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Conclusion:
• Low resolution data is unable to capture all debris flow locations
• Averaging over 2 hours of data really seems to degrades the results

Debris flows are a common issue in Southern 
California. Studies have shown that there is an 
increase in debris flow after wildfires. High 
intensity rain after a fire often leads to excessive 
runoff and hillslope erosion, resulting in mass 
movements (Cannon & Gartner, 2005). When 
modeling debris flows in these areas, low 
temporal sampling of precipitation data used to 
calculate streamflow is often insufficient to 
forecast peak flows accurately. Here, we evaluate 
the effect of precipitation data resolution on 
discharge using 30-minute IMERG-early data 
averaged over different time intervals to model 
streamflow using data from the Matilija Creek 
Watershed. The Matilija Creek watershed had a 
fire in late 2017 to early 2018 followed by an 
extreme precipitation event which led to a debris 
flow (Culler, 2020).
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The dimensionless discharge model uses stream flow flux and produces 
a proportional value that can then be compared to a threshold (Tang et 
al., 2019). 30-minute IMERG-early data was averaged over varying time 
intervals to test how resolution effected debris flow prediction.

Data Resolution (hr.) 0.5 1 2 6 24

Segments Predicted 
over Threshold (%)

76.81% 68.84% 63.77% 47.83% 9.42%
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Figure 3: These plots show 
the predicted debris flow 
locations calculated in the 
dimensionless discharge 
model on top of all the 
stream segments tested. In 
general, higher temporal  
resolution leads to more 
debris flows being identified.

Figure 4: In these plots, 
predicted debris flow 
locations (teal) are plotted 
on top of true debris flow 
locations (red). Lower 
temporal resolution is 
unable to really capture all 
areas of debris flow.
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Figure 5: This graph plots the 
percent of predicted debris 
flows that were correct for 
each resolution. Higher 
resolution data allows the 
dimensionless discharge 
model to identify more 
correct debris flow locations.

Figure 1: Reference image for 
California with the location of the 
study site indicated by a red star.

Figure 2: Reference image of 
Matilija Creek Watershed. Red 
segments of stream are areas 
where debris flows occurred.

Dimensionless Discharge Equation: 

𝑞∗ =
𝑞

𝜌𝑠−𝜌

𝜌
𝑔𝐷50

3
(Tang et al., 2019)

Assumptions:
𝐷50 = 0.015 𝑚
𝜌𝑠 = 1330 kg/𝑚3
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