FUNDAMENTALS OF SOIL SCIENCE

9. HYDROLOGY OF LANDSCAPES (WATERSHEDS)
A. HYDROLOGIC CYCLE

· Net water evaporation from ocean to atmosphere, movement over land, net precipitation on land, and flow of excess to ocean.

· <1% of global water is fresh liquid.

· 0.6% of global water is in soil and groundwater.

· % of global water in soil water is numerically negligible.

b. watersheds

A sloping landscape surface that receives and sheds water to stream outlets and/or groundwater.

Vertical components:

· Vegetation zone.

· Soil-root zone.

· Intermediate zone.

· Groundwater zone.

Horizontal components:

· Uplands, wetlands, riparian zones.

· Surface waters, streams.

Water attributes:

· Quantity.

· Quality.

· Regimen or timing.

c. major watersheds inputs, outputs and balances

· Inputs, precipitation.
· Outputs, evapotranspiration (ET), leakage (L) and streamflow (Q).

    Inputs-outputs=change in storage
d. hydrograph
Record of water flow in stream over time.

Hydrograph nomenclature:

· Antecedent flow.

· Rising limb.

· Peak flow.

· Falling limb.

· Recession flow.

· Direct runoff, streamflow associated with the storm.

· Baseflow, streamflow not associated with the storm.

e. watershed-stream runoff relationships
· Flow pathways,  to the stream determine time to travel, water levels and flooding.

· Channel precipitation.

· Surface runoff.

· Subsurface runoff.

· Groundwater runoff.

· Infiltration, process of water entering and moving through soil surface.

· Percolation, process of downward movement after water infiltrates.

· Infiltration capacity, ability of soil to allow movement across surface. Is in relation to:

· Texture and normal structure.

· Time.

· Land use.

f. watershed management

Maintain infiltration capacities

· Avoid surface runoff and related erosion.

· Get water into soil and retain it for land productivity.

· Detain water and improve streamflow.

Predict streamflows, floods and flooding

· Low flow (baseflow), when water in stream is not related to any precipitation event.

· Normal flow, when streamflow is within the normal stream channel.

· Peak flow, when the stream exceeds its normal channel.

· Flood, causes damage or lose of life.

· Avoid flood prone areas.

Control time and rate of snowmelt
To improve stream regime.

Control vegetation

To decrease et and increase streamflow.

g. summary

Deep sand soils

· Highest infiltration, lowest surface runoff.

· High detention storage, high proportion of baseflow.

· Even streamflow, low peaks flows, infrequent flooding.

Deep silt loam soils 

Have:

· Moderate infiltration capacity.

· Greatest available water retention.

· Moderate detention storage, higher peaks, moderate direct runoff.

Soils shallow to rock and impermeable clay soils

· Lowest infiltration and highest surface runoff.

· Lower detention and retention storage.

· Very rapid flow to streams and lakes.

· Uneven streamflow, high peak flows and high probability of flooding.
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