology for
estimating rainfall has been developed rapidly, and the forecasting skill of precipitation by WRF (Weather Research and
Forecasting Model) has also been gradually improved. Based on rainfall data collected at automatic weather stations
(AWS), the performance of three satellite rainfall products—CMORPH (CPC MORPHing technique), GPM (Global
Precipitation Measurement) and PERSIANN-CCS (Precipitation Estimation from Remotely Sensed Information using
Artificial Neural Networks-Cloud Classification System) and WRF model forecasted rainfall during this event are
evaluated using qualitative and quantitative methods such as Taylor diagram and Threat Score. These rainfall data are then
used to drive the statistical landslide and debris-flow forecasting model to hindcast this event. The applicability of
different rainfall data in the model is analyzed, which provides references for the construction of landslide and
debris-flow real-time warning and forecasting system. Results show that these three satellite rainfall products can well
reproduce the rain belt, which extended from northeast to southwest in the study area. CMORPH has the highest spatial
correlation coefficient with the observations and its probability of detection (POD) is also the highest, yet it overestimates
the rainfall. GPM can well describe the temporal variability of area averaged precipitation, and shows the potential
application of satellite remote sensing on rainfall observations in areas with less observational stations. The performance
of PERSIANN-CCS is not as good as the former two. WRF can forecast the spatial distribution of the rain belt, but the
simulated rainfall center has a bias compared with the actual position. Besides, the occurrence time of the forecasted
maximum precipitation appeared later than its actual occurrence time. Due to the locality of the heavy rainfall, the
landslide and debris-flow model can accurately hindcast the event only when driven by CMORPH, which has a uniform
spatial distribution and good quality. The observational rainfall from AWS cannot make an accurate hindcast due to its
uneven distribution, which indicates that the satellite rainfall has certain advantages in the construction of landslide and
debris-flow real-time warning system. The landslide and debris-flow model driven by WRF simulation can make early
warning of the event, although the forecasted event occurs 3—5 h late. WRF can well forecast precipitation within 72 h,
and thus prolongs the predictable period of the event. The spatiotemporal accuracy of WRF model still needs to be
improved, but it is still crucial in early warning of disasters.
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Fig. 1 (a) Double-nesting WRF domains; (b) elevation (shaded contours) and river network (blue lines) distribution of domain 2 and the administrative

division of Beijing city; (c) watershed of Shiyanggou. Black solid line: provincial boundary, black dotted line: county boundary, white solid line: township

boundary, blue solid line: river, red dots represent routine weather stations, blue dots denote automatic weather stations, the black triangle represents where the

event occurred
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Fig. 8 (a) 1-hour rainfall threshold for triggering landslide and debris-flow in the Shiyanggou watershed and hourly rainfall amount from (b—i) various
products during 14:00~14:59 June 18 2017: (b) AWS, (c) CLSDA-V2.0, (d) CMORPH, (¢) PERSIANN-CCS, (f) GPM, (g) WRF0616_20, (h) WRF0617_08,
and (i) WRF0617_20. “+” in (d) represents that the rainfall exceeds the rainfall threshold, and landslide or debris-flow is likely to occur, the circles in (b)

represent the observed rainfall at AWS
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