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Outline — Climate-informed Reforestation

* Backstory and Need

* Working with Managers and Scientists
e Reforestation Summit
* Science and Management Dialog

* Responses and Case Studies
* Reforestation for Resilience
* Climate-wise Reforestation Toolkit
* A framework for seed collection

* Next steps and looking ahead
* Reforestation Dashboard

Credit: Amarina Wuenschel
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WARMER TEMPS AND DROUGHT = RISK FOR TREES

Credit: USDA-FS
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SNOW IS MOVING UPSLOPE
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CAMP FIRE

153,336 ac

* Single most destructive and deadly fire in state
history

* ~mix of private and federal land




CREEK FIRE

379,895 ac
Single incident largest fire in state history
Mainly SNF

~Half of burned area at high/extreme fire
intensity

Credit: Amarina Wuensct



SEQUOIA COMPLEX
FIRE

* 170,384 ac.
* Also heavy tree mortality area

* High severity burned Giant Sequoias

;,r
,Credit: USGS/UNR 5‘.*




The Urgency

Time sensitive

On top of existing reforestation
backlog

Larger areas with cover loss
Climate change forcing type change

Risk of cascading effects




1a. Reforestation
Dialogs

DIALOGUES AGENDA
Wednesday, November 28th

Welcome, Introductions, and Dialogue Objectives

)
)0 AM — Chris Fischer, Deputy Director State and Private Forestry, USFS Banning
9:30 AM . (N117)
Steven Ostoja, Director, USDA California Climate Hub
Session 1: A “Day in the Life” of a Forest Silviculturist
(Moderators: Steve Ostoja, Director, USDA California Climate Hub and Ramiro
130 AM — Rojas, Assistant Regional Silviculturist, USFS) Banning
10:30 AM (NUD)
Speakers: Ter Barka, Tahoe Natonal Forest (NF); Mary
Ryan Thompkins, Plumas NF; Dana Walsh, Eldorado NF
Session 2: Factors that Promote Increased Levels|
10:30 AM -~ Regeneration
11:30 AM . N
Speaker: Phil van Mantgem, Research Ecologist, USGS
11:30 AM —
1:00 PM Lunch
Session 3: A Decision Support Tool for Increasing| Forest Science and Manager Dialogues:

Success in Post-Tree Mortality Situations
Speakers: Marc Meyer, Ecologist, USFS and Zack Steel, E

Session 4: Patterns of Reforestation Success & F:
Environments

Speakers: Andrew Latimer, Professor of Plant Ecology, UC|
Young, Postdoctoral Forest Ecologist, UC Davis

Break

Frame Next Two Sessions & Break into Groups.
Faciitator: Chris Fischer, Deputy Director State & Private F{

Session 5A: Young Stand Management - Fuels &
Vegetation

Moderators: Dave Bakke, Regional Pe
Tompkins, Forest Silvicuiturist. USFS
Session 5B: Planting Location Prioritization
Moderators: Ramiro Rojas, Assistant Regional Silviculturist}
Warren, Ecologist, USFS

ide Specialist, U

Session 5C: Considerations around Plant Material
and Seedling Stock Types

Moderators: Diane Haase, Western Nursery Specialist, US
Research Geneticist, USFS Pacific Southwest Research St

Session Summaries/Report Outs

Wrap Up and Closing Discussion

Developing Reforestation Tools for Silviculturists

Wednesday, November 28th, 2018

USFS Wildland Fire Training & Conference Center
Banning Room (N117)

USDA  united states bepartment of Agricuture
S CVomia Cimle b

UNIVERSITY of CALIFORNIA

N; Agriculture & N0
Natural Resources SIERRA NEVADA
CONSERVANCY

Summary: Scientist-manager dialogues designed to exchange information around the needs,
concems, and time-relevant decisions that silviculturists interface with when prioritizing, planning, and
implementing reforestation projects. With a focused understanding of the needs and decisions tha
forest managers make, scientists can begin o better understand how their investments and outputs can
be better designed to meet those interests. This *by invitation” dialogue event will more effectively link
the sci interface wi

focus on investments in reforesting California’s forests in the

context of climate change, large fires, and tree die-off events,




1b. Reforestation
Science Summit

432 (2019) 209 224

ilable at ScienceDirect

Forest Ecology and Management

journal ge: www.clsevier

Tamm Review: Reforestation for resilience in dry western U.S. forests

=
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Malcolm P. North™"*, Jens T. Stevens", David F. Greene”, Michelle Coppoletta®, Eric E. Knapp',
Andrew M. Latimer”, Christina M. Restaino®, Ryan E. Tompkins”, Kevin R. Welch?, Rob A. York®,
Derek J.N. Young®, Jodi N. Axclson”, Tom N. Buckley”, Becky 1. Estes', Rachel N. Hager’,
Jonathan W. Long", Mare D. Meyer', Steven M. Ostoja™, Hugh D. Safford™”, Kristen L. Shive”,
Carmen L. Tubbesing”, Heather Vice’, Dana Walsh?”, Chhaya M. Werner”, Peter Wyrsch”

D of Pl Scemes, Universty of Collforia, Duvis, CA 95816, Unied St
" Enironmentul Science, Policy, and M it Dept, Uiversty of Gaifornia, Derkeley, €A SM720, Ui Staies
“New Mexico Landscspes Field Station L. 5. Geolapical Survey, Santa Fe, NM 47508, United Sutes

4t of Fovesry anc Wiland Resoueces, Humbokde St Uniersity, Avcase, CA 5521, Unived Seses

sari
" USDA Forest Service, Somthern Sierra Regiomal Beology Program, Dishogs CA $3514, United Stales

™ U5i0A Cafformia Climat fiub, Agpiculural Kesearch Serace, Universy of Colifornia, thds, CA 95616, Uited States
LSO Farest Servic, Regfonad Fcclogy Program, Vallo, (A 94552, Ui Sates

 Departmere of Firommentol Science ans Py, Univerity of Caffrnia, Tavis, CA 95618, Urited States

* USDA Forest Serice, Bdurads N.F, Georgeten, CA 95634, Uit Stmes

ARTICLE INFO ABSTRACT

Kepwords: The increasing frequency and severity of fire and draught events have negatively impacted the capacity and
Climste change sucoess of reforestation efforts in many dry, westem U.S. forests. Challenges to reforestation include the cost and
Devaghi safety concerns of replanting large arcas of standing dead troes, and high seedling and sapling mortality rales
due 10 water stress, competing vegetation, and repeat fircs that burn young plantations. Standard reforcstation

Soaital butaroganslly practices have emphasined establishing dense conifer caver wilh gridded planting, sometimes called ines in

ity

— i Nines, followed by shrub control and pre-commercial thinning. Resources for such intensive manageaent are
o e increing; L reslucing the copcity oms 1 develog early resiliene: 1 fire and drought_
his papes research reforcstation pracices in
e western 15, may neee] adjuemen, and suggests bow these practiees might be medife 10 fmprove their

saccess, Inp ‘when plantations with regular tree spacing, clevat the sk of furure

1 how planting density, spati ad spec stion mi e 10
scedling and sapling survival through recurring droaght and fire events. Within large areas of cantiguons
mortality, we suggest 3 “thres zoa” approach 1 reforesation following 2 mor disurbance Ut includes (3)
warking with natural recruitment within a peripheral zone near live troe seed sources; (B) in a secand zone,
eyoru effective e disersal rage but i accessible: s, planing 3 combination of clasierc) asd regularty
spaced seedlings that varies with microsite water availability and potcatial fire behavior; and (c) a final sone
defined by remote, steep terrain that in practice limits reforestation efforts 1o the establishment of founder
stands. We als emphasize the carly use of preseribed fire o build resilionce in developing stands subject fo
incressingly common wikifires and drought events. Fiaaly, we highlight limis t our current understandiag of
how young stands may respond and develop under these proposed planting and slviculural practices, and
deatily areas where new resesch could help refie thes.

« Corresponding authar,
Emil address: meorb@ucdavis ed (MP. North).

1:1016/) foreco.2018.09.007

Reccives] 8 July 2018; Recrived in revies] form 31 August 2018; Accepies 6 Seplermber 2018
Avatlable online 21 Soptember 2018

03781127/ Published by Elsevier B.V.
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Reforestation Science
Summit
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A Three Zone
Approach

North et al. 2019 Forest Ecology and Management




North et al. 2019 Forest Ecology and Management
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2. Climate-wise
Reforestation Toolkit

Decision Support toolkit
Reforestation Prioritization Tool
Post-drought Stand Condition Tool

Best Management Practices

Step 1: Select area of interest

Step 2: Select reforestation need
threshold:

Mortality Threshold (% loss)

10 B8 100

Step 3: Select mechanical constraint
scenario:
® Moderate constraints

(O Fewer constraints

Step 4: Select data layer weights:

Drought Risk (CWD)

7 (0]

High-severity Fire Core

0] 1

Wildland-Urban Interface

(0] 1

About Prioritization tool Stand summary tool

~

v

BMP guide Technical Info

Post-Mortality Reforestation Prioritization Tool

G R E AT

Los Padre
Hatend

Leaflet | Tiles © Esri — Esri, DeLorme, NAVTEQ, TomTom, Intermap, iPC, USGS, FAO, NPS, NRCAN, GeoBase, Kadaster NL, Ordnance Survey,

Esri Japan, METI, Esri China (Hong Kong), and the GIS User Community

Source: USDA California Climate Hub Website




r
Post-Mortality Reforestation Prioritization Tool _ e g —
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Select display Layers: L e s’ ,,._"
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threshold: O Non-USFS Land ;

Mortality Threshold (% loss)
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Kong), and the GIS User Commmunity LAl




Climate-wise decision support tool

Reforestation Resources



https://climate-wise.shinyapps.io/reforest_toolkit/
https://www.climatehubs.usda.gov/hubs/california/topic/reforestation-decision-support-tools

3. Forest Seed
Collection

Forest cover decreases annually

Seed and seedling resources in short and
limited supply

Reserves mainly consist of few species
Seed crop years are limited
Limited to USFS units in Region 5 CA Only

Efforts underway to expand to all state
forested lands

John Battles




1. Map species distribution and 2. Assess climate exposure

Bass Lake Ranger District

Ponderosa pine (Pinus ponderosa)

Current [ 55%
Exposure - 680%
B - P s
I o - 70%
B s B 5%
B 20 I s0%
B 25 [ 5%
- 30% [:J 90%
B 5% [ ] os%
- 40% - 99%
B +s% B oo
- 50% - NA

[ | CAEcoregions

0 25 50 100 150 200
O e s Miles

Sierra National Forest

- > 95% + non-analog

0 B 10 20 30 40
Miles

Projected climate exposure in 2040-2069 for
Ponderosa pine under MIROC ESM RCP8.5. This is a
hotter and drier projected future climate.



3. Clip for access and accessibility

Bass Lake Ranger District
Sierra National Forest

m— Y | vy NS
Conifer & Mixed forest L= 8 i ) / Hﬁr‘ /‘ﬁ ::lé“: ",l-!
] B 7 - -' :

Climate-risky areas of Ponderosa pine within 500m-buffers of
transportation lines under MIROC ESM RCP8.5.



4. Check with high-resolution imagery
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roads can be compared with high-resolution imagery



Conclusion — Looking Ahead

[ ]
Future Task Force meetings:
.
Aug. 12, 2021 — Sacramento, 3:30-5
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INErOdUEHiON ... ees e 10 ® N OV 18 202 1 Southern Ca I iforn ia
Goal 1: Increase the Pace and Scale of Forest Health Projects 13 . ) )

Accelercte Restoration Across All Lands 14 1 4 m

Mebilize Regienal Action Plans . p ° °

Conserve Working Forests .. .

Reforest Burned Areas S SRS °

Improve Regulatory EFficiency ..o 25 Feb 17 2022 — Sacra mento 3 . 30—5

. ) ) .

Suppert Community Risk Reduction and Adaptation Planning

Increase Fuel Breaks ..........

Protect Wildfire-Prone Homes and Nelghborhoods

Create Fire-Safe Roodways - [

Reduce Health Impacis of Smoke ay ) O r O a S ) p ° l I l °
Goal 3: Manage Forests to Achieve the State’s Economic and

Environmental Goals .. . U, 35

Integrate Foleerunagemem info Srme Clumme an Buo iversity Frogrﬂms . 35 [ ] A u 1 1 2 O 2 2 — S a C ra m e nto 3 . 3 0—5

Create o Sustainable Wood Products Market in California ... . .37 ] ) ) .

Sustain and Expand Outdeor Recreation on Forestlands ... SRS 39
Goal 4: Drive Innovation and Measure Progress ................c.c..... 41
Utilize Best Available Science and Accelerate Applied Research ... Lo .
Expand and Improve Menitering, Reporfing ond Decision-Support Toels .. 42 [ N OV 1 7 2 O 2 2 S I e r ra N eva d a 1 4
* V4 )

p.m.
Executive SUMmMary ...t ese e eeeas £
Increase Prescribed Fire ...
Goal 2: Strengthen Protection of Communities ...

p.m.
Improve Utility-Related Wildfire Risk ..
Protect and Expand Urban Canopy and Forests 40 p m

. .

Moving Forward: Maintain Progress and Partnerships ... 46

p.m.

Appendices:

Appendix A: Summary of Actions .
Appendix B: Racant Executive Orders
Appendix C: Forest and Wildiire Action Flan Guldmg Legislation ) o
Appendix D: Regional Profiles ..o e 73

mmendations of the California Forest Management Task Force » Januvary 2021



Thank you & Stay in Touch

www.climatehubs.usda.gov
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