Fire and Floods
Fire
· Human activities cause the most forest fires but lightning caused fires burn the largest area, often because it occurs in remote locations and therefore burns longer before being noticed
· In certain parts of Canada, the temperature has been rising, as has forest fire activity
· Complicated situation due to a large number of variables, such as fuel, weather, topography, climate change, etc.
· Fire is essentially thought of as photosynthesis in reverse
· Nature’s recycling of organic material
· Fire
· In boreal forests, grasslands, Mediterranean-climate shrublands
· No Need
· Desert
· Tropical rainforests
· In several ecosystems, fire is necessary to regenerate plant communities
· Certain plants need smoke and/or fire to germinate, control parasites, prevent accumulation of organic debris, etc
· The boreal forest is a fire-dependent ecosystem
· Fire triangle
· Fuel, oxygen, and heat
· Fire collapses when a component is removed
· Water reduces heat
· Flame retardants block oxygen
· Remove vegetation to eliminate fuel
· Combustion
· Three stages [campfire example]
· Preheating phase
· Rising temp expels water from the wood
· Flaming combustion
· Combustion begins on the outside of the log
· Fire consumes the gases emitted when heat and oxygen are present, not the wood
· Smouldering and glowing combustion
· Heat slowly reaches the interior of the log by conduction
· Fire consumes solid wood instead of pyrolized gases
· Heat transfer mechanisms
· Conduction – heat transfer through direct contact between neighbouring particles from a region of high temperature to a region of low temperature
· Diffusion – heat transfer by the movement of particles from a region of high temp to a region of low temp
· Convection – heat transfer where hot material rises and cold material sinks
· Radiation – heat transfer where energy is emitted as rays
· Spread of fires
· Fuel – plants and duff
· Weather – strong winds, precipitation, etc.
· Topography – fire burns faster up slope
· Fire behaviour – development of a convection column, fire whirls, etc.
· Wind
· Worst fires are accompanied by strong winds
· They bring oxygen
· Push flames forward
· Bend flames towards vegetation
· Export fire
· Firestorm
Floods
· Hydrologic cycle gets its energy from the sun and the atmosphere provides a link between the oceans and the continents
· Water is also a key component in several geological processes
· Processes involved in the HC
· Evaporation – occurs more over oceans
· Precipitation – occurs more over continents
· Runoff – a portion of rainfall flows across the surface into streams
· Infiltration – a portion soaks into the ground
· Transpiration – plants release water vapour
· Sedimentation
· Volcanism -  water brings rock to subducting plates and lowers to melting point, eventually being expelled during volcanic eruptions
· Flow velocity
· Factors
· Gradient – V increases with slope steepness
· Roughness of channel bed
· Shape of the channel
· Excess discharge
· Down cutting – eroding the stream bed
· Increasing load
· Increasing sinuosity
· Flood Styles
· Hydrometeorlogical floods – specific weather conditions cause temporary excess discharge
· Snowmelt-runoff floods
· Controlling factors are the snowpack conditions, soil conditions, weather, etc
· Storm-rainfall floods
· Controlling factors are pre-storm soil conditions, drainage basin characteristics, and weather
· Rain-on-snow floods
· Controlling factors are temperature, wind speed, amount of precipitation, level of liquid water saturation
· Ice-jam floods
· Controlling factors are channel morphology, presence of bridges/structures, ice conditions, etc
· Natural Dam floods
· Red River Floodway
· The Red River floods fairly regularly with several major floods having happened
· The causes:
· The red river is very young and hasn’t had time to carve itself a deep gallery
· The valley’s bottom is an impermeable layer of reddish clay
· The slope of the river bed is very low, causing the slow moving water to pool in certain areas
· River flow increases  during the snowmelt 
· The Flood Plain
· Provide a number of species a nurturing environment but holds a numerous amount of risks and vulnerabilities
· Natural Dams
· Lava flows, glacier retreating, and many other developments can cause natural dams
· Mitigation of Flood Hazards
· Construction of levees, floodways, etc.

Textbook Terms:
Braided Stream – an overloaded stream so full of sediment that water flow is forced to divide and recombine
Dike – a long artificial mound of earth constructed to hold back water; not necessarily near the river
Equilibrium – a state of balance in a system
Flood Plain – the nearly flat lowlands that border a stream
Flood Stage – level of water beyond which conditions become hazardous along the banks of a flooding river
Graded Stream – a balanced stream with an evenly steeped bottom that can handle the load and the discharge
Sinuosity – the length of a stream channel divided by the straight-line distance between its ends
Lecture Terms:	
Backfire – fire deliberately set to consume fuel in front of an advancing fire to stop it
Combustion – act of burning
Discharge – volume of water flowing in a stream channel per unit of time
Drainage Basin – area of land that drains all runoff into a particular body of water
Duff – mat of organic debris
Evaporation – transition of liquid water into gas
Firestorm – fire powerful enough to create own winds
Flash Flood – flood that rises and falls rapidly with little or no advance warning usually because of intense rainfall
Floodway – artificial channel open to waterflow at peak discharge to handle excess volume
Gradient – channel slope
Hydrologic Cycle – constant exchange of water between oceans, atmosphere and continents
Ice-jam floods – results from the obstruction of a river
Infiltration – water that seeps into the ground
Ladder fuels – vegetation of different heights that allow fire to move from the ground to tree tops
Levees – dikes that confine flood water by increasing the height of the channel
Load – sediments transported by a stream







Natural dam floods – resulting from blockage by mass movements, glaciers, lava flows, etc
Outburst flood – downstream flooding when dam fails
Precipitation – the falling of trapping water, whether it be rain, snow, hail, etc.
Pyrolysis – chemical decomp by the action of heat
Rain-on-snow floods – combination of snowmelt-runoff and storm-rainfall floods
Runoff – above ground water that ends up in basins
Sedimentation – effects water has on rocks
Snowmelt-runoff floods – flooding occurs due to melt water overwhelming the capacity of streams
Storm-rainfall floods – during torrential rainfall, the ground cannot allow infiltration fast enough
Transpiration – water given off by plants
Volcanism – water spewed out after being soaked into the melting rocks
