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Costs of ‘pest’ invasions is 2 billion USD annually
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e Who carries the most cost?

— Municipalities
— Home owners
* tree removal

* loss of property value
* Ecological degradation

* Importers (often live plant importers) are not paying the costs
of these invasions

Lovett et al 2016
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This disease is killing California trees by the millions,
but scientists urge against giving up
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Study Design

* Goal: increase carbon
sequestration while reducing fuels
and increasing water provisioning

 Treatments: Understory vegetation
removal and ground fuel reduction

— Mastication (8) (excavator/masticator)

— Mastication of hand-crew piles (7)
— Fuel piles (10)

* Half of piled plots were burned

— Untreated reference (5)
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Results

Goal: increase carbon
sequestration while reducing
fuels and increasing water
provisioning

Reduced stand density (all
treatment types)

Altered fuel bed (compacted)

Transferred carbon to the forest
floor




Cost-benefit analysis

Treatment costs — * Fuels
— Approximately $12,000 ac — Reduced stand density
— Replanting and follow-up costs — Compacted fuel bed
expected ~$8,000 ac  Benefits
What factors drive costs? _ Carbon sequestration
MMWD budgeted for $750,000 * Soil
in vegetation management for * Vegetation
the next 2 years * Water

— Outflow to groundwater recharge
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Resilient Forest Project

Identify forest restoration treatment methods for Sudden Oak Death impacted forests that
reduce understory fuel loads and enhance ecosystem services of watershed lands.

Sudden Oak Death Impacted Forests 2004 & 2009

Percend Cover ol Canopy Die-041

Percent Cover of Cancpy Die<0R
Susceptible Habitats 2008

Sasceplible Habitins 1004
QT

o e
- 1

1 P - L
R 1 e
[ JERREE S | R
R H esis tun 1% 3T0 aTe)
Mon-sasceptide Habitats T PR R . 4 oL t : Hon-susceplible Habilats gemesn nln [0 " J 3 :
B i o e (B2 ¥ 1 L i = R - R o cepetaion (23 acresi ] . g e
T —_ ’ b~ [ L. e T ‘




Resilient Forest Cooperative Research Project

Resilient Forest Treatments

Peters_Dam_Treatment

- Laurs|_Dell_Treatment
Bolinas_Ridge_Treatment
Summit_Treatment
Reservoir
Fuelbreak Areas
Wide Area Fuel Reduction Zone e

1] 1

Project Partners: MMWD, U.S Forest Service, Cal Poly State
University, University of California Davis, and One Tam

7 Project Objectives

¥ « Reduce brush

= * Reduce fuel

'« |ncrease tree diameter
= + Improve fire resiliency

 Optimize carbon storage
* Optimize water yield
 Improve habitat value



Resilient Forest Project-Research

Research Elements

* Hydrological Monitoring (UC Davis)-Quantify changes in water yield
associated with treatment methods. GIS based model of the watershed that evaluates
water yield from treated and control areas of the watershed.

* Carbon Monitoring (Cal Poly)-Quantify soil greenhouse gas dynamics, shifts
of canopy carbon to the forest floor, and carbon sequestration from above ground
productivity. Evaluate post treatment carbon storage in tree biomass by measuring tree

growth, 5-year disease caused mortality, and natural recruitment.

* Vegetation Monitoring and Reforestation (USFS & MMWD)-

Monitor natural recruitment at all treatment sites and evaluate species composition.
Collect native seeds to support the implementation of the reforestation plan.



Resilient Forest Project- Treatment Sites 2018
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Treatment Plot 2-September 2018




Treatment Plot 5-September 2018
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Treatment Plot 6-September 2018
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Following the Water: Hydrologic investigations of

sudden oak death treatments on Mt. Tamalpais

|

Peter Hartsough
Hydrologist
University of California, Davis
phartsough@ucdavis.edu


Presenter
Presentation Notes
Research suggests that water yield can be increased by manipulation of vegetation.  The challenge has been to do this operationally.  There is also an important distinction to be made between “optimal” water yield and “maximum” water yield.  Optimum water yield implies a supply of clean water for all beneficial uses of that water, including healthy vegetative and aquatic ecosystems.  The goal of this project is to bridge this gap and enable operational level decisions about which forest treatments benefit the other objectives of this project (reduce fuel loads, restore carbon sequestration, improve stand structure and composition, and generate biomass feedstock) while at the same time, optimizing water yield


* Hydrologic implications of SOD treatments

— What is water yield! How does it change with
land use change?

— Monitoring: why measure soil moisture!?



Presenter
Presentation Notes
Experimental design
Three locations (now four) with 5 to 15 plots per site.
Bolinas Ridge, a 6 ha (~15 ac) heavily impacted redwood – tanoak forest; Laurel Dell, a 4 ha heavily impacted Douglas fir-tanoak forest; and San Geronimo Ridge, a 2 ha heavily impacted Douglas fir-tanoak forest

Water yield, water produced on the landscape-  will define more rigorously
Why not just measure stream flow?  Why soil moisture?
Plots are small, sub catchment (1 acre (.405ha) treatment, 500m2 measurement plot)



Water Balance

In (precipitation) — out (ET, runoff) = change in storage
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Presenter
Presentation Notes
Water yield (from a surface water perspective) is the amount of water that flows out of a catchment as surface flow. This is the same as blue water. If you take a broader perspective, then water yield can also include subsurface storage (which can become subsurface outflow or extracted), in which case blue water is a component of water yield. Green water is water that returns to the atmosphere through a plant (i.e. transpiration). The definition of what each is depends on scale. For example, blue water from a catchment may become green water further downstream (e.g. extraction for irrigation).

∆S = P + Gin – (Q + ET + Gout) If we assume that Gin and Gout are negligible, and that for the long-term annual mean, ∆S is zero, then: P = ET + Q, or ET = P - Q
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Presenter
Presentation Notes
So called “soil”
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Presenter
Presentation Notes
Control site, no treatment.  Collecting precipitation and temperature in addition to soil moisture
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Presenter
Presentation Notes
Installing sensors in a treated area
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Presenter
Presentation Notes
Always looking for students with long arms
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TamMALPAIS LANDS COLLABORATIVE

What does the raw data look like?
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Presenter
Presentation Notes
Raw data from one control site at Bolinas ridge.  2 pits, 2 sensors per pit plus precip.
Pick one figure to show what is going on?  Variability?  How to quantify the numerous variables?
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TaMALPAIS LANDS COLLABORATIVE

Soil Water Storage
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Presenter
Presentation Notes
Bolinas Ridge.  Mean of the control plots and the treatment plots.  Seems to suggest the reduced ET is leading to more stored water in the dry season.  But…this pattern does not hold up for all sites.  There are some other things going on here.  There seems to be a lot of variability between sites.  Other variables are treatment type, litter depth, slope, aspect, reveg, retreatment, etc.  


Mhaiad

TaMALPAIS LANDS COLLABORATIVE

GIS based model

Subsurface Flow

Water Depth (cm)
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Presenter
Presentation Notes
This is a model of the Peter’s Dam site and represents the various slopes and aspects of the plots.   We can track things in the model such as change in storage or subsurface flow.  We can also estimate or model an ET value.  But how can we refine this based on actual changes in ET due to treatments?
Original approach, reduce ET proportionally to the number (and size) of stems?
New approach, try remote sensing as well.


But what about ET?

— ET or drainage dominated? What is happening at
different times of the year?
* Approach: Use Satellite data, Landsat and Planet Labs

e Use reflectance indices, such as NDVI to look at
changes in ET with treatments. Values must be
calibrated with measured data from other sites

* Soil moisture will then become a response variable in
the model

In precipitationb — out (El, runoff) =|change in storage

—



Presenter
Presentation Notes
Landsat data, 30m
Planet labs, 3-5 meter, order of magnitude
Look at treated and controls NDVI
Calibrate these values with measured ET data from Flux towers (at other locations)


Wrap up and future directions

* |ntriguing results but lots of variability

e Need better estimates of ET to constrain runoff estimates —
remote sensing

* New Summit site

Thanks to all the collaborators, MMWD, USFS, CalPoly, many
students at UCD

Questions?

Peter Hartsough

Hydrologist

University of California, Davis
phartsough@ucdavis.edu


Presenter
Presentation Notes
Future directions- Modeling, ET estimation, 
new Summit site may allow for some replication in the redwood forest plus a little less complex terrain
Thanks to collaborators
Questions?


An update on sudden oak death, Phytophthora ramorum and
other Phytophthora species issues in the S.F. Bay Reglon

Photo: Chris Lee, CALFIRE

Susan J. Frankel, USDA Forest Service, Pacific Southwest Research Station | SDA
Albany, CA, USA, sfrankel@fs.fed.us /‘—“@




Update on sudden oak death,
Phytophthora ramorum

1) A Marin-centric update on sudden oak death

2) Native plant Phytophthora concerns - restoration
plantings

11! Phytophthora introductions are causing
irreversible degradation of forest and wildlands.

II! Prevention is key.



What are Phytophthoras? | zoospores

=\ Chlamydospores

@ IS
/- )
N




BROWN
ALGAE and
DIATOMS

Animals
opisthokonts Choanoflagellates
Fungi

78 Microsporidia
stramenopiles
Alveclates
Rhodophyta
areen plants
The other protists

Sogin, Mitchell L. and Patterson, David J. 1995. Stramenopiles. Version 01 January 1995 (under

construction). http://tolweb.org/Stramenopiles/2380/1995.01.01 in The Tree of Life Web Project,
http://tolweb.org/



Phytophthora ramorum; Sudden oak death
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Phytophthora ramorum on Japanese larch, Larix kaempferi, in Europe

e

England .




Sudden oak death, Big Sur, Monterey County, Spring 2018

Credit: Kerry Frangioso, UC-Davis



Sudden oak death inspired “art”

4

Sudden Oak
Death Tee Shirt

Sudden Oak Death - the Mountain Goats

TRANSPORT

Sudden Oak Death

Transport




“What does it mean to be native to a place, whether human,
plant, animal or fungus?” s 7000 Marks
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Credit: Amber Ginshurg, Spaces, Chicago Institute of A
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Sara Black & Amber Ginsburg

November 17 - January 12, 2018

Credit: Spaces, Chicago Institute of Art
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Manzanita — 9 new species as P. ramorum hosts
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Arctostaphylos glandulosa and Arctostaphylos virgata 201 5

Eastwood’s manzanita & Marin manzanita (rare plant)




P. ramorum on manzanita,
Arctostaphylos

Credit:
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Credit: US Forest Service,
Pacific Southwest Region,
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Aerial Survey
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Marin County — SOD Blitz 2018 Results
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Marin County — SOD Blitz 2018 Results

“Notable outbreaks” in Marin County

Novato,

Day Island,
Woodacre,
Sleepy Hollow,
McNears Beach,
China Camp SP, ko & =
North San Rafael, | “ESSESN

x \
. "

Tiburon Peninsula, i
#“b &1
East and west peak |

of Mt Tamalpais,
Marin City.
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Credit: Garbelotto, UC-Berkeley



Sudden oak death — Mt Tamalpais

" ’L‘r‘s ':\{“\‘. J
gk 4’ “;'\.1







L ONEi%
P S\ N e 2\ -7
o7 2R %ﬁﬂ%ﬁg i
A & . » &
nwb“.. o~ £

o 7

77 7K S\
s S i e

PN/ 7 I

~

Help!!!

Help!!!

Help!!!

Help!!!

Help!!!

Help!!!

Help!!!



D, gt . W .
7 N -,_"'v ’ a4
~»

Restoration plantings & hitchhiking Phytophthoras
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Phytophthora quercina

on Quercus lobata, valley oak
(planted in 2002)

San Jose, CA

First detection in the USA - 2016
CDFA pest rating - “B”

Credits: Q-bank & Bourret, UC-Davis



P. taxon mugwort on Artemisia douglasiana

San Jose, CA
= T

. clade 11

P. taxon juncus on Juncus species (rush)

Santa Clara Valley Water District lands, near San Jose, CA

Courtesy of Bourret, UC-Davis; Phytosphere Researc
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P. cinnamomi on

lone manzanita
. (Arctostaphylos
i myrtifolia)

= CNPS Rare Plant Rank 1B 2
(rare threatened, or endangered in CA
and elsewhere). e L s oraye
Listed by the U.S. as Threatened SO Phytosphere Research
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CALIFORNIA.

.

N

OAK MORTALITY TASK FORC

Home What is Sudd

Phytophthoras in Native Habitats Work Group

Other Phytophthora species in California’s Native Habitats

Several first-in-the-USA detections and newly
identified species of Phytophthora in both native
plant nurseries and restoration areas have
occurred in recent years. Many of these
Phytophthora species appear to have wide host
ranges, capable of causing disease on plants
across many families and in many different
habitats. The Phytophthoras in Native Habitats
Work Group formed to determine steps needed
to protect wildlands and assist the restoration
industry. The Work Group is now part of the
California Oak Mortality Task Force and serves as
an “Other Phytophthoras” committee for that
group.

More information can be found in the following:

= Backaround document'® (February Photo by Janell Hillman. Santa Clara Valley Water District
2017)

= Freguently Asked Questions ‘8 (February 2017)

riefing paper'® (May 2015)

oo, WWWLCAIPhYtOS.OFQ OF
www.suddenoakdeath.org




Phytophthoras in Native Habitats Work Group

- www.calphytos.org |

Tyler Bourret,
UC Davis

David Rizzo,
UC Davis
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Matteo Garbelotto,
UC Berkeley,
Cooperative Extension

Janice Alexander,
UC Cooperative
Extension
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Alisa Shor,
Golden Gate NPC

Diana Benner,
The Watershed Nursery
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OAK MORTALITY TASK FORCE "%
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iome What is Sudden Oak Death? Diagnosis and Management Maps & Visual Media Newslett

Sudden Oak Death is a tree disease caused by the fungu

First recognized in the mid 1990s, the disease kills some WWW s u d d e n o a kd eat h o r
agrifolia, and an oak relative, tanoak, Notholithocarpus de | L]

mnnatnl Savanta inm Dalifarnin and Oeason Tha oathanoan ol



Look for SOD Blitz results sessions

UC BERKELEY FOREST PATHOLOGY AND MYCOLOGY LAB

Home Donate New Treatment & Diagnosis Contact Publications TreeFAQs SM

SOD Blitz Meetings Fall 2018

This fall we are offering three workshops where we will discuss the results of the 2018 SOD Blitz, the
annual citizen science sudden oak death survey, as well as provide recommendations to protect high-value
susceptible oak trees from Phytophthora ramorum, the pathogen known to cause sudden oak death.

Workshops are open to the general public, tree care professionals, land managers, and other interested
parties. CEUs with ISA are pending.

= 10/10/18 Wednesday, 6 pm, UC Cooperative Extension Office, 133 Aviation Blvd.,
Santa Rosa, CA

= 10/16/18 Tuesday, 7 pm, Portola Valley Town Center, 765 Portola Rd, Portola
Valley, CA

= 10/17/18 Wednesday, 7 pm, Morgan Hall Lounge Rm 114 Morgan Hall, UC
Berkeley Campus, Berkeley, CA



Mark your calendar...

7th Sudden Oak Death Science & Management Symposium
June 25 - 27, 2019. Golden Gate Club, The Presidio.
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For info on sudden oak death: www.suddenoakdeath.org.
For Phytophthoras on native plants: www.calphytos.org.




	Cal_Poly_Restoring_Sudden_Oak-Death Impacted Forests
	MMWD_Resilient Forest Project Work
	Slide Number 1
	Sudden Oak Death Impacted Forests 2004 & 2009
	Resilient Forest Cooperative Research  Project 
	Slide Number 4
	 Resilient Forest Project- Treatment Sites 2018 �
	Treatment Plot 2-September 2018 
	Treatment Plot 5-September 2018 
	Treatment Plot 6-September 2018 
	Slide Number 9

	UC_Davis_Resilient Forest_Hydrological_Monitoring_Hartsough
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Wrap up and future directions

	USFS_Sudden_Oak_Death_Presentation

