
Lon's Observations of Microclimate Effects in Southeast Iowa 
 
Airsheds With Cold Air Drainage 
On our coldest windless winter nights, the coldest air, which is chilled on the hillsides, slides down into 
the valley bottoms, merges into a unit, and flows down valley as a discreet river of air. Last February, 
when Iowa City officially recorded 16 degrees below zero as the overnight low, the air flowing down 
Snyder Creek bottomland reached 24 degrees below. That morning the temperature in Minneapolis 
(Zone 4) was minus 23 degrees. In general, the bottoms of our larger cold airsheds are actually Zone 4 
microclimates, instead of the Zone 5 we experience over much of the rest of the landscape. These 
microclimates are not places to be trying to grow the many species already near or beyond the 
northwest fringes of their range, such as American beech, pawpaw, spicebush, sassafras, persimmon, 
fringe tree, pipevine, pin oak, tulip tree, saucer magnolia, etc. Windbreaks and woodlands do little to 
keep this effect from happening, because the cold heavy air flows like water between and under the 
trees. 
 
However, where the airshed contains open water flowing deep into winter, the situation can be 
reversed, because the river is a source of heat. Along the Mississippi in the vicinity of the Quad Cities, 
a Zone 6 effect extends inland as much as a quarter mile from the shore. But our smaller rivers, like the 
Iowa and the Cedar, freeze over earlier in winter and the heat effects onshore are hardly measurable in 
terms of plant survival, except in little pockets where other favorable microclimate conditions like solar 
shelter occur. 
  
Solar Shelters 
Little upland south-facing valleys catch maximum sunshine on a winter day, and if sheltered from the 
northwest wind by a hillcrest bearing a grove of trees or a planted windbreak, they get to retain a bit of 
the day's warmth into the night. They are above the cold air drainage which might be flowing in the 
main valley, just a short distance below them. These sites generally have a more southern Zone 5 
microclimate but can reach conditions equal to a northern Zone 6 microclimate. These are the most 
favorable locations for species near their northwestern limits (examples include American beech, 
pawpaw, etc). This is also the most ideal location for a solar earth-sheltered house to achieve maximum 
winter energy efficiency, but in summer it will of course need serious shade provided by trees, 
awnings, balconies, solar panels, trellis, etc. 
 
In the older core areas of cities, large leaky houses add heat and create windbreaks, which is often 
supplemented by older trees. Some parts of Iowa City, for example, have a microclimate equivalent to 
southern Zone 5, but is very patchy because the streets can be wind tunnels seeing northern Zone 5, and 
in worst cases where large blocky buildings create major turbulence, can be southern Zone 4. In 
addition, buildings cast long shadows, making the solar gain component even patchier. 
 
Prairie Hillslopes 
In our area, trees and shrubs generally outcompete prairie unless the right combination of factors 
conspire to favor prairie. The best combination for prairie in our area is a southwest-facing hillslope, 
the steeper the better for effective drainage, and fully exposed to the winter wind for twig and bud 
dessication while prairie plants are hibernating below ground. These combined drying factors favor 
prairie, especially because the prairie plants are deeper-rooted than trees and shrubs, and because 
drying favors fire. In this case the most significant microclimate factor is drought rather than zone 
temperature. And it is somewhat under our control because we can burn when daily weather is 
agreeable. But if we plant prairie on sites with microclimate factors more favorable to trees and shrubs, 
we can expect to also have more management issues.     



 
Our local sand dunes promote droughty conditions regardless of microclimate, but without frequent 
fire, bison, or elk, these areas will still gradually become forest. 
 
Confounding Factors 
Many other microsites only briefly experience the extremes discussed above and only in the most 
extreme years, so young plants may seem fine for 4 or 5 or 6 years and then are damaged or killed by a 
more extreme winter.  Early clues about vulnerability are winterkill of buds and twigs, and very slow 
growth in an exposed location compared to the same species in a nearby sheltered locations. Sycamore 
trees routinely have a problem with leaf buds unfurling and then dying. This is a fungus blight problem 
aggravated by prolonged cool and damp spring weather and is not winterkill. 
Invasive species are also aided or hindered by microclimates. As an example, I had expected that we 
were too far north for Japanese honeysuckle to survive here, even though it is rampant in the South.  
But on the south side of the University of Iowa nursing building, a south-facing rock and dirt outcrop 
forms a cliff above Newton Road. The sun-warmed rock and dirt stores heat on winter nights, is 
protected from the north wind by building and trees, and cold air drains away down Newton Road. 
Therefore, on this cliff Japanese honeysuckle thrives in its own little solar shelter. You can see how this 
is working because if you drive past in the early morning after a snowstorm, the cliff edge is covered 
like everything else, but by late afternoon on a sunny day, most of the snow there is gone. And at many 
microsites the survivability of snow is one useful guideline whether winter lingers longer and colder, or 
spring comes more quickly. 


