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Physical Geography

The physical landscape (natural environment) sets the 
stage for human use (cultural landscape). We need to 
be aware of
– geologic processes (tectonic/gradational)

t h i (A ti th– atmospheric processes (Any questions on weather or 
climate?)

 water resources (surface/underground)

 soils (formation/fertility)

 natural vegetation (a result of all of above)

Definitions

• Hydrogeology – the study of surface and 
groundwater in relation to local geology.

• Hydrology – the study of water movement.
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• Surface waters – water in rivers, streams, and 
lakes.

• Groundwater – water that has been absorbed 
by the earth. It is stored in and moves through 
aquifers (porous layers of rock material).

The Water or Hydrologic Cycle

Key stages are:
1. Evaporation 4. Infiltration
2. Condensation 5. Runoff
3. Precipitation
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Sea level rises and falls 
with the amount of water 
held as ice and snow.
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Groundwater is 
stored in aquifers

Watershed

• Watershed - the area 
of land (also called a 

drainage basin) where all 
water flows to the 
same place. p

• Watershed divide -
separates local drain-
age basins usually 
along a ridge line.

• Continental Divide -
separates oceanic
drainage basins.

Watershed
(drainage basin)

Diagram

Drainage Basins 
of North America 

Mississippi River 

Rocky Mts. west of Denver

Great Basin
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Continental Divide

• The Great Continental 
Divide (separating 
Atlantic/Arctic drainage 
from Pacific drainage), 
forms the backboneforms the backbone 
of North America.

• The Great Basin is an 
area of interior drain-
age without an outlet to 
the sea.
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GROUNDWATER
Groundwater is found in cracks and pore spaces underground.

AQUIFER: a 
water-bearing 
rock formation 
through which
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through which 
water moves 
under the force 
of both pressure 
and gravity.

Lowering of the Water Table

9Source: Fayette Co., TEXAS

Soils

Soils of North 
America vary with: 

- latitude 

elevation- elevation 

- climate (temperature    
and moisture) 

- bedrock geology    
- natural vegetation

Soils

SOIL: The top layer of the earth composed of 
organic and inorganic material created over 
time in reaction to temperature and moisture 
working on parent material (bedrock).

Soil formation is influenced by the type of 
parent material, climate and topography, plus 
biological factors and time.

Color: Darker indicates more organic materials.

Texture: Determines its ability to hold water and 
air.

Soil Texture

The combination 
of sand, silt and 
clay determines 
a soil’s ability to 
hold water and 
transfer gases.

Loams have mix of particle types and hold moisture well.
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Soil Profile

Soil horizons are 
layers of the soil of 
varying thickness, 
each with unique 
characteristics. 

>They are well developed 
in warm, humid climates. 

>They are thinnest in cold 
and dry areas.

Soil Types

• Generally unproductive
– Aridisols (arid)
– Spodosols (cool, moist climates; acidic)
– Tundra soils (cold, moist climate)
– Highland soils (high, rugged terrain)

• More productive:
– Mollisols (mid-latitude grasslands)
– Alfisols (mid-latitude forests)
– Ultisols (abundant precipitation, long frost-free 

period)

Permafrost

A permanently frozen subsurface layer 
of soil associated with the tundra.
– It ranges in thickness from 3 feet to nearly 

1 000 feet1,000 feet.

– Most of Canada and Alaska is underlain with 
permafrost.

Extent of Permafrost
EXTENT of
PERMAFROST
Continuous
90%
50%
10%
None

Permafrost underlies 
nearly 25% of Northern 
Hemisphere. Most of 
Canada has permafrost.

NY Times 12/16/2011

Permafrost

• During the short summer the surface layer melts 
(subsurface remains frozen), creating a bog-like 
environment allowing millions of mosquitoes and 
black flies to hatch and reproduce.p

• Thawed layer reduces                                    
support of roadbeds and
building foundations.

Damage in Permafrost Areas

Freeze-thaw cycles create polygons and undermine foundations.
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Dealing with Permafrost

1: Foundations must be anchored 
deeply into the permafrost.      
2: Road beds must be thickened. 
3: Heated structures must be 
raised and insolated to prevent 

1

p
thawing the ground.
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Frozen Carbon and

Global Warming
• Ancient plants (times of global warming) removed carbon 

from the atmosphere by absorbing carbon dioxide. 

• When the plants died (global cooling), much of their stored 
carbon was trapped and frozen in layers of soil 
and glacial debris These layers of permafrost nowand glacial debris. These layers of permafrost now 
contain twice as much carbon as the entire atmosphere.

• Carbon escapes when organic material in 
permafrost thaws and decomposes. Carbon 
dioxide is released at the surface, but in lakes and 
wetlands carbon bubbles up as methane, an especially 
potent greenhouse gas. NY Times article 12/16/2011

Permafrost and Carbon

NY Times 12/16/2011

CO₂

Thaw

(Thaw layer)

Natural Vegetation Regions
Majors units are:
Forest

deciduous
coniferous

Grassland
tall grass
short grass

Scrubland
semi-arid (steppe)

desert
Tundra

Arctic
alpine

Natural Vegetation

• Climax vegetation
– Final stage in the plant community succession. 
– Populated by the best species for existing habitat 

conditions.
– Results from stable climate and soil conditions 

and protection from human disturbance.
– Once conditions change, new species enter and 

local vegetation evolves until stability returns.

• Tree line: The limit of normal tree growth 
determined by latitude, altitude or moisture. 
It marks limit of the area beyond which it is too cold or too dry for 
trees to grow.

Tree Line
Alpine (elevation) tree line,
Rocky Mts., Colorado

Latitudinal tree line, 
northern Alaska

With global warming the tree  
line will extend upslope and 
move poleward.

northern Alaska

<<Water availability (isohyet) tree line, 
Coachella Valley, AZ . (Note location of 
trees, grasses and barren slopes.)
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Arizona desert

Colorado grasslands

Vegetation of 
North America

Florida Everglades

Yukon tundra

Vegetation of 
North America

Deciduous forest of Maine
Hoh rain forest of 
Washington state

Taiga (coniferous 
forest) of NWT

Desert at Death Valley, CA


