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Introduction

1. Precipitation is the major input to a watershed hydrologic system.
2. Its occurrence, distribution, amount, intensity, and duration affect streamflow, soil moisture, soil erosion, nutrient losses, and distribution of plant species.
8-1 Precipitation processes
1. Atmospheric moisture

(1) Magnitude

a. 0.035% of the total fresh water of Earth.

b. Cover Earth’s surface to a depth of about 25 mm.

(2) Measures
a. Specific humidity: equation 8.1

b. Absolute humidity: equation 8.2

c. Relative humidity: equation 8.3

d. Saturation deficit: equation 8.4

e. Dew point: is the temperature that water vapor is condensed.

2. Precipitation formation

(1) Cooling mechanisms: air temperature below dew point

(2) Condensation nuclei: enhance the condensation of water vapor

(3) Growth of water droplets: large enough to be pulled down by gravitation

(4) Moisture convergence: to the stormy region
3. Precipitation types

(1) Orographic precipitation: mountain barriers (fig. 8.1)


(2) Convective precipitation: unequal heating between different surface


(3) Cyclonic precipitation: bad weather

4. Terminal velocity of raindrop (fig. 8.2) (Table 8.1)
8-2 Forest interception

1. Interception components


(1) Interception loss: 

(2) Canopy interception: 10-20% of annual precipitation is lost by canopy


(3) Litter interception: much smaller than canopy interception, 1-5%

(4) Throughfall and stemflow: net precipitation (Table 8.2)
2. Related Events
(1) Canopy condensation: moist fog or clouds with cold forest canopies often results in water condensation


(2) Transpiration reduction: energy available for transpiration is reduced

(3) Mechanical barriers: reduce wind speed in the forest, trap suspended particles and dusts, redistribute energy budget at the ground, slow down the terminal velocity of raindrops. (fig. 8.3)
8-3 Snow accumulation and snowmelt

1. Forest effects

(1) Forest canopy: snow accumulation decrease with increasing canopy density (Table 8.3)

(2) Forest management activities (Table 8.4)
2. Clearcut size

(1) Small openings traps more snow, but snow cover in openings disappears faster. Optimum size of forest cutting?

(2) 1 tree-height wide have been suggested to accumulate the greatest depth of snow

(3) Length of shadow (fig. 8.5)
3. Water yields


(1) Forest cutting increased water yields, 30-50 of a forest could be cut.


(2) Strip width, slope, …
8-4 Do forests increase precipitation?

1. The arguments
2. Counterarguments

3. Assessment

