
Buildin g Res ilien ce 
in  Un it  4

Br a yden  Bower sox, Cheyen n e 
Stephen s , Pa blo Ca r r illo-Wr ight



Ca ldor  
Fir e
• Bur n ed 221,835 

a cr es
• In cin er a ted  1,005 

s t r uctu r es , 636 
hom es

• Da n ger ou s  fuel 
r em a in s  a  pr oblem

• To pr otect  the 
com m un ity, 
in ter ven t ion  is  
r equ ir ed



Sha ded Fuelbr ea k

• Accor din g to Rya n  
Wim m er, Ca l Fir e 
for es ter, a  sha ded 
fuelbr ea k is :

• An  a r ea  with  a  
r educt ion  in  fuels  
ben ea th  the for es t  
ca n opy

• Pr even ts  fir e  to 
clim b the ca n opy

• Cr ea tes  a n  open  
floor  p la n / ca n opy

• Allows  for  less  
in ten se fir e  

• Fir efigh ter s  ca n  
cr ea te con tr ol 
lin es  with  less  
r isks



Sha ded 
Fuelbr ea k
Cr ea t ion  

Step Five: Reforestation

Step Four: Prescribed Burns

Step Three: Mastication

Step Two: Thinning

Step One: Removal of Snags



Gr izzly 
Fla ts  
Fuelbr ea k
• Goa l: es ta blish  a  sha ded 

fuelbr ea k lim it in g fir e  in ten s ity 
a n d spr ea d

• Sha ded fuel br ea ks  m a ke fir e  
ea s ier  to suppr ess  a n d con ta in

• Eva cua t ion  of r es iden ts  a n d  the 
t r a n spor t  of fir efighter s  in  a n d 
ou t  of the a r ea  will be m a de 
poss ible

• Exten ds  a cr oss  2,878 a cr es
• Alon g 38 m iles  of in gr ess  a n d 

egr ess  r ou tes  ea s t  of Gr izzly Fla ts
• We collected  da ta  on  Un it  4 

(cir cled  in  r ed)



Stockin g
• Min im um  s tockin g in  p la n ted a r ea s  

pr ior  to pr e-com m er cia l th in n in g is  
150 t r ees  per  a cr e over  a t  lea s t  50% 
of the a r ea . 

• The r ecom m en ded s tockin g ta r get  is  
200 t r ees  per  a cr e

• Pos t  pr e-com m er cia l th in n in g, 
m or ta lity fr om  pr escr ibed bu r n in g 
shou ld  n ot  exceed 20% of the 
exis t in g t r ees  per  a cr e

• Fr om  left  to r igh t : un der s tocked 
con ifer  for es t , hea lthy con ifer  
for es t , over s tocked con ifer  for es t



Da ta  
Collect ion
• Thur sda y wen t  ou t  to Un it  4 

to ga ther  da ta
• We ga ther ed  da ta  on  2 p lots
• 87 plots  tota l
• 1/ 50 a cr e ea ch
• Used a  GPS sys tem  to fin d  

ou r  p lot  cen ter s



Ga ther in g Da ta
• Swept  a r oun d p lot  w ith  a  r a diu s  of 16.7 feet

• Iden t ified  n um ber  a n d type of species  
pr esen t  in  p lot

• Assessed vigor  of seedlin gs  a s  well a s  
a n y da m a ge ca used by the her bicide 
spr a y

• Foun d the n um ber  of bla ck oa k seedlin gs  
over  3 ft  ta ll



Assess in g 
La n d
• Per cen t  of gr oun d cover ed by livin g br ush  

species
• Mullen , Deer  Br ush , Gr a ss , Br a cken  

Fer n , Whitethor n
• La n dsca pe ba r r ier s : 

• Down ed t r ees
• Steep s lopes
• Log decks
• Rocky ter r a in
• Loose soil



Da ta  Cover a ge

• Tota l a r ea  of Un it  4 
is  260 a cr es

• We on ly ga ther ed 
da ta  on  1.74 a cr es

• Assessed a  tota l of 
87 plots

• 0.67% of s ta n d 
a ssessed



Ma in  Da ta  Poin ts

• Pon der osa  Pin e = 77%
• Suga r  Pin e = 13%
• Dougla s -Fir  = 2%
• White Fir  = 7%

• 31% of Pon der osa  Pin e ha d her bicide 
da m a ge

• 52% of Suga r  Pin e da m a ged
• 25% of White  Fir  da m a ged

• Tota l of 132 t r ees  per  a cr e, or igin a lly 300 
t r ees  per  a cr e wer e p la n ted



Ma in  Da ta  Poin ts  
Con tin ued

• Sta n d is  m a in ly com posed of 
Pon der osa  Pin e, followed by Suga r  
Pin e

• Vigor  Ra tes
• Ba sed on  vigor  a ssessed, on ly 

114 tr ees  of the s ta n d a r e 
es t im a ted to su r vive



Wher e We Com e In

The Forest Service 
needs a solution to 
tackle the fire break

The data collected by 
this  competition will 
be used to find that 

solution

In original project, 
“Interplanting will 

occur where stocking 
falls  below 150 TPA.”

The choice is  clear: 
we are going to fix this  

firebreak

Discla im er
Ther e is  s im ply n ot  en ough  da ta  to en su r e the a ccu r a cy of 
the n um ber s . However, ba sed off wha t  we ha ve been  given , 
ther e is  a  p la n .



Ma th  Ba ckgr oun d
• Or igin a lly 300 t r ees  p la n ted  per  a cr e
• Now ou t  of 133 livin g t r ees  per  a cr e, 

on ly 113 a r e hea lthy en ough to su r vive
• 44% su r viva l r a te: NOT GOOD
• The a bsolu te m in im um  per  a cr e is  150 

t r ees
• Desir ed  is  200 t r ees  per  a cr e
• Accor din g to Ja ck Lit t le , a  Ca l Fir e  

pea ce Cor p  officer, p la n t in g ceda r  or  
white  fir  t r ees  is  a  com plete wa s te; 
they will s im ply gr ow in  on ce the 
fir ebr ea k m a tu r es .



Ma th  Tim e!
• At su r viva l r a te  44%,  84 t r ees  per  

a cr e n eed to be p la n ted  to r ea ch  
150 per  a cr e

• Suga r  Pin e is  bes t  gr owin g (bes ides  
Pon der osa  Pin e), so 84 Suga r  Pin e 
per  a cr e will be m os t  cos t  effect ive

• In  5 yea r s , in cr ea sed soil s ta bility 
a n d sha de will give Dougla s -Fir  a  
n or m a l su r viva l r a te  (70%)

• On ly n eed to p la n t  71 Dougla s -Fir  
per  a cr e a t  tha t  r a te  to en su r e 
des ir ed  qua n t ity



Mor e 
Ma th!

Phas e  1: Plant ing 84 Sugar Pine s  pe r ac re  give s  
e ach t re e , inc luding thos e  a lre ady the re , 221 s q . 
fe e t  (15’x15’ box)

Phas e  2: Plant ing 71 Douglas -Fir pe r ac re  in  2031 
give s  e ach t re e  161 s q . fe e t  (12.7’x12.7’ box)

Phas e  3: Re ve rt  to origina l p lan by 2036 to thin  
exce s s  Ponde ros a  Pine s  a s  ne ce s s a ry

Re s ult s : 2026 will s e e  fire bre ak have  150 
t re e s /ac re

Re s ult s  in  5 Ye ars : 2031 will s e e  200 t re e s /ac re  
with  inc re as e d b iodive rs ity



Why This  
Pla n ?
• In cr ea sed d iver s ity: 87 Pon der osa  Pin e per  

a cr e, 63 Suga r  Pin e per  a cr e, 52 Dougla s -Fir  
per  a cr e by 2031, with  In cen se-Ceda r  a n d 
White Fir  to gr ow in  the fu tu r e yea r s

• Not on e la yer  for  fir e to bu r n  th r ough; sm a ll 
Dougla s -Fir  will n ot  be in  sa m e lin e a s  
Pon der osa  Pin e a n d Suga r  Pin e

• Soil s ta bility a n d extr a  sha de will en cou r a ge 
gr ea ter  su r viva l r a te for  Dougla s -Fir

• Resu lt  of gr ea ter  su r viva l r a te: For es t  Ser vice 
will sa ve t im e, m on ey, a n d fu tu r e r esou r ces  
while s im u lta n eous ly pr otect in g a ga in s t  
fir es .

• Reduces  “ wolfin g ou t”  of the t r ees , a s  Ja ck 
Lit t le  of Ca l Fir e descr ibed



Poss ible 
Ba r r ier s

Access 
difficulty

Cost: trees  
are 

expensive!

Involves 
revis ing 

original plan



Got Ques t ion s?
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