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Overview

—Why do plants grow where they grow?

—How will climate change shuffle plants
around?

—How will climate change alter ecosystem
carbon cycling and water use?



How will California change?
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Presenter
Presentation Notes
California’s in this zone. Different regions in California are likely to experience different changes: some will get warmer, some will get a LOT warmer. Some will get drier. Maybe some will get wetter. This will scramble the geographic arrangement of ecosystems.


Ecosystems are starting to respond

* Ecotone shifts?
* Reassemblages?

:Stor.:age and-_{_c.ycle?



Presenter
Presentation Notes
Forest mortality is the most obvious and dramatic example of changes currently underway that are associated with warming and drought. 


Approach

Measure forest biomass,
productivity, and water use in
response to daily-to-annual
weather

e 2300 m elevation gradient

e Weather

e Water and CO2 fluxes

 Tree growth and death

e Litterfall

e Soil moisture



Presenter
Presentation Notes
Talk about details: what meteorology, what fluxes, what tree growth


Approach: experimental design
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Presenter
Presentation Notes
Observe!  Use the climate gradient of the Western Sierra Nevada to look at how plants respond to climate.

Focused on four major ecosystem types. Here they are. 1ha plots, eddy tower




Weather at the Sierra sites
(pre-major-drought)
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GPP (tC ha™)

Growth and water use
by annual precipitation
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Presenter
Presentation Notes
GPP responds to precip
ET less responsive to precip – step changes between ecotypes


Thresholds at 500 mm yr*?

 What happens at 500 mm yr1?
e Why is the curve steep at the dry end?

 What parts of the weather and the water cycle
are responsible for WUE?

— Surface evaporation
— Vapor pressure deficit
— Internal CO2 concentration



WUE

Ecosystem water fate by annual
precip
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WUE

Vapor pressure deficit
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Conceptual model of forest production

and biomass
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What will we see with prolonged
drought+warming?
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Ecohydrological consequences of precip < 500-600 mm

(or mean annual PET > P)

- Shift to earlier, shorter, more vigorous growing season
- More snowmelt use by all ecosystems, less runoff

- Shift to deciduous plants and annuals

- Loss of biomass
16






Seasonal production

Seasonal photosynthesis Seasonal leaf and stem growth
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Carbon and water exchange
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Ecosystem water use
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Temperature limits on growth?
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Conclusions

Mid-elevation “sweet
spot”

Growing season
length is more

important than daily
GEE

EFT adapted to
oresent climatic
Imitations

Drought, warming
will look different
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Weather

Table 2.2 Weather means for WY 2009-2012.

Oak savannah Ponderosa  Mixed conifer Lodgepole

Annual temp. (°C) 17.6 13.9 9.0 53
Feb mean 9.9 6.1 1.2 -1.6
July mean 28.3 234 183 145
Annual precip. (mm) b7 912 1031 1190

Midday VSD (kPa) 2.0 1.6 1.1 0.8



Aboveground CUE (tC tC™)
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Summary of results

Table 2.4. Summary of measured values of flows in the diagnostic framework [Figure 2.1].

Growing Aboveground Allocation of Death rate by

Season GEE CUE ANMPP to wood mass

days yr! kg day” % g,rr'1 % YT % yr~

Oak savannah 180 316 28.7% 5 9% 0.0%
Fonderosa pine 314 44 5 22 1% 43.1% 0.0%
Mixed conifer 328 384 37.5% 40.9% 1.1%

Lodgepole 185 316 16.0% 42 8% 1.0%



Weather at all sites
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_Elevation (m) Latitude (°N) Longitude ("W) MAT (°C) MAP (mm)

Desert scrub 275
Desert chaparral 1300
Finyon-juniper 1280
Coastal grassland 470
Coastal sage scrub 475
Oak-mixed conifer 1710
Oak savannah 405
Ponderosa 1160
Sierra mixed conifer 2015

Lodgepole 2700
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