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Introduction 
Precipitation matters a lot for agriculture. The right amounts of rainfall at the right times 

work in concert with the water holding capacity of the soil to provide crop plants with the water 
they need to be productive. The agricultural crops and practices of a place evolve to make the 
most of the local precipitation. Many factors about how this precipitation arrives matter: annual 
amount, seasonal amounts, duration of rain-free periods, number of rain days, and the nature of 
the heaviest rainfall events. The heaviest rainfalls lead to flooding and the potential for great soil 
erosion damage. 

As Earth’s atmosphere warms—as we know it is—more water vapor can be held there, 
available to fall as precipitation. This increase in the amount of water held in the atmosphere is 
happening, at about the rate expected. And, also as expected, the annual precipitation over the 
whole Earth is increasing (about 0.09”/decade) as well as over the contiguous US (about 0.15”/
decade) (EPA, 2015).  

Changes to precipitation go beyond the average annual amount. It seems that more of the 
precipitation that falls on a place now comes within the heaviest events — those days of very 
heavy rainfalls—than did some decades ago. The heaviest rainfall days (and stretches of days) of 
a year or decade are often the most damaging for flooding and soil erosion.  

A recent analysis (Wu 2015) of daily rainfall records for the lower 48 states of the US 
revealed increases in total amount, frequency of precipitation days, average intensity, and the 
fractions of the precipitation that fell in the 5% most intense days (Table 1). The results show that 
it is the heaviest rainfall events that bring the increased annual precipitation, and that spring and 
summer bring the most new heavy rain. (The change in heavy winter precipitation is large in % 
terms, but smaller than the other in terms of actual water.)  

Soil erosion is a key concern for farmers and conservationists, and this process is very 
sensitive to rainfall intensity. We can assess how changing precipitation patterns in Table 1 might 
influence soil erosion using models such as RUSLE2, the erosion prediction model that is part of 
SNAP-PLUS. Among the inputs that this model requires are annual precipitation, erosivity (a 
measure of rainfall intensity at a place), and the size of the “10-yr, 24-hour” storm (the amount of 
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Period Total Light Moderate Heavy

(%/decade) (%/decade) (%/decade) (%/decade)

Annual 2.1 1.0 1.3 4.4

Spring 2.7 0.1 1.1 8.3

Summer 0.8 0.0 0.2 2.6

Fall 2.6 1.6 1.6 5.3

Winter 3.7 1.2 2.8 7.5

Table 1. Changes to Total precipitation, and the fractions in the light, moderate, and heaviest 
days (from Wu 2015). 
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rain that we should expect in a 24-hour period, at a 10% probability of occurring in any year). A 
recent analysis of this for a watershed in Iowa showed how sensitive soil erosion is to rainfall 
(Table 2) (Dabney et al. 2012). We can see that the soil loss can increase by a factor of 1.5 if all 
four parameters increase. Such increases are expected in the coming decades. 

In summary, warming of Earth’s atmosphere has increased the amount of water vapor that 
it holds, and this has increased precipitation for the region, the US as a whole, and globally. 
Additionally, precipitation is arriving in more intense events, increasing the possibilities for soil 
erosion and flooding. As a result we must redouble our efforts at good soil erosion control to 
maintain and improve this key part of agricultural management for environmental quality. 
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Sediment Yield Soil Loss Runoff

Scenario (% change) 

P+10% 1.18 1.7 1.26

and
E+10%

1.33 1.33 1.32

and
S10-y, 24-hr+10%
T+10%

1.46 1.47 1.33

Table 2. The effects of three precipitation pattern changes to soil erosion and runoff in an Iowa 
watershed for a 10% increase in annual precipitation (P), a 10% increase in erosivity (E), and 
10% changes in a 10-y, 24-hour storm (S, and temperature (T). (after Dabney, et al. 2012)
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