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Impacts to forests



Meteorological Drought
Decreased precipitation, increased temperature, and increased evapotranspiration

hydrologic, agricultural, i
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Ecological drought is a water deficiency that
creates ecosystem vulnerability, and affects
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How bark beetles attack

In drought conditions, native beetles can kill large numbers
of trees in California’s forests. Water plays a critical role in o = 7
atree’s natural defense against the insects. P v A

1. Bark beetles are small,
hard-bodied insects that
attack trees by boring
through their outer bark.
Attacking beetles release
pheromones that attract
other beetles, resulting in A :
mass attacks that can spill Successful

Inner bark - *"zfu 5 2

“Pitchout” ]
over to nearby trees. beetle attack tree defense | | Beetle gallery

2. When bark beetles attack 3. Once past the protective

resinous pitch that drowns ©n the moistinner bark - EA o |
the beetles and pushes carving tracks, known as 4. The tree

them out of the hole. When 92/leries, where they lay dies, and

The western pine beetle, one  short on water, the tree eggs. The hatching larva its needles

of several native bark beetles X . make more galleries, which  turn red- :
can't produce enough pitch v off the tree's ability to  brown. t
o ACTUAL SIZE to ward off mass attacks. transport nutrients.

Sources: U.S. Forest Service The Sacramento Bee






Flood After Fire

Did you know wildfires dramatically after the terrain and increase the risk of floods? Excessive amounts of rainfall can happen throughout the year. And properties directly affected by fires and those
located below or downstream of bum areas are most at risk for flooding.

During normal | But after an intense wildfire, | During the next rainfall, water | As a result, properties located below or downstream of the burn
conditions, vegetation : bumed vegetation and : bounces off of the soil. : areas are at an increased risk for flooding.
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Reduce your risk. The time to buy flood insurance is now. Contact your local insurance agent for more information or visit the National Flood Insurance Program at FloodSmart.gov/wildfire.










T hese prairie grasses (foreground) and trees (background) were killed by the
excessive water resulting from the long-term flooding of the Mississippi Riverin
the summer of 1993. (Photograph courtesy of U.S. Fish and Wildlife Service.)




Interactions

Flooding
reduces root
growth

Reduced water
storage and Higher
infiltration, mortality
more runoff during drought
and erosion
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replacing
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Management Responses




Thinning to Reduce Competition
during Drought
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Building Soil Organic Matter in
plands

Slow, Spread and Sink water into uplands

Photo courtesy Bryan Hummell, EPA



Restoring Wetlands and
Hydrology




Selecting species adapted to both
extremes

Post Oak



up-sizing culverts




Information needs

* Better metric for “ecological drought”. Existing
indices focus on agriculture or hydrology, not
forests

» Better detection and early warning for hyper-local
events that affect people (fire and flood)

* Long-term planning:
* Hydrologic projections under multiple climate scenarios
at the level of stream reaches.

 Spatially-explicit vulnerability assessments



