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Landscapes and
Managed Lands

e Climatic water deficit

e Examples of fine scale
applications

— Agricultural demand

— Management for soil health

— Species distribution modeling
— Wildfire risk

— Wine grapes

— Wolverines and fine scale snow
modeling
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Climatic Water Deficit

Annual evaporative demand
that exceeds available water

Potential - Actual
Evapotranspiration

Integrates climate, energy loading,
drainage, and available soil
moisture storage

Address irrigation demand

Generally increases with all future
climate scenarios

Defines level of stress on landscape

2001

mm/yr

<775
775 - 800
800 - 825
825 - 850
850 - 875
B 575 - 900
B 000 - 925
B 925 - 950
950 - 975
975 - 1000

= USGS

science for a changing world
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Climatic Water Deficit in South Bay Google Earth Image of South Bay



Local to watershed application
characterizes landscape resilience

Change in climatic
water deficit
(1981-2010) relative to (2070-2099)

(mm/year)
High : 500

Low : 120

GFDL A2 climate scenario



Applications: Augmenting Soil Water
Holding Capacity and Reducing CWD

The Marin Carbon Project and
Ryals and Silver, 2013,
showed that increasing
organic matter in soils could
also increase field capacity.

That information was added
to our hydrology model.



Presenter
Presentation Notes
We’re working with the Marin Carbon Group to promote soil management practices that will add carbon to the soil by addition of compost (think mitigation of GHG), lower CWD, maintaining soil moisture, and increasing forage quality



Soil water storage




Implications of Strategic Soil Management
Northern Sacramento Valley

WY 1998
Decrease in CWD with
soil amendments to
Increase WHC 25%

CWD Difference
(mm/year)

0-0.1
o -5
B 15-28

28 - 46

46 - 116
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Presentation Notes
Approximately 10% reduction in valley soils


Applications: Estimate Agricultural
Demand

Climatic Water Deficit
Potential — Actual
Evapotranspiration

Irrigation from wells near
the Russian River can reduce
flow from the Russian River
and is an indicator of
demand

Agricultural land areas are
mapped out to estimate
irrigation needs to meet the
water deficit

Estimated from loss of
stream flow between gages




Augmenting Soil Water Holding Capacity to reduce CWD

Future Simulated Demand for Irrigation

from the Russian River in Alexander Valley
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=——Irrigation Demand  —Linear (Irrigation Demand)

CWD has been shown to correlate to
irrigation demand in the Russian River’s
Alexander Valley. Projections indicate a
potential increase in demand of nearly
1,500 ac-ft by the end of the century.

Demand on the Russian River (acre-ft)

Reduction in Simulated Demand for Irrigation
from the Russian River in Alexander Valley

There is a 2.4 ac-ft/yr increase in historical demand due to increased CWD.
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——BaseCase  =—Field Capacity increase by 25%  — Linear (BaseCase)

If we increase water holding capacity of
the soil by 25%, we reduce CWD and
correlated losses due to demand from
the Russian River by approximately 6.5%,
or 776 ac-ft/year.




Application: Species distributions

Mapped Locations
of Redwood Forest
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80% of cells for current conditions
within 640-800 mm/yr

Map Courtesy of Bay Area Open Space Council



Russian River Valley Climatic Water Deficit

Suitable CWD



Russian River Valley Distribution of Redwoods
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Russian River Valley and Distribution of Redwoods
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Applications:
Projecting
Wildfire

Spatial Patterns in
Explanatory Climate
Variables
1971-2000

Krawchuk and Moritz 2012 PIER report



Change in Projected Fire Return Interval

|| Years
. [ :3-50
e~ | [ 50 - 100
_ 1 * | I 100 - 150 N

. S 150 - 200 )
0 27555 11 Miles I 200 - 250 rr_
N

|:’ Urban or Built-up Land

Hot, Low Moderate

. . Current Rainfall Rainfall
Fire return intervals cut

Variable Units 1971-2000 2070-2099 2070-2099

by ap p FOXI m ately 25% Fire return interval Years 175 152 127

SD 42 145 35
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Presentation Notes
Service area for MMWD. MMWD was interested in the urban wildland interface, so we included the urban areas and boundary


Change in Projected Probability of Burning One or More Times

f'il 7
Ry~ | Probability

%, * ||(percent)
e High 1 0.3

L Low - 01

0 27555 11 Miles
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.- . Current Rainfall  Rainfall
.Pro b ab | l Ity Offl re d ou b l €S Variable Units 1971-2000 2070-2099 2070-2099
IN some |Ocat|0nS Probability of burningl  Percent 16% 21% 22%

or more times SD 5% 7% 6%




Mean Ripening Date

Group 5 1250 DD
(Merlot, Sangiovese)

1971-2000

2000-2009

[ Aug 27-5ep 2
[]5ep3-9
Sep 10-16
Sep17-23

Sep 24-30
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[0t 8-14
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[ Oct 22-28
[ Ot 29- B




Mean Ripening Date

Group 5 1250 DD
(Merlot, Sangiovese)

2000-2009

2025 GFDL-A2

[ Before Aug 13
[ Aug 13-19
[ Aug 20-26
[ Aug 27-5ep 2
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Sep17-2
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[ Oct8-14
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Applications:
e~ Habitats and Refugia



Presenter
Presentation Notes
This project was funded by the National Parks in California who want to reintroduce wolverines to the Sierra Nevada. Wolverines need springtime snowpack for denning their litters. Recent studies in the Rocky Mountains done at a coarse spatial scale projected no habitat left by end of century.
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CAP simulated with
temperature depression of 1.6

June 2001 GFDL A2

SWE (mm)
B 10 - 100
I 100 - 500
I 500 - 1,000

Cold-air pooling






Even under the most pessimistic projections and
restrictive population models sufficient habitat is
expected to remain through the end of the 21st
century to support a viable wolverine population
following a successful reintroduction program.



Fine-Scale Applications for Landscapes

Changes in tree diameter and density:
— Mclintyre et al. 2015 Proc. Nat. Acad. Sciences.
Recruitment patterns of high elevation pines:
— Millar et al., 2015 PACLIM
Severity and distribution of Aspen die-off:
— Anderegg et al., 2015 Nature GeoScience
Magnitude and patterns of hydrologic change in CA:
— Thorne et al., 2015 Ecosphere
Geographic range limits of Pinus Coultert:
— Chardon et al. 2014 Ecography
Climatic stress and forest fire severity western US:
— van Mantgem et al., 2013 Ecology Letters
Climate-related tree mortality:
— Das etal., 2013 PLoS ONE
Conservation of vegetation in urban environment:
— Beltran et al., 2013 Geographical Info Sci
Forest mortality in whitebark pine:
— Millar et al 2012 Can J Forest Research
Oak genetics and resilience for adaptation:
— Sork et al. 2011 Molecular Ecology


Presenter
Presentation Notes
Other ongoing studies intended to guide land managers include common garden experiments for pines and oaks to look at seedling survival, vulnerability assessment for Sierra Nevada vegetation types, prioritization of all California and Great Basin refuges for exposure, suitable habitat characterization for threatened prairie grouse.
Results are informing federal and state agencies, local entities, and conservation managers.
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