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* introduce Pepperwood and TBC3
collaboration with USGS
e overview of USGS Basin
Characterization Model

e region-scale: Climate Ready North Bay-
vulnerability assessment highlights

e parcel-scale: adaptive management
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e other projects in play
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Pepperwood Foundation
mission
to advance science-based conservation
throughout our region and beyond

The Dwight Center
® for Conservation Science
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3200-acre scientific preserve
in Sonoma County
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• Pepperwood accomplishes its mission using it’s 3,200 acre preserve, and a nearly 10,000 square foot classroom, laboratory and office space.
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Presentation Notes
• Pepperwood is a place where researchers and community members come together to tackle some of our greatest environmental challenges.
• We are an ecology institute located on a ridgeline of the Mayacamas Mountains of northeast Santa Rosa.
• Pepperwood has a 3,200 acre scientific preserve, and an office, lab, and classroom complex called the Dwight Center for Conservation Science.


. Conservation Science Support

i * Convene the region’s best and the brightest in
conservation science and planning to develop
expert knowledge-bases and forge solutions

y * Generate interdisciplinary applied science
!  products for application to climate adaptation

' o Utilize the preserve as a long-term monitoring
. Sentinel Site

4« Serve as a learning and demonstration hub for the
; entire community

 Work directly with land and water managers to
prioritize acquisitions and stewardship
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Terrestrial Biodiversity Climate Change
Collaborative (Pepperwood’s TBC3)
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the question

how will a shifting climate effect the lives and
landscapes of Northern California?

take home message
our region is becoming more arid

the challenge
so how can we make our watersheds and
working lands more resilient?
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• To guide our research, we need to identify the biggest challenges facing our environment today
• From a conservation standpoint, climate change is the biggest threat to our landscapes and the wildlife that calls them home



Methods

a watershed model provides the
foundation for land and water assessments

USGS California

Basin Characterization Model

(L. Flint and A. Flint, USGS, California Water Resources
Center, Sacramento, CA)




- Basin Characterization Model

solar radiation translating climate to watershed response
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A major outcome is learning how our watersheds work


USGS California Basin Characterization Model:
translating climate to watershed response
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TBC3 has built a climate adaptation knowledge
base for application to regional conservation

Watershed Vegetation Species
Cover

Climate Hydrology Distributions
R — + T ==

Topography ~ Topo-climate ' '€ Risks

generating an ensemble of tions for use in scenario planning
NOT predictions \LPepperwood
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BCM output: Climatic Water Deficit

Annual evaporative demand
that exceeds available water = drought stress

Potential — Actual Evapotranspiration

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

Vegetation independent (indicator)

Surrogate for irrigation demand

Generally increases with all future climate scenarios
Correlates with vegetation type and fire risk 2001
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BCM methods
Data menu
Primary (BCM outputs):

climate and hydrology-temperature, rainfall, snowpack, runoff, recharge,
evapo-transpiration, soil moisture, climatic water deficit

Secondary:
Fire frequency (either percent likelihood of burn or return interval)
Potential native vegetation transitions

Time scales-historical (1910-2010) and projected (2010-2100)

30-y averages

Annual data

Monthly/Seasonal data

Daily model for Russian River only

Spatial scales
Regional summaries-whole North Bay study area

County Summaries
Sub-regions-watershed, landscape unit, service area

Large parcels
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Climate Ready
North Bay

Serving natural resource agencies
in Marin, Sonoma, Napa and
Mendocino Counties (water
agencies, park and open space
districts, county, planners)

Funding: a Climate Ready Coastal
Conservancy grant to Sonoma’s Regional
Climate Protection Authority plus match
funds from partners

Pepperwood is the lead analyst on
vulnerability assessment with TBC3
members from USGS, and Point Blue
Conservation Science

P RESERYE

Inspiring conservation through science
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project overview

Climate Ready North Bay Process
Part 1

Engage managers at the outset: define key
management questions for each jurisdiction, and
then refine questions through process.

First meeting: based on their concerns, managers
selected one set of climate “futures” based on
concerns-focus on “worst case” with one “middle of
road” and one “mitigated” for entire North Bay
region.



Climate Ready North Bay: Selected Futures for Regional Vulnerability Assessment
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60 -

50 -

40 -+

30 -

20 -

10 A

-10 4

Climate Change Projections for the North Bay 1,5 products in red

2070-2099 relative to 1951-1980

r Super mitigatad
& Highly mitigated
< Mitigated

4 Business as usual
& Enzemble mean

GISS_E2_RCP26

MBI cgem3 RCP26

CSIRO_mk3 5 Ai%

5
,@_‘ warm and high
CMNRM_CM: 5 .
T rainfall

IPSL_cm5a_lrl RCPES
- |_‘- ]

1 table label
O selected scenarid

1 warm and
_ Lpemes optimistid | . 3 moderate rainfall H
warm wet Wwﬁ AN {;gim_4_ﬂcpaE ot wdt
: T *[- nﬁ.:'nhle Pean T .
T GI5S_apm_Al '
T ‘E = —*Eﬁtb_hz_huwu:- '
1 2 3 a4 5 b 7
3. 2 hot and low
MIROC 5_RCP26 IROC oiMIH@6sesm_RCPEO .
o G‘@M rainfall
o DL_A2 MIROC3 2 rm=_-c|ns-s_.@fux"ﬁm‘ﬁw85
mitigated Iqw warm and low 6
warm dry rainfall rainfall hot dry

Projected summer maximum air temperature change (degreesC)




Table 2: Basin Characterization Model, North Bay Regional: Three “business as usual” models

used for map products, 1951-2099, percent change from current.

Moderate Warming,

Moderate Warming,

Variable | Units Historic Current High Rainfall Moderate Rainfall Hot, Low Rainfall
1951-1980 1981-2010 2040-20869 2070-2099 2040-2069 2070-2099 2040-2069 2070-2099
Ppt in 12.6 43.0 25% 35% -2% 6% -19% -21%
Tmn DegF 44.8 45.8 34 6.2 2.7 5.5 4.8 8.4
Tmx Deg F 71.2 71.2 3.8 6.5 3.2 5.9 5.6 9.5
CwWD in 28.0 549 5% 10% 6% 10% 12% 22%
Rch in 11.0 10.2 25% 29% 4% 6% -20% -17%
Run in 14.0 14.2 61% 90% -1% 22% -32% -34%

Variables: Ppt=precipitation, Tmn=minimum winter temperature (monthly), Tmx=maximum summer
temperature (monthly), CWD=climatic water deficit, Rch=recharge, Run=runoff
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Projected Maximum Summer Air Temperature, 2040-2069
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North Bay Precipitation (PPT in/y)

bounding extremes of IPCC range, 30-y average, current to mid-Century
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Management Question

How is climate change projected to impact
the variability of regional annual rainfall
relative to the historic record?

Lake Sonoma in
drought




North Bay Annual Rainfall Projections (2010-2099)
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Climate Ready North Bay

Annual Rainfall Extremes per Decade

Frequency of extreme annual events per decade

Annual Peaks (floods)

Annual Lows (droughts)

>=1940 >90th % <10th % <=1976
Scenario # Model Time Period Name (69.1 in/yr) (56.4 in/yr) (27.1infyr) | (15.9in/yr)

Historic & Observed Change 1920-2009 0.22 1.00 1.00 0.11
1 GFDL_B1 2010-2099 [Low warming, Low rainfall 0.56 1.44 2.00 0.00
2 PCM_A2 2010-2099 |Low warming, Mod rainfall 0.67 2.56 1.89 0.33
3 CCSM4_rcp85 2010-2099 |Warm, Mod rainfall 0.56 2.11 1.11 0.00
4 GFDL_A2 2010-2099 |Warm, Low rainfall 0.33 1.11 2.56 0.33
5 CNRM_rcp85 2010-2099 [Warm, High rainfall 2.11 4.56 0.67 0.00
6 MIROC_rcp85 2010-2099 |Hot, Low rainfall 0.00 0.44 1.56 0.11

Percent increase or decrease (projected relative to 1920-2009):
Frequency extreme annual events per decade

Annual Peaks (floods)

Annual Lows (droughts)

>=1940 >90th % <10th % <=1976
Scenario # Model Time Period Name (69.1in/yr) | (56.4in/yr) | (27.1in/yr) [ (15.9in/yr)
Historic & Observed Change| 1920-2009

1 GFDL_B1 2010-2099 |Low warming, Low rainfall 150% 44% 100% -100%

2 PCM_A2 2010-2099 |Low warming, Mod rainfall 200% 156% 89% 200%

3 CCSM4_rcp85 2010-2099 |Warm, Mod rainfall 150% 111% 11% -100%

4 GFDL_A2 2010-2099 |Warm, Low rainfall 50% 11% 156% 200%

5 CNRM_rcp85 2010-2099 |Warm, High rainfall 850% 356% -33% -100%
6 MIROC_rcp85 2010-2099 [Hot, Low rainfall -100% -56% 56% 0%
Average 217% 104% 63% 17%

* 10t and 90t percentile benchmarks based on 1920-2009 record




Climate Ready North Bay: translating TBC3’s climate-
hydrology database into inputs for long-term planning

Willits .~

fia e Warmer temperatures

g Greater hydrologic variability
Greater evapo-transpiration
G | _ Increased water demand

Variable runoff and groundwater
recharge

Shifts in natural vegetation types
Increased wildfire risk
e (Not sea level rise!)

Clearlake

Engaged agencies: Regional Climate
Protection Authority, Sonoma County Water
Agency, SCAPOSD, Regional Parks; Marin
Municipal Water District, Napa County

Case studies on CA Climate Commons
http://climate.calcommons.org/crnb/home
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Source: Climate Ready North Bay 2015



_WELGDME to this world famous %
3 Wine growing region

NAPA VALLEY *"w

i Y

o s g v R - :




Basin Characterization Model: Napa Valley Watershed
Trends in 30-year average values, historic-2099

Projected change in temperature (Deg F) and hydrologic indicators (%)

. . Moderate Warming, High Moderate Warming, .
Variable Units Current . . Hot, Low Rainfall
Rainfall Moderate Rainfall
1981-2010 2040-2069 2070-2099 2040-2069 2070-2099 |2040-2069 2070-2099

Ppt in 36.4 +23% +34% -3% +5% -21% -24%
Tmn Deg F 39.4 +3.4 +6.4 +2.1 +4.9 +4.2 +7.3

Tmx DegF 86.5 +4.4 +7.4 +4.0 +6.6 +7.3 +11.5
CWD in 30.6 +4% + 9% +6% +10% +12% +20%
Rch in 10.6 +27% +27% -1% +5% -29% -27%
Run in 7.8 +67% +107% -11% +22% -44% -51%

VARIABLES: Ppt=precipitation, Tmn=winter minimum temperature, Tmx=summer
maximum temperature, CWD=climatic water deficit, Rch=recharge, Run=runoff

USGS, Point Blue, Pepperwood 2015
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CWD increases all scenarios-even high rainfall.  In drought scenario, recharge reduced to lesser extent than runoff.


Management Question

How will the agricultural lands of the Napa
Valley be impacted and what are the
implications for irrigation demand and
resultant pressures on groundwater?
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Stats for 6 variables plus % change for Napa Valley polygon


Water
deficits
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even high
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scenarios

Climatic Water Deficit
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Management Question

How will climate change impact Napa Valley
tributaries prone to flooding?




Napa Tributaries that Flood
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Management Question

How will the low flow regime of the Napa River and
its tributaries (critical to salmonid summer survival)
be potentially impacted by climate change?




Napa River: Saint Helena and Napa Gages
Summer low flows (Aug-Sep-Oct)
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Management Question

How will the seasonality of the hydrologic cycle be
potentially impacted by climate change?

Bud Break in Napa Valley

Though it's easy to find reasons to visit Napa Valley at various times throughou
shining, the weather is mild and enjoyable, nature is waking up for another glor
buds in the 400+ vineyards across Napa Valley are beginning to break. Spring
harvest; it's a time of renewal and new beginnings. Clear signs that spring is w
carpets of mustard growing between the vines and the bud break now occurrin

your room at our romantic Bed and Breakfast this spring, and enjoy nature's re

Bud Break Comes Early

Bud break is an exciting time in Napa Valley, and it's ultimately where the grea

bud break, the vineyards that have been dormant throughout the winter month
tender buds of the growing season emerge in the early months of spring, growi
clusters of grapes begin to form. Though the Napa Valley is only 30 miles long, bud break and flowering can take up to two n

the differences in both elevation and temperature. The southern Carneros region near San Pablo Bay tends to be cooler whe

This year, bud break in Napa Valley seems to be happening carlier than ever before, thanks in large part to the warmer and

I D T P N . T R T T T D R T T o I [ T A I T . |
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Seasonal Water Diagram 1980-2009
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Water diagram


Management Question

How can | get this annual and seasonal

time series BCM data for my Bay Area
watershed?
BETA now available via the Climate Smart Watershed analyst

on California Climate Commons!
calcommons.climate.org/tbc3/ sf-bay-watershed-analyst
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Watershed: Laguna de Santa Rosa (HUC 1114210002)

Data_V_arla_lbIe: Future Scenario: |MIROC—esm_rcp85 v
Precipitation v

Historic Average Over: |30 - Year Range: Projected Average Over: 30 v|Year Range:
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Time Series Running Average Window: years

Time Series - Precipitation =

Basin: Laguna de Santa Rosa
1-year Averages, Historic and Projected
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User selects a BCM variable, temporal resolution,
running average option, “comparison” windows



Seasonal Water Balance Diagram

(Future Scenario and Year Ranges selected
above)

Seasonal Water Balance Diagram =

Basin: Laguna de Santa Rosa
Historic (WY 1951 - 1980)
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Seasonal Water Balance Diagram =

Basin: Laguna de Santa Rosa
Projected (WY 2070 - 2009)
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Seasonal Water Balance generated for user-selected

comparison windows



Seasonal Patterns (Data Variable and Year Range selected above)

Seasonal Patterns - Precipitation =

Basin: Laguna de Santa Rosa
1-year Averages, Historic (WY 1851 - 1951) and Projected (WY 2070 - 2070)
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View Report for this Watershed

Download Data for this Watershed

Climate Scenario: Historic v Download‘

Seasonality of selected parameter-one or multi-year
records/projections versus reference period




Annual Extremes

Extreme climatic events can have great impacts on natural resources and human communities. Understanding how frequently climate models
project extreme climatic events to occur in the future can help in the development of strategies to prepare and adapt. The graphs below show
the number of years that the value of a given climate variable has occurred historically and within each of 14 future models projected into the
future. Areas of light purple indicate where there is large overlap among the 14 models considered while individual colors indicate unigue results

for individual models.
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Annual value histograms-historic plus 14 futures






Management Question

How will the natural vegetation of the Napa Valley
be potentially impacted by climate change?
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Southern Mayacamas Mountains
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Another way to look at the vegetation data:

Example: Redwood Forest is sensitive to
temperature in Northern Mayacamas

E
Rainfall does

AVARN

Significant declines emerge
at hotter temperatures.

not have large
affect

The position in the square reflects the
temperature and rainfall of a scenario

warm < 4.5°F hot > 4.5°F

more rain more rain
T warm <4.5°F hot > 4.5°F

less rain less rain
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A ch"'l:l"q:m

Four-square diagrams
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Color-coding the square quadrants shows
the direction of change in percent cover in
suitable climate for veg type (current to 2050)
Red: Dramatic Decline
Orange: Moderate Decline
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What are the potential native plant winners and losers for the Southern Mayacamas?

The color shows the projecied response of vegetation

to future dimatbe.

Red: Dramatic Decline - 25% less than current
Moderste Decline - 25-T5% less than current

Gray: Relative Stability - 75-125% current
Gresn: Incregse - 125% more than currert

The four squares summiarize different climate
futures: warm vs. hot and drier vs. wetter

Higher T 1
Temnperature
2. 3F =137

Earda

Chamiss
Chagarral

Ocospies hot, dry, stee=p slopes, and favorable conditions are
orojected to =xpand throughout the Bay Area under futurne climates.
Sesd dizpersal and estaolishment may limit expansion. For existing
chaparral stands, socession to ek woodland cam heppen ower time
in the absence of fire.

Krnb=Coanie
Pin=

*

Enoboors pire is URCCMmon in our region, but could exosnd under
hotter and drier corditions.

Baccharis

Agrressive invader of grassiends in the absence of fire or grazing, and
spreads rpidly in set years. Models project expansion in interiar
regions of the Bay Arena, especially under higher rairdall future
SCEnAnos.

Blse Oak

Mode|s dissgres on the fate of Eue Oak Maties range includes very
hot ard dry locetions, but i mey oe negatively impscbed by warmer
wilTtErs resar the oonst and bass of proundweter. Recnstment feilurs
hias beem obsered in parts of Califomia, possioly due to competiticn
with prasses and impacts of Zrazing.

Califorria
Bay

Semsitive to kat, dry summiers, but responds positively to wanmer
wirters; thes balance of thess tao makes projections wnosrtain. Bay
rer=nerates vigorowshy from seed and seems to be expanding in mary
Morth Bay woodinds.

Comst Live
Oink

Reaches its norths2rn mnge limit in the Exy Ares, and misy Qersst or
=ven expand under warmer cimates. While it is sensitive to warmer
SUMMLErS, it may be favored by increasing winter temperatures.

Vallzy Dak

Endemic to California_ Valey Oak is ususlly dependent on acoess ko
proundwater. Recruitment failure hes been coseraed in some
sopulations ower the past decadss. Models predict some declines
under future cimates, mainly in response to drier summers and/far
WArmAr wWintars,

Douzias-fir

Establishes in gassiands, shnublards and cak woodiands, and in the
ainsence of fire invades and overtops oak woodlands. | responds
DOsitively to modest winter warming, bt is sensitive to drier
Sumimeers and redwoed rainfail

Cregon
Onk

Mear the sowthern limit of cistrivution along the Californis coast.
Declining suitanility is project=d under il future cimate scenarios,
due to drier summers and warmer winkers. Recruitment failure has
seen observed in some populstions, thowush causes are uncertsin.

Southemn Mayacamas Vegeranan 3

Projected
Vegetation Model
reports available
for North Bay at

http://www.peppe
rwoodpreserve.org
/tbc3/our-
work/climate-
ready/

Or shortcut to
Tbc3.org



Management Question

How will the risk of fire in the Napa Valley be
potentially impacted by climate change?




Statewide Fire
Risk Model:
BCM data

Inputs

Spatial Patterns in
Explanatory Climate
Variables
1971-2000

Krawchuk and Moritz 2012 PIER report



Change in Projected Probability of Burning One or More Times

W 2070-2099
- Warm and
. Moderate
Rainfall

2070-2099
’ﬁ‘; Hot and
: Low Rainfall

Hot, Low Moderate

Probability of fire doubles current | Rainfall | Rainfall
in some |Dcati0ns Variable Units 1971-2000 2070-2099 2070-2099
Probability of burningl  Percent 21% 22% 29%

Urban and agricultural areas masked out or more times sD 2% 3% 3%
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Management Question

What is the spatial variability in recharge
potential for Sonoma County/Russian River
and where are high value recharge zones?

Sustainable Groundwater Management Act

In September 2014, Governor Brown signed historic legislation requiring that California’s critica
groundwater resources be sustainably managed by local agencies. The Sustainable Groundwater
Management Act (SGMA) gives local agencies (cities, counties and water districts) the powers needed
to sustainably manage groundwater over the long-term, and requires Groundwater Sustainability Plans
{GSPs) be developed for medium- and high-priority groundwater basins. In Sonoma County, three of
the county's 14 basins and sub-basins are currently designated as medium-priority: Santa Rosa Plain,
Sonoma Valley and Petaluma. No basins are currently designated as high-priority. The SGMA does not
apply outside of mapped groundwater basins.




Given groundwater is more resilient than reservoir supplies, where are
the most important groundwater recharge areas to protect?

Projected Groundwater Recharge 2040-2069

Warm & High Rainfall Warm & Moderate Rainfall Hot & Low Rainfall

12.4 in/yr

. o+
B +5-50

 What % of recharge is currently built out in each basin? How much =::jz
area to protect to sustain groundwater into future? B o035
. ey . . B 25-30
e Prioritize conservation easements on high recharge zones? B 025
* Analyze existing impermeable footprint and identify where could %:;—f:‘g
low impact development could help protect recharge? 125-15
* Siting studies for injection wells? %;_‘;’_ﬁf
s-75
Bl 2s-5
s

Groundwater basins



Recharge protection for drought resilience  finches) U;Sng

Ukiah and Potter Valley Santa Rosa Plain, and 1981-2010
Groundwater Basins Alexander, Sonoma,,
A | 4 and Petaluma Basins
<25
Groundwater basins
Current

(1981-2010)

Current
(1981-2010) Subbasin Units Recharge Runoff
Recharge or Runoff Alexander Valley in 91 194
Subbasin Units Recharge Runoff for Grou ndwater Santa Rosa Plain in 10.5 9.8
Ukiah Valley in 36.1 18.9 . PetalumaValley in 10.6 8.5
East Fork Potter Valley in 15.7 12.7 Basin Watersheds Sonoma Valley in 8.6 8.8




Management Question

How can we compare parcel attributes of a county-
wide park portfolio to prioritize management
planning?

Find a Park

Map Satellite




Comparing Regional Parks with conditions across
all Sonoma County watersheds
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’ Sonoma County Regional Parks (labeled)
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Sonoma County planning watersheds o
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Probability of Burning One or More Times

0.30
0.25
> 0.20
= Average
=
T 015 .
2 probability
o 0.10 0
goes up 18%
0.05 .
by mid-
0.00
Hood CloverdaleTolay Lake Sonoma  Soda Crane  Maxwell Taylor Helen Shiloh Century
Mountaln Mountain River Park Regional Valley Springs Creek Farms Mountain Putnam  Ranch
Regional Regional Park Regional Reserve Regional Regional Regional Regional Regional
Park-west Park-east Park Park Park Park Park Park

M Historical 1981-2010  ® 'Warm Rainy 2040-2069 M Hot Dry 2040-2069

Fire Return Interval

400
350
n 300 Average fire
g 250 .
> return interval
= 200
=
g 150 goes down
=
= 100 H
= 18% by mid-
= 50
SR century
[ Hood CloverdaleTolay Lake Sonoma Soda Crane  Maxwell Taylor Helen Shiloh
Mountaln Mountain River Park Regional Valley  Springs Creek Farms Mountain Putnam  Ranch
Regional Regional Park Regional Reserve Regional Regional Regional Regional Regional
Park-west Park-east Park Park Park Park Park Park

m Historical 1981-2010 m Warm Rainy 2040-2069 m Hot Dry 2040-2069

See Table in “FireRisk.xIs” spreadsheet



Management Question

How will the daily flows of the Russian River
be potentially impacted by climate change?




3-day high flows for Upper and Lower Russian River

3-day flow exceedances of o PCM A2 (High Rainfall) Upper River
99.9% threshold (per decade) B — r—
19,298 cfs threshold for upper river S ____i_ =t F=itb—1 —

38,902 cfs threshold for lower river

2001-2015 vs 2016-2099
(exceedances per decade) _
Upper River: Lower River: & mino !
Healdsburg Guerneville saon i
Current Future Current Future vt ) ol ks i- A el k] i) Jembelr ot 1 Yy i ==
(2001-15) (2016-99) (2001-15) (2016-99) ; ' I l
Business-as-usual SHEH I i
PCM A2 1.3 3.9 1.3 36
GFDLA2 2.0 3.6 0.7 3.3 . GFDL A2 (Low Rainfall) Upper River
Mitigated M i
PCMB1 4.0 4.8 3.3 46| |Eam i
GFDL B1 2.0 3.7 1.3 36 [ Eme LT AT T “ ' ' i e
- 1
I
The frequency of 3-day “very
high flow” events are up to 3 x ,
. GFDL A2 Lower River
more likely to occur than they do |
currently. i
PCM wet model

GFDL dry model



Analyzed
Landscape
Unit in Blue

Future Climate Scenario
@ Hot, Low Rainfall

@ Warm, High Rainfall
© Warm, Low Rainfall

Counties

Climatic Water Deficit 1981-2010
mm H20

) High : 1566

- Mid : 797

Climate
Analogs

Present day climate
space analogs for end of
century conditions
projected for the
Southern Mayacamas
Mountains landscape
unit shown in blue in

the inset

Projected Vegetation Model
reports available for North
Bay
www.pepperwoodpreserve.
org/tbc3/our-work/climate-

ready/

Or shortcut to
Tbc3.org





Presenter
Presentation Notes
• Home to over 900 species of plants and animals
• Including mountain lion, black bear, bobcat, fox, and most recently a badger! More on that later


Habitat Connectivity for RCIRAYSAEIlely
C/Imate Adaptatlon Continuous wildlife

permeability surface e.g.
Merenlender et al

Ground-truthing with wildlife
data

Meaningful consideration of
streams and riparian corridors

Assessment of climate
adaptation benefits
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Table X. CLN Explorer Tool, Climate Portfolio Report, Pepperwood Boundary

Summer Summer Winter Winter Precip Precip Precip CWD CwD | cwD
Model Period Tmax (F) Trnax Tmin (F) Tmin tinfyr) Change (%] {infyr) Delta Change

Delta (F) Delta (F) (infyr) linfyr) (%)
Baseline 1951 - 1980 85.3 - 35.4 - 41.5 100 290 - 100
Recent 1981 - 2010 849 0.4 40.5 11 41.2 -0.3 95 256 0.6 102
Low rainfall-BAL 2011 - 2039 E7.6 23 41.5 25 41.3 -0.2 100 30.3 1.3 105
Low rainfall-nMIT 2011 - 20359 874 2.2 42.4 31 44.2 26 106 313 2.3 108
High rainfall-BALU 2011 - 2039 B6.7 1.4 40.5 11 41.8 0.2 101 25.4 0.4 102
High rainfall-MIT 2011 - 2035 86.5 13 41.4 20 50.7 9.2 122 2549 0.9 104
Low rainfall-BAL 2040 - 2069 894 4.1 44.2 4.9 39.0 -2.5 94 325 35 113
Low rainfall-MIT 2040 - 2069 883 31 43.7 4.3 41.8 0.3 101 308 19 107
High rainfall-BALU 2040 - 2069 E7.8 25 42.1 2.7 43.1 15 104 3049 19 107
High rainfall -MIT 2040 - 2069 873 2.0 40.8 14 43.1 15 104 258 0.9 103
Low rainfall-BAL 2070 - 2099 916 6.3 47.1 1.7 326 -8.9 78 348 5.9 121
Low rainfall-nMIT 2070 - 2099 892 4.0 44.1 4.7 35.4 -6.1 85 320 3.0 111
High rainfall-BAU 2070 - 2099 298 4.5 44.4 5.0 45.4 39 105 322 3.2 111
[High rainfall-MIT 2070 - 2099 28.2 25 43.0 EX: 46.8 5.2 113 30.5 15 106

Bc el @ prnans S | Smege on W e e ppe T DA S Rl S o e T ER D S \LE‘r]"‘:‘q T'.-.:u_-i
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www.bayarealands.org -

“the CLN Explorer Tool” -




Climatic Water Deficit (mm/yr) Recent, 1981-2010

Mare than 1050
10400 - 1050
1000
& - 950

= 900

Explorer tool output: 270 m resolution model




Figure X. Projected change in climatic water deficit for Pepperwood, 19812099, 270 meter resolution
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Water deficits are expected to increase by 3” to 5” per year
across the preserve by end-of-century



\LPePPeTWOOC! Recent Climatic Water Deficit

PRESERY

Custom
10m BCM
CWD

output

Recent Average Cllmat;c Water Deficit Condltlons {1981 2010) from 10m Basin Characterization Modef
mm CWD (25mm ~1 inch)

B 143-000 [ 950.1-1,000 [ 1.250.1- 1,394
I 600.1 - 700 [ 1,000.1 - 1,050 [___| Preserve Regions
700.1 - 800 [l 1.050.1 - 1,100

[ Js00.1-900 [ 1.100.1 - 1,150 270 m for comparison
[ 900.1-950 [ 1.150.1 - 1,250




Map & Vegetation Communities of Pepperacod

We intersected
our vegetation
map with our
high resolution
CWD map



Figure xxB. Distribution of CWD at Pepperwood by Vegetation Community
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Figure xxA. Relative Proportion of Vegetation Community by Climate Water Deficit Value.
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Drier places Wetter places

Feprareasd Adp g Momaioman! Flan Peppirenad Adaphv Homogeman Slon

||||||||
e r
]

\‘-PEPP‘E'“FDUd High CWD regions of Pepperwood \‘-PEFFEWD“d Climate Microsites and Refugia (Wet)

T

L

Regant

Recent Climatic Water Deficit Conditions {1581-2013 mean] from 10m Basin Characterization Moded
S WD ) Wit Hak#wts mrm CWD [ ISmm 71 esh]
[ ] 43 0m | ERCERER B o0 [ o
[ Jeenr-sse [ o500 - 120 - ] -0
a0 [0 -2 | o =Y e T
B 000 1 -1 060 [ =80 1 - v 0 et - ers [ 772 - 200

B 1000 - v [ ] Pesere Rgens Bl -rm [ json-mn [ ] Peswrvn fagios




\“!Peppezr,‘x??é Recent (1981-2010) Actual Evapotranspiration

Recent Average Actual Evapotranspiration (1981-2010) from10m Basin Characterization Model

Average mm AET 1981-2010 (25mm ~ 1 inch)
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EI PreserveRegions
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Custom 10m
BCM AET
output

270 m for comparison



We can evaluate
zones of high
and low
variability

- - - e, Y ~ taedia
Standard Deviation of Recent Average Climatic Water Deficit (1981-2010)10m BCM
SD CWD (mm)
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Figure X. Conceptual framework for classifying portions of the preserve relative to absolute
value and historic variability of climatic water deficit
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More variable over time




got data?

Topo-climate-variability of
temp, rainfall and
humidity across preserve,
an interface of coastal-
inland meteorology

Full hydrologic cycle
monitoring-fog drip,
precipitation, soil
moisture, stream flow

Dominant plant
communities-forest and
grassland long-term
stations and plant
phenology transect

Biological Research Climate Monitoring gl e S T Wi ildlife occu pancy-
B Breeding Bird Survey Points @ Raingauge .
W Wildlife Picture Index Cams < Antenna Com plemented by blrd,
E  Grassland Monitoring Sites C Micro Met Station
= Inpelintics = \ herpetofauna,

B vesetationsuer v E invertebrate surveys



Soil Moisture Monitoring

(headwaters of Mark West Creek)

Pepperwood Preserve Grassland Soil Moisture Monitoring
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Presenter
Presentation Notes
Soil moisture monitoring indicated that the extended drought has dried out the soil more than in normal years.
Allowed us to refine our model
This will result in recharge if the watershed properties are right.
Working closely with NOAA NWS who have installed an HMT in the Russian and where we are working on a federal MOU with NOAA and Corps to address redesigning reservoir operations to use antecedent watershed conditions to optimize forecasting and operations.



Managing Natural and Working Lands
Other Related Projects

Advising BLM Ukiah Field Office on Climate Adaptation and
Monitoring: just held science-management workshop on
fire mitigation and forest health

Advisors to USFS-BLM Northern California Vulnerability
Assessment with EcoAdapt

Working directly with land and water managers to prioritize
acquisitions and stewardship, including Sonoma’s Venture
Conservation (RCPP) grant

Technical advisors with USGS to the North Coast Resource
Partnership on climate, groundwater protection, and
ecosystem impacts

Creating a model Adaptive Management Plan for our 3200-
acre reserve, including conservation grazing and forest
management

Serving as a learning and demonstration hub on-site and
providing outreach for the entire community
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