
 
Lesson 19: Streamflow Prediction 

Rainfall Excess Prediction Using the φ-Index 
 
Given 
 Incremental rainfall hyetograph 
 φ = 0.6 in/hr 
 Watershed area A = 1 mi2 

 
Find 
 Incremental rainfall excess (Pe) 
 Effective storm duration (tr) 
 Depth (rd) and volume (Vd) of direct runoff 
 Infiltration (rate f and incremental accumulation F) 

 
Incr. Incr. Incr.

Time P i φ i e Pe f F
(hours) (in) (in/hr) (in/hr) (in/hr) (in) (in/hr) (in)

0
1.0 0.5 0.6 0.0 0.0 0.5 1.0

2
2.0 1.0 0.6 0.4 0.8 0.6 1.2

4
4.0 2.0 0.6 1.4 2.8 0.6 1.2

6
1.0 0.5 0.6 0.0 0.0 0.5 1.0

8
8.0 3.6 4.4  

 
Effective duration (tr) 
 

4=rt  hours (from hour 2 through 6) 
 
Depth of direct runoff (rd) 
 

inches 6.38.28.0 =+== ∑ ed Pr  
 
Volume of direct runoff (Vd) 
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