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In my last article I discussed the two forms of phosphorus (P) that are important to consider in
understanding our P footprint: dissolved and particulate P. Dissolved P is free to float around in
the water that surrounds soil particles and is generally easier for plants and other soil
organisms to use. Particulate P is not free to move; it is attached to soil minerals or clays, or
tied up within living soil organisms and organic matter. By understanding that different forms of
P exist in the environment, it is easier to grasp how P can be transported, or carried from one
place to another.

Water is the main mode of transport for P in the environment. This water moving over the land
surface is called overland flow. If we know where overland flow comes from and where it ends
up, we can also estimate how much P will be transported with this water and where it will go.
However, this is not always as easy as it looks, since the movement of water over the
landscape (and underground) is complex. We all know that water flows downhill; landscape
properties such as the slope or topography of the land can control water and associated P
movement. In addition, the soil and climate of a region can influence overland flow and P
transport processes.

Now for a short (but painless!) hydrology lesson. What do I mean when I say the soil and climate
influence water and P movement? Think of an intense rainstorm. The water falls so fast it does
not have enough time to infiltrate into the soil, so it becomes overland flow. This might be
common out west, where the climate (and soil) is dry and the rainstorms are sudden and
intense. Now think of a light drizzle. The water falling on the soil has ample time to infiltrate into
the ground and will only stop infiltrating when the soil is completely wet. Just like a soaked
sponge cannot mop up any more spill, the soil cannot take on more water. The rainwater hits
the soil surface and becomes overland flow. This process is common locally because our
humid climate keeps the soil wet. Out west, we expect overland flow and P to come from the
middle of a hill slope since a heavy rainfall hitting the ground will not infiltrate and immediately
move downhill. Locally, we expect overland flow and P to come from the bottom of the hill
because water from along the hill slope collects at this point. The soil becomes completely wet
or saturated at the base of the hill, and no water infiltrates.

I want to mention briefly that climate, soils and landscape characteristics can also influence P
transport in other ways. Rainstorm strength and water volume affect P transport. Specifically, a
strong rainstorm is more likely to dislodge soil particles and associated particulate P,
compared to a light sprinkle. In terms of water volumes, the same is true. Large-volume flows
are more likely to pick up soil particles and both forms of P, compared to smaller volumes of
water. Dissolved P is carried with small and large volumes of water because it is free-floating in
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the spaces between soil particles.

Soil texture impacts the ability of water and P to infiltrate. Sandy-textured soils allow water (and
P) to infiltrate into the ground. In contrast, water falling on clay-like soils will collect in pools at
the soil surface. P will do the same. Mineral content impacts how much P is carried downhill.
Specifically, if a soil is rich in calcium, iron or aluminum, dissolved P will likely be converted to
particulate P depending on the soil pH.

The land’s slope, or topography, controls the direction and speed of water and P movement. If
you imagine a steep hill, water gathers speed and is more likely to reach the bottom of the hill
with the P it has collected along the way. If the water is moving fast (it has a lot of momentum), it
is more likely to disturb soil particles. If some of these particles have P attached to them, more
particulate P may be carried downhill. If you imagine a flat hill, water moves slower and less
particulate and dissolved P will be transported downhill.

In summary, water is the main mode of transport for dissolved and particulate P. If we
understand what controls the direction and magnitude of water flows (e.g. landscape, soil and
climate characteristics), it is easier to figure out how and where P will be transported in the
environment. Stay tuned for my fourth article on what you can do to reduce your P footprint.


