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ISSUES & OPPORTUNITIES




Photo credit: John McColgan, BLM




Wildfires

e Extremely severe, large fires
e Real threats to people and forest ecosystems

Southern Cal

October2007

50-60 mph w NS
Burned 200,00 (HEIRESRE S e
3 people died S g .
1,300 homes destroyed
500,000 people evacuated.--. .-«
1,000 firefighters fought



Wildfires

Colorado Spring, CO

June 2012

7,300 ha burned

1 persondied

32,000 residents evacuated
346 homes destroyed

$450 millioninsurance
claimed




Wildfires

June 2012

120,000 ha burned
1,200 firefighters fought
$23 million of suppression cost






Wildfires

e Wildfires> 250 acres (1980 — 2003)
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Figure 2 - Average annual acres bumed, by decade, Rising firefighter effectiveness and other factors
steadily lowered the number of acres burned until the 19905, when a slight risc was followed by a
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(Source: USFS, BLM)
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e Large federal budget spent on fire suppression every year
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Forest Service Appropriations: Firefighting vs. Non-

Firefighting Expenditures
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FY 2014 Forest Service
Appropriations: Firefighting vs.
Mon-Firefighting

o Fire 42%

B Non-Fire
58%

(USFS 2014)




* Fuel reduction and restoration treatments

Hazardous Fuels Reduction and
Restoration Treatements
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* Fire Suppression — Equipment De%mp;n
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Wildfires — Opportunities

Treatment

Burn-out
Burn-out Burn-out

Mechanical Fuel Break

Retardant Wet Line

Concept: Strategically Placed Shaded Firebreaks
to Stop Advancing Fires

Source: Obie O’Brien and Bryce Stokes, USFS




e Cut tree selection
e Operations Research
e Fire Behavior Modeling
* Remote Sensing & Precision Forestry
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LiDAR-derived Logistic regression Tree-level skidding Minimize fuel
data models cost model connections and

costs
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LiDAR-derived Logistic regression Tree-level skidding Minimize fuel
data models cost model connections and
costs

eg(x)

P =1_eg(x)




* Tree-level crown fire initiation and
propagation models

e Wildland-urban fire dynamics simulator
(WFDS)

e Different tree arrangements representing
various tree sizes and spatial distribution

* Crown fire initiation
e Tree sizes (i.e., CBH, HT)
e Crown fire propagation
e Tree sizes (i.e., DBH, CW)
* Tree spacing
* Tree density
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 Crown fire initiation model

g(x)
P— & g(x)=10.93897+(0.24285x HT)—(2.84814x CBH)
P = probability of crown fire initiation will occur
HT = tree height

CBH =crown base height



e Crown fire propagation model

e9(x)

P = ) g(x)= -6.9064 +(0.3194 x HT ) (3.2356 x SP )+ (69.4118 x CI )
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LiDAR-derived Logistic regression Tree-level skidding Minimize fuel
data models cost model connections and
costs
g(x) =
P = —e = @
1 — e g (X)

F=r—
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LiDAR-derived Logistic regression Tree-level skidding Minimize fuel
data models cost model connections and
costs

(x)
e = Q\

P =1_eg(x)




* Minimum Vertex Cover (MVC) Algorithm

Clusters of connected trees MVC

Cut Tree Selection

Fuel 6
¢

connections

Skidding
costs




Crown fire initiation Crown fire propagation

Stand Condition

A Total fuel Number of Average connections Average connection Average trees per
Number of trees ignited .
connections  connected clusters per cluster per tree cluster
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Contreras, M. and W. Chung. 2013. Developing a computerized approach for optimizing individual tree
removal to efficiently reduce crown fire potential. Forest Ecology and Management 289: 219-233.
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e Strategiclocation of fuel treatments

Sconaria FLAMMAP inpatl Parametoms
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* Objective for driving treatment Minimize Z =Y 3 Y Loss ., x Y, ., x P,
placement and scheduling IoT GeC feF
* Minimize expected loss over time,
subject to user-defined limited 1 day (90%) 2 days(70%) 3 days(50%) 5 days(20%)
treatment acres by zones AN A AT AL T T
pIs
Relative Loss Values (Loss;,,) e

Low Med. High VeryHigh

FS, roadless 0 10 20 30
FS, accessible 0 60 70 80
FS, WUI 50 150 250 480
Right-of-way 0 0 800 800
State and 10 30 50 80

Private
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INSECT OUTBREAKS



Insect Outbreaks

5 millime
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Insect Infastatlon

Wood-boring beetles are devastating ‘9%
W

l} x
«sul

M Spruce beetle
"~ B Mountain pine beetle
& I Pifion |ps beetle

conifer forests across western North
America. The map shows the locations of
recent large-scale infestations by three
species of bark beetles. The graph shows
the total area affected by one species.

Forest area affected by mountain pine beetle
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e Wildlife habitat
e Water quantity/quality

Recreational values

Loss of timber values

Increase in firerisks

Public safety

Carbon source

Hazard (relative to no tree mortality)

/] 10 20 30 40 S0+
Time since outbreak initiation (years)

Fig. 4. Summary of the predicted hazard induced by severe tree morality from a mountain
pine beetle putbresak in lodgepole pine forests, relative to the case of no tree mortality, for
the three main elements of resistance to control, nameldy, fire behaviour characteristics
(=.g.. in relation to crowning and fireline intensity], firefighter safety considerations (e.g.,

in relation to snag conditions), and fire suppression operations (g.g., in relation to ;
and rate of firelne construction). Developed based on summaries by Hicke et &l [2012)
and Jenking e &l (2008, 2012, 2014]. The longterm [S0+ years) hazards are currently
unknown, as indicated by a question mark.

resistance to control in mountain pine beetle-attacked lodgepole pine forests.
The Forestry Chronicle 89: 783-794.)
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e Salvage logging — recover values as much as possible
wer timber products
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Insect Outbreaks — Opportunities

Innovative wood products: Construction materials , Concrete wood (Pasca et al. 2010),
Nanoscale lignocellulose fibrils (Hoeger et al. 2014), ect.



Insect Outbreaks — Opportunities

* Bioenergy production from beetle killed trees




Insect Outbreaks — Opportunities

* Bioenergy production from beetle killed trees

Products & Technology

planet

We are a lechndlogy company developing green fuel and ochar products to address |

! | Technological Breakthroughs:

§ !

Jet

(@) Biomass Fractionstor — (US patent #8,216,430 and #8,253 558
@) Advanced Catalysis - (US patent 58,143 464 and 88,137,628)
(@) cherto Sod Enhancer (US patent #8,236,085)
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Insect Outbreaks — Opportunities

e Biomass Supply Chain Logistics
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short haul grinding




Insect Outbreaks — Opportunities

* |n-woods Biomass Conversion




Insect Outbreaks — Opportunities

e Carbon Activation

BET surface area by Precursor

Bituminous Apricot stone []Subbituminous

O Hardwood BSI biochar TEA biochar

[y
U1
o
o

Lab steam:
950°C, 15psig

BET Surface Area (m2 g-1)

Precursor

Industrial steam:
815-927°C, 15psig
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CONCLUDING REMARKS







Thinking Inside the Box Thinking Outside the Box



Mecha
engineeri

Problem -> Solution Solution -> Problem



* Education

Proportion of undergraduate enroliments in various fields of study in natural
resources for 1880, 1990, 2000 and 2008

Undergraduate enroliments in natural resources by field of study for BUndeclared (UND)
MAUFRP institutions, 1980-2009 Wi5cils and Geology (SG)
T ——— BRange (R)
L p o e Ewater (W)
- ~ |=e=Forestry 145 % W 276% wrw | | MWood
L 1 ===Wood BRecreation (REC)
- 1= Wildlife and Fisheries| MNatural Resourcesand
- 7] | == Recreation i Environment (NR/ENV)
C 1 |===Waler WF Ewildlife and
C; =a= Range % wr Fisheries (WF)
r —+ Matural Resources "" wE i Forestry (FOR)
- and Environment e i
N = Soils and Geology
L =+ Undeclared
— Total
{enroliment*10™")
FOR FOR FOR FOR
4T3 % J1a% 273% 2231%
1980 1990 2000 2009 e

1880

1985 1890 1995 2000 2005 2010

A

Source: Sharik, T.L., R.J. Lilieholm,W.W. Richardson.2013. Trends in Undergraduate Enrollmentsin Forestry and Related Areas of Natural Resources in
the U.S. with respectto gender and race/ethnicity. Presented at IUFROLAT 2013, San Jose, Costa Rica, June 14, 2013.



Our Roles

Sustainability
Resilience
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e Redefining Roles: Networking + ??7?

* Knowledge Sharing: Joint conferences with
other divisions and disciplines

 Knowledge Development: Joint projects gl

ARE BETTER
funded by local governments, NGOs, THAN
intergovernmental organizations PUBLICATIONS

BN SR DL s IR
e Bt e i e

e Education & Training: Workshops, graduate
student conferences, young scientist awards
programs — grow the next generation of quality
researchers

e Communication: Social media engagement —
information broadcasting
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