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Introduction 

Sever a l  g u i d es and  book l ets have been wr i tten to he l p  the hom eowner 
d e a l  w i th  part i cu l ar as pects of l iv ing i n  the f ire-prone w i l d l ands of the Pac i f i c  
Southwest. U nt i l  now, however ,  n o n e  has g iven t h e  homeowner comprehens ive 
advice on  manag i ng h is property effect ive ly  so as to reduce the c hance of 
w i ldf ire and m u d f l ow d isasters and the hardsh i ps,  both persona l  and f i nanc ia l ,  
they  br i ng .  T h is book l et attem pts to  prov ide  s u c h  adv ice  i n  a pract i c a l , non
s c ient i f i c ,  yet profess i on a l  m a n n er ,  thr oug h b as i c  pr i n c i p l es a n d  g u i d e l i n es. 

T h is book l et is b ased o n  a n d  conta i ns exc er pts fro m  the  P SW G e n er a l  
Tec h n i c a l  R epor t  Living More Safely at the Chaparral-Urban Interface, a 
g u id e  to h il ls i d e  pr operty m an ag e m e n t  for f ir e  a n d  waters hed protect i o n .  
B o t h  p u b l i c at i o ns wer e  wr i tten by the s a m e  a u th or u nd er cooperat ive  c o n
tr a c ts betwee n  the  Pac i f i c  S o u thwest F or est a n d  R a ng e  Exper i m e n. t S tat i o n  
( F or est S er v i c e, U .  S .  Departm e n t  of  Agr i c u l ture) a n d  t h e  C o unty of  L os 
A nge les. They are based on resear c h  by the Forestry Bureau of the Los Ange les. 
County F ire  Department  and  the For est F ir e  Laboratory of the P a c i f i c  South
west Stat ion  i n  R i vers ide ,  C a l ifor n i a. T hey a lso i ncor porate state-of-the-art  
k n ow ledge in  var ious w i l d l an d  d isc i p l i nes,  and the ex per ie n c e  g a i ned by the 
author  in  dea l. i ng w i th f ire  and  f l oods in  h is wor k  and as a homeow n er at the 
c haparra l  boundary. 

T h e  book l et f irst provid es a br ief  d escr i pt ion  of the c h aparra l  p l ant  com
m u n i ty, fo l l owed by sect ions d es cr i b i ng some bas i c  cons i d erat ions of  water
s hed a nd f ir e  m a n agement. L ater sect ions dea l  w i th  i m pr ov i ng safety arou n d  
t h e  home throug h home d es ig n, l a n dscap i ng, a n d  m a i ntenance; protect i ng 
o n eself  and  one's property d ur i ng a w i ld f ire; and,  f i na l l y, prov i d i ng e mergency 
treatment  of h i l ls id es after a f ire. 

After fire, chaparral recovers by means of seeds, sprouts, and bulbs. 

1 



The Chaparral Plant Community 

C a l i forn i a's c haparra l  p l ant  c o m mu n i t ies cons ist of many d i fferent woody 
s h ru bs and herbaceous spec i es that have adapted over m i l l ions of years to 
frequent  f i res a nd extended per iods of  d rought. T he m, ixtu re of p l ant  spec ies  
i n  the c h a parra l  com mu n it ies var ies w i th  suc h  factors as as pect and  steepness 
of s l ope, so i ls, e l evat ion, f i re frequency, a nd loca l  c l i m ate. A l thou g h  C a l i
forn i a's c l i m ate causes c haparra l  vegetat i o n  to be espec i a l l y  su bject  to l a rge 
d evastat i ng w i l d f i res, s i m i l a r  p l a n t  c o m mu n i t ies and assoc i ated f i re and  
wate rs hed prob l e ms occu r  i n  other  western states and other  countr i es. 

C hapar ra l  c o m mu n i t i es are c ha racte r i z ed by a r i c h  d ivers i ty of p l a n t  
s p e c i es. A l t houg h  n o  s i ng l e  c h a racte r is t i c  i s  p resent  i n  a l l  c hapar ra l  s p e c i es,  
severa l  adaptat i o ns to the h ot, d ry c l i m ate co m m o n l y  occu r. For exa m p l e, 
s o m e  spec i es have t h i c k  l eathery l eaves that  are s m a l l o r  even need J e- l i ke. 
T h is d es i g n  he l ps the p l a n ts to tole rate severe su m m e r  d rought. Other  
d ro ug h t  to l e rance  c h a racte r is t i cs i n c lude  waxy a n d  h a i ry l eaf  su rfaces a n d  
l eaves t h a t  h ave a h i g h  a ro m a t i c  o i l  content. S o m e  p l ants become d o r m a n t  
a n d  s hed s o m e  o r  a l l  of  the i r  l e aves du r i n g  p r o l o nged d rou g h t . A d eep,  
extens ive root system w h i c h  i nc reases d rought  to l e ra n c e  a n d  p l a nt  su rv i v a l  
o n  steep s l opes i s  a n other  c haracter ist ic  c o m m o n  t o  m any c haparra l  s p-ec ies .  

C haparra l  p l ants su rv ive per iod i c  f i re by sprout ing  and by ger m i nat ion  of  
seeds s t i mu l ated by the  f i re. S oon afte r bu r n i ng ,  new s p routs g row f rom the 
roots a n d  root c row ns of m a ny p l ants. T h e n, fa l l  a n d  w i nter  ra i ns t r igger  p ro
l i f i c  germ i n at ion  of he rbaceous spec i es,  often result i ng  i n  a c o l o rfu l a r ray of 
w i l d f l owers i n  spr i ng. Seeds of woody p l a n ts a lso ge r m i n ate p ro l i f i c a l l y .  

P l ant  spec i es d i ffer i n  the i r  suscept ibi l i ty to  f i re. T h e i r  age  and  phys io l og i
c a l  state (whether f l owe r i n g  or dormant, for exam p l e) a lso i n f luence bow we l l  
they bu r n .  F o r  c hapar ra l-type ve getat i o n  i n  genera l ,  the m ost - i m porta n t  
factors i n f lue n c i ng f l a m m a b i l i ty a n d  f i re behav i o r  a r e  fue l  m o istu re ( the 
m o istu re c ontent of l iv i n g  and de ad p l ant  m ate r i a l ), fue l  l oad i n g  (the a m ount  
of  p l ant  m ate r i a l  per  un i t  area), and  the rat io  of f i n e  dead fue l  to  l i v i n g  fue l. -

Herbaceous native plants and aerially seeded ryegrass cover the mountains again at the 
end of the rainy season after a fall fire. 
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Fue l  mo i s tu re is h ig h  i n  w i nter  and  s p r i ng ,  but g radua l l y  d e c reases du r i ng the 
hot, d ry sum me r  m onths. The dead-to- l ive rat io ,  as we l l  as the fue l  l oad i ng ,  i n
c rease, c aus i ng i n c reased f i re d a nger  as p l ants m atu re and  become o l d. 

F i re h i story records i n d ic ate that p l ant  success ion  patterns  i n f luence  f i re 
frequency i n  c haparra l  c o m mu n i t ies. C hances  of hav i ng a second f i re w i th i n  
t h e  f i rst few years after a n  area bu rns  a re h ig h  because o f  t h e  l a rg e  a m ou n t  of 
herbaceous fue l s  suc h  as g rasses and f l ow e r i ng a n nua l  p l a nts that fo l l ow the 
f i rst  bu rn. T hese p l ants read i l y  become d ry and carry a l ow- i nte n s i ty f i re .  As 
the woody p l a nts beg i n  to dom i nate an area aga i n, germ i n?t ion  of the 
s ho rter- l ived herbaceous  spec ies  i s  i n h i b i ted . T h is g reat ly reduces f i re d a nger  
for about the next  10  years because of the h ig h  proport ion  of I i ve ,  suc cu l ent  
p l ant  parts and the l ow proport ion  of f i ne d ead p l ant  m ate r i a l  o n  the s h ru bs .  

F i re f requency tends  t o  be g reatest i n  a su bu n i t  o f  c haparra l  c a l l ed  coastal  
sag e  vegetat ion. T h i s  s pe c i a l ized c haparra l  type i s  dom i n ated by p l a nts that 
te n d  to g row m o re herbaceous m ater i a l  each year than d o  woody c haparra l  
s h rubs .  

P l ants and  so i l  o n  south-fac i ng s l opes a re  d r ie r  than o n  north-fac i ng s l opes 
because they are ex posed to m o re d i rect  heat from the su n. Spec ies  o n  these 
s i tes bu rn  m ore read i l y  than vegetat i o n  on  coo l e r, wette r s i tes .  

Summary 

• C hapar ra l  c o m mu n i t ie s  h ave adapted to su m m e r  d roug ht, f requ e n t  f i res ,  
and steep unsta b l e  s l opes .  

• C h apar ra l  p l ants  are  ab le  to recover  afte r f i re by s p rou t i ng a n d  by f i re
s t i mu l ated germ i nat ion  of seed s .  

• T he f l a m m a b i l i ty of  c hapar ra l  veg etat i o n  d e p e n d s  o n  i t s  f!!O i s tu re c o n
tent, the  rat i o  of d ead-to- l i v i ng fue l ,  a n d  the  a m ou n t  of vegetat i o n  per  
u n i t area. 

• T he stag e  of p l ant  su ccess i o n  a n d  the  seve r i ty of a s i te affect the  l i k e l i
hood a n d  i ntens i ty of a f i re. 

Five years later young woody plants have replaced the herbaceous species; at this stage 
they do not carry fire readily. 

· 
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Watershed Management Considerations 

A waters h ed c a n  be d e f i n ed as a l l  the  l an d  a n d  water w ith i n  the  c o n f i nes  
of  a d r a i n ag e  area .  I ts  d epth exten ds from the  top of  the  veg etat i o n  throug h 
the  so i l  to t h e  u n d e r l y i ng g eo l og i c  str ata t h at restr ic,:t w ate r m ove m e nt .  
C h a pa rr a l  so i ls a n d  t he i r  u n d e r l y i ng so i l  m a n t l e  c a n  store great quant i t i e s  o f  
water. R a i n f a l l i n tens i t i es r a r e l y  exceed the  so i l  i n f i l trat ion  rate of we l l 
veg etated c haparra l  watersheds. Watershed p ro b l e m s  occur when p rotect ive 
veg etat ion  is  removed as by w i l d f i re o r  l and  deve l o p m ent. 

T h e  m a i n  ob ject ive i n  watershed m an ag ement  of c h a p arr a l  l a n ds is to 
m a i nt a i n  v ig o rous, mu l t i-aged stands of  vegetat i o n  w h i c h  can respond 
favo r a b l y  to per iod i c  d istur b an c e  ( by f i re). T h e  m a i n  ob ject ive  i n  h o m e
o w n e r  waters hed m a n ag e m e n t  is to m a i nta i n  a d e nse  cover of deep- rooted,  
h e a l thy vegetat i o n  t h at w i l l  stab i l i z e  the watershed  and cont ro l  the f l ow of 
water  f rom i t. S o i ls e ng i ne e r i ng tec h n iques, w h i c h  are d is cussed i n  d eta i l  in  
Living More Safely at  the Chaparral-Urban Interface, m ay also be n e c es s ary 
to contr o l  ru noff  and d r a i n ag e. 

I n  o rder to m eet the  var ious o bj e c t i ves, a waters h ed h as to be m a n aged 
as a un i t  a n d  the  e ros i o n a l  processes must be we ll u n d er stoo d .  T h e  f ir s t  
requ i re m e n t  m e a n s  cooperat i o n  a m o ng property owners , the  second  is:out-
1 i n ed b e l ow. 

Erosional Processes 

C haparral  vegetat ion  is com m o n l y  
found  on steep h i l ls ides, even on  
s l o pes that exceed the ang l e  of  m ax i
mum s lope.  T h is ang l e, often ca l l ed 
the ang l e  of repose, is the steepest 
ang l e  that bare so i l  w i l l  m a i ntai n .  For 
most n atur a l  s l opes and  m ost so i l s ,  
the  ang l e  of  repose is about 34° 
(67%).  Beyo n d  t h is ang l e, so i l  and  
roc ks1are tota l l y  u n d e r  the i n f l u en c e  
of  grav ity and  m ay s l ide  down h i l l  
u n l ess anchored by p l ants. Vegeta
t i ve cover,  root depth,  and  root 
stre ngth affect the extent to w h i c h  
l an ds l i d es occur . S l ope fa ilures are 
mu c h  l ess common with  deep- rooted 
veg etat ion  than with grasses,  and  
w i th  d ry so i ls than  w i th  so i ls that have 
been saturated by w inter storms or 
overwater i ng .  

S l o pes of vary i ng steepness are i l
lustrated i n  Figure 1. The re l at io ns h i p  
between s lope rat io, deg ree of s l o pe, 
and percent s l ope i s  a l so  presented. 
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Figure 1. Slope ratio, percent slope, and 
degree of slope are shown for some hill
sides of varying steepness. 



Landslides often result when the toe (base) of a slope is undercut so that hillside stability 
is weakened. 

A large landslide on slopes covered with 
chaparral. 

A landslide in a residential area. 

A large landslide on slopes covered with 
coastal sage. 

Slope failures after annual grasses have re
placed the deep-rooted native vegetation. 
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S o i l  fa i lu res are m ost  com m o n  o n  s l opes rang i ng from 25° to 45° (49% to 
100%) m a k i n g  proper m an agem ent  of  su c h  steep h i l ls ides extrem e ly c r i t i ca l. 
Beyo n d  45°, rock s l ides are the most com m o n  eros iona l  process .  

D ry c reep, the down h i l l  m ovement  of  d ry so i l  a nd debr i s ,  i s  com m on on 
steep s l o pes w i th  l i tt l e  vegetative cover .  It often exceeds wet eros ion  du r i n g  
l ow ra i n fa l l years and i s  espec i a l ly i m portant afte r f i re .  The d ry c reep settles 
at the base of s l o pes where i t  wa i ts to be flushed d ownstream and perhaps i n
to homes by occas i o n a l  storms of h ig h  i ntens i ty .  

So i l  s l i ps and l an ds l i d es account  fo r a l m ost 50% of the tota l e ros io n_on  a 
waters hed .  U n l i ke  d ry c reep,  these s o i l  m ovements norm a l ly occu r  when  �he  
so i l  i s  satu rate d .  They a re  read i ly v is i b l e  and  d i rect ly trans l ate i nto f i n a n c i a l  
l osses t o  downstream as we l l  as upstream homeowners .  When  heavy r a i ns fal l  
on  h i l ls ides l eft bare b y  f i re o r  i m p roper  b rus h c l earance,  the water can not 
i n f i l trate rap i d l y  enoug h i nto the  so i l ,  ru n n i ng i nstead ove r  the so i l  su rface 
and c aus i ng excess ive eros i o n  and swo l l e n  streams. The s o i l  from the bare 
h i l ls i d es and the d ry c reep that h as co l l ected in the canyons then com b i n e  to 
c reate mud f l ow d i sasters .  

Water-repellent Soil 

D a m aging f i res not  o n l y  bu rn  the  vegetat ive c over, but c a n  a lso cause the 
so i l  to become hyd rop hob i c  (water repe l l e nt). Norm a l l y, s l ig h t  water repel
l ency of s o i ls is  caused by the b reakdown of o rg a n i c  mate r i a l  and certa i n  
c h e m i c a l s  i n  p l ant  l i tter .  H ot f i res accentu ate t h is b y  concentrat i ng these 
water-repe l l ent  c hem i ca ls .  Some of the c h e m i c a l s  are vo l at i l i zed by heat 
from the f i re, resu l t i ng i n  g ases that penetrate deeper i n to the so i l. T h ere  the 
gases cool  and condense, coat i ng the so i l  part i c l es w i th  the water- repe l l ent 
su bstances .  S ince  ra ins can not read i ly penetrate t h is l ayer of  coated

-
s o i l  par

t i c l es,  water qu i c k ly satu rates the s h a l l ow wetta b l e  su rface l ayer. Sheet o r  r i l l  
eros i o n  occu rs after the su rface l ayer i s  satu rated .  More i n format ion  on  
hyd rop hob i c  so i ls is p resented i n  the watershed m a n agement  c h apter of  Liv
ing More Sa fely  a t  the Chaparra l-Urban Interface. 

Summary 

• Watershed m a n agement  a i ms at m a i nta i n i ng a deep- rooted, dense cover 
of  hea l thy p l ants .  

• Suc h  a p l ant  cover  contro ls su rface eros ion  a n d  redu ces s l i ppage by 
a n c h o r i ng the so i l. 

• Deep- rooted p l ants pu m p  water out of the so i l ,  l eav i ng it free to absorb 
w i nter  ra i ns. 

• Most postf i re mud f l ow o r ig i n ates from debr i s  accu mu l ated i n  canyo ns by 
prev ious su rface erosion ,  so i l  s l i ps ,  and l a nds l ides .  

• F i re can  accentuate the water repe l l ency  of  so i l .  
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Fire Management Considerations 

W i l d la n d  f i re ma nag e m e n t  attem pts to p red ic t  a n d  contro l  f i re behav i o r  
by ma nag i ng veg etat ive fue ls t o  contr o l  f la m e  l e ngth ,  rate of  s pr ead ,  a n d  
h eat  i n tens i ty. 

Fire Factors 

W i n d  is a n  i m porta n t  e l e m e n t  a ffec t i ng f i re behav i or. W i nd not  o n ly c o n
tro ls the d i rect ion a n d  spread of f i re, but a lso g reat ly  a ffects the f- la m ma b i l ity 
of  p lants by redu c i ng fue l  m o isture, prehea t i ng the p lants,  and ben d i ng the 
f la m es a h ead of the f i re. 

Most maj o r  w i l d f i res occu r  du r i ng extre m e  f i re weather  b roug ht o n  by the 
wa rm Sa nta A na or foe h n  w i nds .  W ith  the o nset of  these w i nds, w h i c h  b l ow 
fro m  the n orth or east, tem peratu res i n c rease ra p i d ly, even i nto the - n ig ht, a n d  
relat ive hum id i ty d ec l i n es d rast i ca l l y. U nd e r  suc h  cond i t ions,  f i res i n  matu re 
c ha pa rra l ca n not be contro l l ed u n l ess the fue ls a re exhausted. 

Topog raphy is a lso a c r i t i ca l  fa ctor i n  f i re sa fety. It affects w i n ds peed a n d  
d irect ion ,  a n d  i s  r espons i b l e  for d i fferen c es i n  h eat rad iat ion  a n d  f i re spread. 
The  m ost i m porta n t  topogra p h i c  effect to remem ber is that f ir e  spr e13.ds mu c h  
faster u ph i l l  tha n  down h i l l. 

Ignition 

A f i re is the f la m e, heat, a nd  l ig ht caused by bu rn i ng (ox ida t ion)  a fter a n  
object  has rea c hed ig n i t ion  tem peratures a n d  has been ign i ted . Ig n i t ion  tem
peratu res a re i nf luenced by the rate of  a i rf l ow (su p p l y  of oxyg en), rate of 
hea t i ng, and s i z e  a n d  s hape of the object. O n c e  ign i t ion  has 9c;cur red,  sus
ta i ned c o m bust ion  requ ires a cont i nu ous su p p l y  of oxygen  a n d  fue l. 

W i l d la n d  fue ls ,  suc h  as grasses, c oasta l  sage s c rub ,  c ha parra l ,  a n d  trees, 
have va r i ous ig n i t ion  requ i re m e n ts w h i c h  depend la rg e l y  on  the ir m o isture 
content  a n d  s ize. For exa m p l e, d ry g rass has the l owest heat requ i rement  for 
ig n i t ion , a nd  grassy areas therefore  have the h ig h est f ir e  frequency. Woody 
c ha parra l s h ru bs in c oasta l areas n or ma l ly d o  not become da ngerous l y  d ry 
u n t i l  late su m me r  or fa l l. 

Heat Sources 

H eat tra nsfer is by conduct ion ,  convect ion ,  a n d  rad iat ion. The f la m e  is the 
v is i b l e  bur n i ng gas a n d  va por  produ ced by the f ir e  a n d  p rov ides (a l o ng w ith 
a ir bor n e  s par ks) a d irect ig n i t ion  sour c e  for fue ls that have rea c hed ign i t ion  
temperatures. 

Convect ion h eat is the tra nsfer o f  h eat by atmospher i c  cu rrents a n d  is m ost 
cr i t i ca l  u n d er w i n d y  cond i t ions a n d  in steep ter ra i n. Wi th  l ight  w i n d  a n d  on 
l eve l  terra i n , the convect ion  h eat c o lu m n  is a l m ost vert ica l. Rad iat ion  h eat is 
tra nsfer of  heat by e l ectromag net i c  waves a n d  ca n ,  ther efore, traye l  aga i nst 
the w i n d. For exa m p l e, i t  ca n preheat the oppos ite s i d e  of  a bur n i ng s l ope in a 
steep ca nyon or a n e ig h bo r i ng h o m e  to the ig n it ion  po i nt. Conduct ion  is the 
d irect  tra nsfer of  heat by obj ects tou c h i ng eac h  other .  A n  exa m p l e  wou l d  be 
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t h e  t ransfe r  of heat from a stac k  of b u r n i n g  f i rewood to the s i d e  of the garage 
agai n st w h i c h  it i s  stacked .  

T h e  i nteract i o n  of  t h e  t h ree types of  heat t ransfer  w ith topography ca n be 
i l l u strated by v i sua l i z i n g  a b u r n i n g  matc h as  s hown in  Figure 2. When the 
m at c h  i s  he ld head u p, heat t ran sfer i s  by cond u ct i on o n l y, and  the matc h 
bu rns  s l ow ly .  The sit u at io n  is com para b l e  to a w i l d f i re b u r n i n g  d own h i l l .  I f  
t h e  m atch i s  h e l d  hor izonta l l y, heat t ransfer  is  by conduct ion  and rad iat ion ,  
a n d  the m at c h  b u r n s  a l itt l e  faster .  When t h e  matc h i s  h e l d  head down, i t  i s  
cons u m ed ra p i d l y  b e c a u s e  cond u ct ion ,  convect ion ,  and rad i at ion he_ at i n g  are 
o c c u r r i ng together .  The  s i tuat ion  is  c o m pa ra b l e  to a w i l d f i re bu rni n g  u p h i l l .  

Red u c i ng the d u rat ion  o f  heat and l e n gt h  o f  f la m es prod u ced by nea rby 
vegetat ion  ca n be c riti ca l  to p rotect ing you r home from f i re .  F l am e  l e n gt h  i n  
c hapar ra l  f u e l s  ca n be red u ced b y  m a i nta i n i n g  l ow-growing ,  w id e l y- s paced 
p la nts .  For  exam p l e, o n  steep s l opes,  30-foot f la m es o c c u r  i n  6-f0ot-ta l l  
mat u re c ha par ra l  at w i n d s  o f  less  t h a n  1 0  m i les  per  h o u r .  Red u c i n g  t h e  

·vegetat ion to  2 feet i n  he ight wou l d  red u c e  t h e  f l ames to 1 0  feet.  When  w i nd
s peed i n c reases to 50 m ph,  as  it often does d u r i n g  extre m e  Sa nta A n a  weat her  
con d it ions ,  t h e  f la m e  l e n gt h  fo r 2-foot-ta l l cont i n u o u s  fu e l s  i n c reases to 3 5  
feet a n d  f o r  6-foot-t a l l f u e l s  to m o re t h an 1 00 feet. 

The d u rat ion  of heat can a l so be a c r i tica l  factor .  For exa m p l e, the t i m e  
per iod f o r  heavy c haparra l  fu e l s  to  b e  cons u m ed m ay b e  m ore t h a n  1 0  m i n
utes ,  b ut i f  t h e  cont i n u ity and  he ight  of s u c h  fue l s  c a n  be red u ced,  t h e  d u ra
tio n  of  the f lame a n d  its asso c iated 
heat ca n often be s h o rtened to 
seconds .  T h u s, a yard t ree w h i ch may 
take severa l  mi n u tes to b u rn m ay 
represent a g reater haza rd to a home 
t ha n  nea rby d iscont i n u o u s  c haparra l. 

Summary 

• W i l d l an d  f i re m a n agem ent i n
c l u d es mod i ficat ion  of t h e  s i ze,  
ar rangement, and k i n d  of  vegeta
t ive f u e l s .  

• Veget at io n  modif i cat ions red u c e  
t h e  i g n i t i o n  pote n t ia l ,  f la m e  
l e n gth ,  a n d  heat output  of  a fi re .  

• H e at t ra nsfer  m ethods (co n d u c
t io n ,  convect ion ,  a n d  rad iat ion)  
vary i n  the i r  cont ri b ut ions  to a fi re 
d e p e n d i n g  o n  wi n d  a n d  
topography.  
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Figure 2. These matches show the interac
tion of the three types of heat transfer. 



Even in light fuels, convection currents in steep terrain can create long flames that can 
ignite a house. 

This burning mountain shows that houses situated on ridges and sides/ope are extremely 
vulnerable to fire. 

Fine dead fuels in the interior crown make 
many broad-leaved trees flammable. 

Conifers generally are also highly flam
mable and produce long flames. 
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Owning a Fire-safe Home 

T he f i re safety of a home de pe n d s  o n  t he c o nt i n u ity a n d  l o ad i n g  of the 
fue l s  a rou n d  it , t h e  l o c at i o n  of t he home w it h  res pect  to topograp hy, and  
t he des i g n  of  t he stru ct u re it se l f . 

legal Brush Clearance Requirements 

C a li fo r n i a  Resou rce Code 421 9 req ui re s  c learance of f l a m m a b le vegeta
tio n  fo r a m i n i m u m  d i st a n ce o f  30 to 100 feet a ro u n d  any st r u ct u re l0 c ated 
i n  a fi re hazardous  a re a. T he c le a r a n ce d i sta n ce i s  s u bject  to  loca l  e n fo rce
me nt,  a n d  in ext re me l y  h a z a rd o u s  a re as ,  l o c a l  f i re author i t ie s  m ay req u i re 
c l earance beyond 1 00 feet .  H oweve r, the i nte nt of the code is re ad i l y  de
fe ated if bas i c  f i re safety p ri n c i p le s  a re n ot c a r r ie d  i nto home de s ig n  and  
homesite se lecti o n .  

I n formatio n  adapted from a b r u s h  c learance leaflet w h i c h  h a s  been handed 
o ut for m any years by fire age n c ie s  i n  Los A n ge les  Co u nty i s  g iven o n  t he i n
s i de back  cove r. 

Fire Topography 

T he re l at i o n s hi p  be twee n topography  a n d  fi re be h a v i o r  i s  a facto r  ove r 
w h i c h  the homeowne r  has l i ttle contro l. He shou l d ,  howeve r, be aware of the 
re l at ion s h i p  as it re l ates s pe c i f i c a l l y  to h i s  prope rty. Figure 3 po i nts  out  that 
homes  located i n  n atu ra l  c h i m neys,  s u c h  as nar row canyons and  sadd les; are 
e s pe c i a l l y  f i re- prone bec a u se w i n d s  are fu n neled i nto these canyons and 
edd ies  are c reated. St u d ies  o n  homes  b u rned a long r idges have shown that 
homes  located whe re a canyon meets a r idge are m o re l i ke l y  to b!-H n than 

Figure 3 .  Winds tend t o  channel through natural chimneys, making narrow canyons and 
saddles particularly fire-prone. 
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ot h e r  r i dge-top homes .  I n  very steep and n ar row canyons ,  rad i at i n g  heat m ay 
a l so be a m ajor  factor  i n  f i re s p read and home losses .  

Figure 4 i l l u st rates how homes w ithout adeq u ate set backs on n arrow r idges 
are ofte n lost because  f l a m es and co nvect io n  heat h it the home d i rect l y .  
H o mes located on  the s l o pe ,  espe c i a l l y  st i lt and cant i levered homes, a re par
t i c u l ar l y  vu l nera b l e  i n  t h i s  respect .  

Building Design 

B u i l d i n g  d e n s ity and des ign  are i m po rtant safety cons iderat ions  because 
a b u r n i n g  home can  ign ite adjacent homes .  

The roof  i s  the  most vu l ne rab le  part of a home because  i t  i s  expose d  to a i r
bo rne sparks  The  wood s h i n g l e  roof has been t he s i ng l e  most i m po rtant 
e l e m e nt i n  home l osses d u r i n g  w i l d l and  f i res .  It i s  a l so a m aj o r  sou rce of a i r
borne f i rebrands  capab l e  of ign it i ng nearby st r u ct u res .  St u d ies of st r u ct u ra l  -
losses  d u r i n g  w i l d f i re i n  southern  Ca l i fo r n i a  have s hown t h at w it h  1 00 feet of 
b r u s h  c l earan ce, a home wit h  a wooden roof has a 21 t i mes g reater  c h a n ce of 
b u r n i ng than a home w it h  a nonwood roof.  A lthough  m ost f i re i n s u ran1=e rates 
are approx i m ate ly  25% h i gher  for wood roofs t h an fo r no nwood routs ,  t h i s  
rate  does not compensate for t h e  t r u e  d i fference  i n  r i sk .  

Exter io r  m at e r i a l s  used on  w i l d l an d  homes shou l d  have a f i re- res i stance  
rat i ng of  1 to 2 hou rs, mean i n g  t h at t h ey shou l d  cons i st of  m ate r i a l s  s u c h  as  
stucco, m et a l  s idi ng,  b r i c k, conc rete b l ock ,  and roc k .  T h i s  i s  espec i a l ly c r it i c a l  
for part s  of a home exposed to w inds  f rom t h e  nort h  o r  east ,  o r  t h at are pos i
t i o n ed at t h e  top of a s l ope .  Figu res 5 and 6 grap h ica l l y  s u m m ar ize  t he p r i n
ci p l es of topograp hy, vegetat ion ,  'and  a rc h itect u ra l  des ign  that c.an i m prove 

Figure 4. On narrow ridges, homes without adequate setbacks, such as those on the left, 
are particularly vulnerable to fire. 
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EXISTING LAUREL SUMAC 
PRUN EO YEARLY 
IN SUMMER 

OPEN SPACE CREATED BY 
THINNING, PLANTED WITH 
DROUGHT· TOLERANT 
GROUND COVER 

WOODY CHAPAR AL 
PRUNED TO 
REDUCE 
FUEL LOAD. 
ROOTS STILL 
ANCHOR 
THE SOIL. 

THE FIRE-SAFE HOME DESIGN 

ALLOWS FOR GREATER FLEXI
BILITY IN FUEL MODIFICATION, 
THEREBY RETAINING GREATER 
SLOPE STABILITY. BENCH DRAINS 
AND DOWN DRAINS WERE IN
STALLED DURING FUEL CONVER

SIONS. WITHOUT THESE SAFE

GUARDS FUEL CONVERSION IS 
NOT RECOMMENDED ON STEEP 

SLOPES SUCH AS THESE. 

Figure 5. Here are some ways to reduce fire risk by preplanning: 

1. Fire-resistant roof; preferably Class A, 
such as tile 

2. Stucco or other nonflammable siding of 
at least 1 hour fire-resistant rating 

3 . .Reduced overhang (preferably closed 
·eaves) 

4. Roof slanted to accommodate convec-
tion heat 

5. Safety zone (slope setback) of at least 30 
feet for single story home 

6. Pool used to create safety zone 
7. Shrubs and trees not directly adjacent to 

home nor overhanging the roof-· · 

8. A deck with exterior materials of at least 

1 hour fire-resistant rating 

Fire safety is further increased by fuel reduction to twice (200 ft.) the legal minimum (100 
ft.). Slope stability is maintained by retaining native plant specimen within the 18-foot legal 
distance for fuel separation. The flame length is still continuous but the amount and dura
tion of the heat output is greatly reduced compared to a 100-foot or less clearance. 

t h e  fi re safety of a p l an ned o r  a n  existi n g  home .  M a ny positive feat u res of  
home d esign are s hown i n  F i g u re 5 .  N ote t h at red u ced overhangs  o r  boxed 
eaves p rotect the house  from ignition  and  heat or  f l a m e  e nt ra p m e nt. U n d e r
eave  vent s  shou l d  be l o c ated near  t h e  roofli ne  rather  t h a n  near  t h e  wa l l .  Ex
te r i o r  atti c a n d  u nder f loor  ve nts  s h o u l d  n ot face possi b l e  fi re c o r ri d o rs a n d  
s ho u l d  be covered wit h w i re s c re e n  ( n ot t o  ex ceed 1/4 i n c h  m es h). Pi ct u re 
w i ndows and  s l i di n g  g l ass  doors s ho u l d  be m ad e  o n ly of t hick ,  tem pered safe
ty g l ass and p rote cted wit h nonf l a m m ab le s h utters .  Stone  wa l l s  can  act as 
heat s h i e l d s  and  def lect t h e  f l a m es. Swi m mi n g  poo l s , decks ,  and  patios· c a n  
be used to  creat e  a set back  s afety  zone  as we l l  as to  provide  safety ac
cessories. 
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FUEL REDUCTION 
REDUCES FLAME 
LENGTH 300% 

TWO FOOT TALL 
LOW-FUEL PLANTS SEEK GEOLOGICAL AND 

ENGINEERING ADVICE AS WELL 

AS HELP FROM EROSION CON
TROL SPECIALISTS BEFORE 
ATTEMPTING INTENSIVE FUEL 

MODIFICATION ON STEEP SLOPES. 
DRASTIC FUEL REDUCTION LEADS 

TO SLOPE INSTABILITY. 

Figure 6. Here are some ways to modify an existing property to reduce fiie risks: 
Negative Features 

1. Wood shingle roof 
2. Wood siding 
3. Large overhang (open eaves) 

4. High gable roof 

Modifications 
Fire-resistant roof 
Nonflammable siding _ 

Reduced overhang (closed eaves) 
Vent covers for fire emergency 
Redesigning is too expensive 

5. No safety zone (no slope setback) Create setback with a deck. where exterior 
material has a fire-resistanf rating of 1 hour 
or more 

6. Large picture windows Install nonflammable shutters 
7. Tree crown overhanging the roof Prune tree 

Sprinklers placed on a wooden roof provide added safety, but don't depend on them. 

Your Pool as a Water Source 

Poo l s  c a n  prov i d e  a cony e n i e nt wat e r  sou rce for u s e  before o r  d u r i n g  a 
f i re .  F i re e n g i nes  s h o u l d  be a b l e  to get w it h i n  10 feet h o r iz o nt a l l y  of t h e  
poo l. I f  t hi s  i s  not poss i b l e, t h e  p o o l  s h o u l d  be  eq u i p ped w it h  a botto m  
d ra i n  a n d  p i pe system that te rm i n ates  h or izont a l l y  o r  b e l ow poo l  l eve l  i n  a 
21h- i n c h  v a l ved st a n d p i pe eq u i pped w it h  a f i re hyd rant w it h  n at io n a l  sta n d
ard t h re a d .  A f l oat i n g  pool  p u m p  o r  port a b l e  gaso l i n e  p u m p_ w it h  a s u ct i o n  
h o s e  t h at c a n  reac h t h e  botto m  of t h e  p o o l  c a n  assu re a u s a b l e  wat e r  sou rce 
even when water  pres s u re a n d  e l ect r i c ity  fa i l. You w i l l  a l so need a f i re hose 
a n d  n oz z l e. 

F a b r i c  f i re hoses  are f i n e  for  u s e  w it h  poo l p u m ps t h at are des i g n ed for 
f i re f i g ht i n g, b ut s hou l d  n ot be used o n  home faucet s  because  t hey read i l y  
k i n k  as  w at e r  pressu re d rops. A l l  o utdoor  faucets  s hou l d  be eq u· i p ped w it h  
st rong 5/8- i n c h  ru bber  hoses t h at w i l l  n o t  b u rst w h e n  t h e  noz z l e  i s  t u r n e d  
off. A l ad d e r  s ho u l d  be ava i l ab l e  to  reach t h e  roof. 
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Fo r m o re i n fo r m at io n  o n  how to e n h a n c e  t h e  f i re safety of a ho m e ,  see 
Living More Safely at  the Chaparral-Urban Interface. 

Summary 

• C a l i fo r n i a  Resou rce Cod e  421 9  req u i res  c l earance  of f l a m m ab l e  veg et a
t i o n  fo r a m i n i m u m  d i st a n c e  o f  30 to 1 00 feet f rom any  st r u ct u re i n  a f i re 
h az ardo u s  area .  Lo c a l  o rd i n ances  d ete r m i n e  t h e  c l ea rance  d i st a n c e  a n d  
m ay be m o re rest ri ct ive. 

• Lo c at io n  of a ho m e  w it h  res pect to topography affects  it s l i k e l i ho.od  of  
b u rn i ng .  

• T he d e s i g n  of a h o m e  s h o u l d  ref l e ct f i re safety co n s i d er at io n s .  T h e  wood 
s h i ng l e  roof i s  the l a rgest s i ng l e  c a u s e  of  st r u ct u ra l  f i re los ses .  

• W it h  so m e  p l a n n i ng,  t h e  wate r i n  yo u r  poo l c a n  be an i m po rt a nt water  
sou rce for f i g ht i ng a f i re. 

Wood shingle roofs require an inappropriate amount of manpower and water during a 
wildfire because they are easily ignited by flying sparks. 

Wood sidings are almost as fire-prone as wood roofs. 
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Vents located near the roofline 
rather than the wa II. 

Shutters, even emergency plywood shut
ters, that protect windows. 

Boxed eaves that prevent heat 
entrapment even if the wood 
siding catches on fire. 
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Landscaping for Fire and Watershed Safety 

T h e  key to l an d s c a p i n g  i n  f i re-prone wate rshed areas i s  to s e l ect i v e l y  re
p l ace  h ig h l y  f l a m m a b l e  n at ive  p l ants  w i t h  l ower-g row i n g,  l es s  f l a m m a b l e  
p l ants  o f  eq u a l  root depth  a nd root st rength. , 

I n  rea l ity, o pt i m u m  root i n g  depth and f u e l  vo l u m e  genera lly work at odds 
w i th  o n e  another. T h at i s ,  l ow-g row i n g  p l ants  u s u a l l y  have re l at ive ly  s h a l l ow 
root system s  and ta l l p l ants have re l at ive ly  deep and broad l atera l  root sys
tem s .  Landscap i n g  req u i res a c o m p rom ise  between m i n i m iz i n g  fue l  vo l u m e  
ana m ax i m iz i ng  root depth .  

Rooting Depth and Fuel Volume 

As a r u l e, n onwoody gro u nd covers have an effect ive root depth of l ess 

. than 3 feet and can  be l ab e l ed " s h a l l ow rooted" for use  in steep ter- ra i n. 
G rasses a l so  be long  i n  t h i s  category. S h a l l ow-rooted p l ants s h o u ld · n ot be 
used as perm anent  cover o n  steep s l opes u n l ess  they are i nterp l anted at 
1 0-foot centers w i th  ta l l e r  s h ru bs and  20-foot centers w i th  trees. l n terp l ant ing  
i s  a l so req u i red i n  stab i l iz at ion of f i l l  s l opes. 

Woody gro u nd cover s h r u b s  genera l l y  are m oderate l y  deep rooted, w ith 
roots rang ing  from 3 to 6 feet in depth,  and can be effect ive l y  u sed o n  s l o pes 
in con j u nct ion  with ta l l e r  s h ru bs and trees. Most p l ant  spec ies  fou nd· in the 
coastal s age co m m u n i ty fa l l  i nto t h i s  root depth category. 

P l ants  w ith roots ran g i n g  from 6 to 
1 5  feet or  m o re in depth i n c l u d e  
m ost woody sh rubs i n  t h e  c haparra l  
com m u n ity as we l l  as s m a l l ,  d ro u g ht
to l erant  l andscape trees. Very few 
c o m m e r c i a l l y  a v a i l a ble w o od y  
gro u nd covers, w i th  t h e  ex cept ion 
perhaps of prostrate (tw i n  peak) 
coyote b r u s h  a nd p rostrate acac i a, 
have an effect ive root depth greater 
than 6 feet. P l a nts with roots m u c h  i n  
ex cess of  1 5  feet i n c l u d e  some n at ive 
s h r u b s  s u c h  as scrub oak and  l a u re l  
s u m ac,  and  trees of  l a rger  stature .  

Drought Tolerance and Sprouting 
Ability 

Drought  to le rance and  s p ro u t i n g  
ab i l ity a re a l so i m portant c o n s i d e ra
t ions  when se lect i ng  p l ants. Water 
w i l l  be a n  i n c reas i ng l y  s parse and ex
pens ive resou rce i n  the futu re.  T h e  
p l ant's a b i l ity t o  s u rv i ve on  l i tt l e  
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Deep-rooted coyote brush is a ·good 
drought-tolerant ground cover for moder
ately steep slopes. 
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water  as we l l  as to resprout afte r  a f i re or when neg lected (neg l ect cou l d  be a 
resu lt of water  shortage) can  mean sav ings  over t h e  years on water b i l l s ,  
m a i ntenance  costs ,  rep l ant i ng costs ,  a n d  h i l l s i de  rep a i rs .  

Her baceo u s  o r  sem iwoody grou nd covers l i ke v i n c a  or ivy, woody gro u n d  
covers l i ke coyote  br u s h ,  hedges s u c h  as o l eander , and myoporu m ,  and even 
some c o n i ferous  t rees l i ke Canary I s l a n d  p i n e  and C h ir p i ne do n ot need to be 
rep l a nted because t hey resprout read i l y. 

Most n at ive p l a nts  a l so res p rout,  and  some n at ive s h r u bs s u c h  as sugar
b u s h , sc ru b oak, ceanot h u s  spec ies, and  c hokec herr ies  can be n urt u red i nto 
short-stem med t rees. At spac i n gs of  about 25 feet ,  t hese p l ants- can  be kept 
re l at ive l y  f i re retardant t h rough  occas iona l  p ru n i n g. Resprout i ng broad
l e aved t rees,  s u c h  as oaks,  Ca l ifor n i a  pep per, Braz i l i an  pepper, sycamore, 
b l a c k  l o c u st,  and Ca l i fo r n i a  l au re l ,  to name j u st a few, can be effect ive ly  
b l ended i nto  the  l andscape sett i n g. For  f i re safety, t rees m u st be �r u n ed and 
s ho u l d  be l i m ited to the  n u m ber  necessary to  prov ide shade and s lope stab i l ity 

The  use  of herb i c ides  and pre-em e rgent c h e m i c a l s  m u st be c l ose l y  m o n!
tored i n  h i l l s ide  l andscap ing .  Overuse  can  k i l l  l andscape p l ants  and ster i l i ze  
so i l s. Fort u n ate ly, t h e  deepest rooted c haparra l  s h r u b s  a re  a l so t h e  hardest to 
k i l l  w it h  herb i c i des. S i n ce t hese s h ru bs serve t h e  dual  fu n ct ion of a n c h o r i n g  
t h e  so i l  to  t h e  bed roc k  and p u m p i n g  water out of t h e  gro u n d ,  so i l  s.l i p page i s  
a l m ost n ever observed where t h ey a r e  p resent. Morta l ity of s u c h. p l ants  often  
res u lt s  i n  s l i ppage 5 to  1 0  years  l ater  after  t h e  roots have rotted away. T h e  
o r i g i n a l  cause  of  s u c h  d e l ayed s li p p age i s  s e l d om recogn i z ed. 

Hillside Landscaping 

Some g ro u n d  covers and  low-fue l  s h r u bs com m o n l y  used for h i l l s i d e  l an d
scap ing  i n  southern Ca l iforn i a  are l isted i n  Table 1 a long w it h  the ir character i s
t i c s  and some suggest ions  about where they shou l d  be u sed . The  p l a nt spec ies  
l i sted,  except where i n d i c ated, are ab le to form a so l id gro und cover for  the  

Test plantings such a s  these indicate that Acacia ongerup (arrow) is a highly drought
tolerant and fast growing woody ground cover. 
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s l o p e s  rec o m m e n d e d .  H ow e v e r, 
there i s  n o  g u arantee that the spec ies  
prevent s l i ppage when  the so i l  
bec o m e s  satu rated . ln terp l an t i n g  
gro u n d  covers w i t h  s h rubs and  trees, 
as d i sc u s sed ear l ie r, w i l l  m ax i m i z e  
s l o pe sta b i l i ty .  P l ants that req u i re 
h i g h  m a i nte n a nce or that are read i l y  
b rowsed, s uc h  as  most ceanot h u s  
spec ies, a re not i nc l uded  i n  Table 1 .  

T he co l u m ns i n  Table 1 headed 
"aspect,"  "so i l  depth,"  and  " i r r iga
t i o n "  m u st be read as a u n it .  S o i l  
depth  f i g u res a p p l y  t o  med i u m-tex
tu red, loamy so il s .  T h e  i rr igat ion  
f igu res app ly  to coasta l  reg i o n s  of  
southern  Ca l i forn i a  and  attem pt to  
s h ow re l at ive wate r i n g  needs of  the  
p l a nts  l i sted . The  f igu res ass u m e  that 
so i l  m o istu re i s  recharged to 1 2- i nc h  
depth d u r i n g  water i ng .  I n  rea l i ty, t h i s  
g o a l  i s  rare l y  ac h i eved t h ro u g h  over- Erosion netting reduces soil erosion on 
head wate r i n g  because of sp r i n k l e r  steep slopes. 

des ign  and  t i m e  per iod necessary for 
i r r i gat i o n .  T h e  effect ive root i n g  dept h s  i n d icated i n  Table 1 are b ased o n  
m o i st u re withd rawal  by roots  after s o i l  m o i stu re h as b e e n  d e p l eted i n  the u p-
pe r so i l  l ayers .  

_ 

T h e  term " f i re retardance" as u sed i n  Table 1 ref l ects d i fferences i n  fue l  
vo l u m e, i n h e rent  f lam m a b i l ity c h a racter i st ics  of  the p l an t, and ease  of  f i re 
s p read . For  exam p l e, u nder  extre m e  autu m n  f i re cond i t ions, o n  steep s l opes 
w i th  nongust ing  w i n d s  of  30 m p h, a 2-foot-ta l l  so l id gro u n d  cover w i th  " h igh" 
f i re ret a rdanc e  i s  expected to p ro d uce a f lame l ess  than  1 0  feet  l o n g  and to 
red uce the rate of  f i re s p read .  U nd e r  s i m i l ar cond i t ions, a p l ant w i th  " l ow" 
f i re retardance  m ay ign ite read i l y, w i l l  c arry the f i re, and  c a n  prod uce f l a m es 
appro ac h i ng 2 5  feet i n  l ength .  For  com par i so n, m atu re c haparra l  u n d e r  these 
cond i t ions  can  p rod uc e  f l ames  exceed i n g  80 feet in  l ength .  

The fo l l ow i ng exa m p l e  w i l l  i l l u strate the use  of Table 1 .  C apeweed i s  l i sted 
in  row 1 of  the tab le .  C o l u m n  1 s hows that the spec ies i s  most  effect ive for  
p l ant i ng  on  s l opes not exceed i n g  2 5°, b ut m ay be used on  a l i m ited sca l e  on  
s l i ght ly  steeper  s l opes .  T h e  s h a l l ow root system of c apeweed m ay t r i gger  so i l  
s l i p page.  T h e  next t h ree co l u m n s  are to  b e  read a s  a u n i t a n d  s how t h e  re l a
t io n s h i p  between aspect, so i l  depth, and i rr i gat ion  req u i re m ents .  For  exam p l e, 
the f i rst l i n e  s hows that o n  a north-to-east aspect w i th  l ess than  1 foot of so i l 
d epth, estab l i s hed p l ants req u i re s u m m e r  i rr i gat ion  o nce to tw ice a month .  
T h e  rem a i n i ng co l u m ns a re  s e l f-ex p l a n atory. 
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Ice plants have a shallow root system that was not able to prevent this slippage. 

This sloping lawn sheds water onto the adjoining bank, causing slippage. 

Capeweed on the bank is excellent to prevent surface erosion but its shallow root 
system is unable to prevent soil slippage. 
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Ice p l ants ,  l isted i n  row 5, have been used extens ive ly  for hi l l s id e  p l a n t i ng 
because  they are l ow g row i ng, d rought  to l e rant, f i re retard ant, and aesthet i
c a l l y  ple as i ng;  they are eas i l y  estab l i s hed o n  harsh s i tes, and req u i re m i n i m a l  
m a i nte n a nce a n d  wate r i ng .  H owever, d u r i n g  h i g h  i nte ns ity storms ,  b y  f a r  the 
greatest s l ope fa i l u res are fo u n d  on  h i l l s ides  p l a nted wi th ice p l ants .  A w i se  
hom eowner  w i l l  acq u i re the wr i tten o p i n ion  of  a geo log i st  regard i n g  s l o pe 
sta b i l ity before p l ant i ng  ice p l ants extens ive ly  on s l o pes i n  excess of 1 5°. 
Most spec ies of ice p l ants are best s u ited for roc k  garden s i t u at i o n s  or for 
harsher  s i tes w ith re lat ive ly  sta b l e  geology and t h i n  so i l s .  

Slope Engineering 

S l ope e n g i n ee r i ng tec h n i q u es s uc h  as conc rete benc h  and down d r a i ns ,  d e
s ig n ed to s l ow and d i rect excess water f l ow, are n ecessary o n  most steep 
s l opes a ro u n d  homes.  T h e i r  use becomes c r i t ic a l  when mod i f icat ion of  nat ive 
vegetat i o n  i s  attem pted i n  geo l o g ica lly u nstab l e  areas or  a reas w i th  past so i l 
s l i p  p ro b l e m s .  The homeowner  i s  respo n s i b l e  for the m a i ntenance of any 
d r a i n age dev ices o n  his l an d  and the dev ices shou l d  be l i sted in the deed for 
the property. Any mod if icat ion of vegetat ion  o n  the h i l l s ide  where the l ayer
i n g  (d i p) of the bed roc k para l l e l s  the s l o pe, as s hown i n  Figure 7, shou l d_- be 
u n d e rta ken with extrem e  caut ion  because  of the n atu ra l  i n stab i l i ty ()f  the 
s l ope .  I nc reas i ng the i n f i l t rat ion  rate of  water  i nto the so i l  and reduc i ng the 
root strength and root depth per u n i t area can res u l t  i n  al most i m med i ate so i l  
fa i l u res d u r i n g  w i nter ra i n s .  

M o r e  i n format ion on  v a r i o u s  aspects of h i ll s i d e  landsc a p i n g  i nc l u d i ng 
s l o pe e n g i neer ing  tec h n i q ues ,  proper wate r i n g  m ethods ,  pla nt select ion ,  and 
s e l ect ive b rush  convers ion  i s  ava i l ab l e  i n  Living More Sa fely  a t  t h e  Chapa rra l

Urban Interfa ce. N o  book, however, shou l d  be a s u bst itute for o n s i te expert 
adv ic e  from spec i a l ists fa m i l i a r  w i th  h i ll s i d e  la ndsca p i n g  and h ills i d e  prob
l e m s .  

Landscape plants such as Italian cypress 
(arrow), junipers, and most pines are highly 
flammable. Even mature ivy will burn(arrow) 
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Summa r y  

• S lo p e  stab i l i z at i o n  m ay b e  ac h ieved by the u s e  of  d e e p-rooted p l a n ts i n  
con j u nc t i o n  w i t h  s l ope e n g i n e e r i ng .  

• F i re m anagement  req u i res  l ow-fu e l  o r  l ow-g rowf n g  p l a n ts t o  red uce f l a m e  
l e n gt h  a n d  heat  o u t p u t. 

• A s  a c o m prom i s e  b etwe e n  waters hed a n d  f i re s afety, a comb i n at i o n  of  
ta l l e r, deeper  rooted p l a n ts sho u l d  b e  i nte r p l a nted with g ro u n d  covers .  

Citrus orchards make good greenbelts and reduce firespread. 

Bench drains (arrow) enhance slope stability; they break up the length of the slope and 
allow a greater choice of species for landscaping. 
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Table 7. Evaluation of some popular /ow-growing plants used in 

wildland-urban landscaping. 

EFFECTIVE ... 

On slopes On aspects At soil depths 
(degrees) 

to 25 to N to S to to 1' 
SPECIES 25 35 35+ E w 

1. A rctotheca X X 
calendula X 
(Capeweed) X 'X' X 

X X 
X 
X 

2. Acacia ongerup X X 
X 

X X 'X' X 
X X 
X 
X 

3. Baccharis X X 
pi/u/an·s X 
cultivar "twin peak" X X 'X' X 
coyote bush (brush) 'X' 'X' 

X 
X 

4. Cistus crispus X X 
Descanso rockrose X 

X X X 
X X 
X 
X 

5. Carpobro tus, X X 
De/osperma, X 
etc. X See text X 
Ice plants X X 

X 
X 

6. Hedera X X 
canariensis X 
Algerian ivy X X 'X' X 
(Freeway ivy) 'X' 'X' 

X 
X 

7. Osteospermum X X 
fruticosum X 
African daisy X 'X' X 

'X' X 
X 
X 

8. Vinca major X X 
Periwinkle X 

X X X 
'X' 
X 

Abbreviations: X= Suitable for this category 

'X'= Plant not totally suitable for this category 
- =Not recommended for this category 

) =greater than 
(=less than 

(feet) 
1 '-3' 3'+ 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

'X' 
X 

'X' 
'X' 

X 
'X' 

X 
X 

X 
'X' 

X 
X 

X 
X 

X 
X 

If irrigated 
summer 

to fall 

1-2M 
1M 
2S 

2M 
]M 
\1M 
(1M 

None 
!1Jv1 

1 s 
(1M 

None 
/1M 

� 
rM 

'None' 
\2M 

1-2S 
(1M 

'None' 
--1M 

'1-2S' 
1W 
1M 
2S 

2M 
1M 
2M 

_(1M 
1W 

1-2M 
)2M 

1M 

1-2M 

W =Week 
M =Month 
S = Summer 

A blank under 'Irrigation' denotes an intermediate watering schedule. 
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At elevations 
(feet) 

' 

Up to 2,000 

Up to 2,000 

-

Up to 4,000 

Up to 4,000 

Up to 2,000 

Up to 2,000 

Up to 2,000 

' 

Up to 4,000 



CHARACTERIZED BY ... 

Growth Fire Resprouting Rooting 
habit retardance �bility depth 

( effective) 
COMMENTS 

Spreading High If watered 1 to 3 feet Very low maintenance. Takes occasional foot traffic. 
ground Showy yellow flowers. Weedy in manicured setting. 
cover 6 to Frost sensitive. Draws bees. Spreads by runners. Full 
8 inches sun to partial shade. 
tall 

Spreading Low; Poor Greater Low maintenance. No foot traffic. Showy yellow 
shrub 12 decreases than flowers. Draws bees. Most drought-tolerant and 
to 3 0  with in· 6 feet quickest-spreading woody plant tested. Full sun. 
inches crease in 
tall fuel 

Spreading Low Vigorous Approxi- Prune back every 5 years or less often. No foot traffic. 
shrub 12 to mately Inconspicuous flowers. Hard to establish from flats in 
24 inches 6 feet midsummer. Healthy green color. Full sun. 
tall 

Semi- Low to Poor 3 to4 Medium to low maintenance. No foot traffic. Showy 
upright medium feet pink flowers; draws bees. Ground cover for easily 
shrub 12 accessible drysite areas. Attractive if watered; un-
to 24 attractive if not maintained. Full sun. 
inches 
tall 
Trailing Generally Depends on Mostly Low maintenance. No foot traffic. Showy multi· 
ground high severity of 1 to 2 feet colored flowers. High foliage moisture and weak root 
cover 4 to fire system causes slippage on steeper slopes, especially fills. 
18 inches Full sun to partial shade. 
tall 

Trailing Medium If watered 3 to 4 Low maintenance. Tolerates foot traffic. Excellent for 
ground feet minimizing erosion on long, steep cuts. Leaves will burn 
cover 8 to if watering is neglected. Excellent understory to a 
1 2 inches variety of trees. No flowers. Full sun to shade. 
tall 

Trailing Medium If watered 3 feet+ Moderate to high maintenance. Tolerates some foot 
ground- to high traffic. Showy white flowers and other hybrid colors. 
cover less Freezes at 2 5  o F. Fertilize and water regularly. Full 
than 12 ins. sun to partial shade. 
tall 

Trailing Medium If watered 3 feet Low maintenance. Occasional foot traffic. Showy 
ground- blue flowers. Does well under partial overstory where 
cover less somewhat neglected. Sun to shade. 
than 18 
inches tall 

For further plant recommendations, see 

Living More Safely at the Chaparral-Urban Interface. 
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Maintenance for Fire and Watershed Safety 

L andscap e  m a inten ance  i s  necessary to keep m a n-made structu res sep a
rated from s u rroun d ing  vegetat ive fue l s ;  to keep the amount of vegetat ive 
fu e l s  at a safe l eve l ;  to c reate a safety zone for res idents,. f i ref ighters, and f i re 
eq u ip m e nt; and to ass u re that water f low from the p rope rty i s  c h a n n e led  
p roper ly .  G iv ing cor rect  p r ior i t ies  to m a i nten ance needs  and car ry i n g  out  
m a i ntenance and s afety i n spect ions  on a regu l ar bas i s  i s  the key to  m i n i m iz i ng 
the effects of natu ral  d i sasters.  

For f i re and watershed m a inte n ance, the area around the home sho- u l d  be 
d iv ided  into th ree per i m eters of  d efense: 

1 .  0 to 30 feet: year- ro u n d  m a i ntenance  
2 .  30 to  1 00 feet: seaso n a l  m a i ntenance  
3 .  1 00 feet or  more: year ly  i n spect ions, per iod i c  m a i nten a n ce 

Maintenance Adjacent to the Home 

T he area w i th i n  30 feet of the home i s  most c r i t i ca l  for f i re and  watershed 
safety. M a i ntenance of  n o nf l am m ab l e  l andscap i ng such as l awns, border 
p l ant ings, f lower gard e n s  and vegetab l e  beds, and stru ctu res s u c h  as poo l s, 
c o n c rete decks, and rec reat ion  areas he Ips to red u c e  f i re hazard c l ose  to-the 
home.  T h i s  area, for the most p art, i s  leve l and a l l  water  from it  shou l d  d ra in 
toward the street. R a i n  g utte rs, p ipes, and d ra inage dev i ces shou l d  be c l eaned 
out o n  a reg u l ar bas i s. Add i t i o n a l l y, a l l  l eaves shou l d  be removed from the 
roof before the f i re season beg i n s .  

-

F o u n d at ion  s h r u bs and trees are a necessary part of the l andscap i ng. H ow
ever, these p l ants often g row i nto a n  " u rban forest" fue l  prob l em, so that 
l andscap e  p l ants rather than s u rrou n d i ng n at ive p l ants become the-pr i m ary 
cause  of f i re loss .  Year- ro u n d  m a i ntenance  s ho u l d  cons i s t  of p r u n i n g  and  
reg u l ar wate r i n g  of  i n d iv i d u a l  p l ants .  Together, these  m easu res d e c rease 
p l ant  vo l u m e, i n c rease p l ant  m o istu re content, and red uce  o r  e l i m i n ate dead 
f u e l s .  (Caut ion: Unnecessary wate r ing of d rought-to l e rant  l a n d scap e  p l ants 
m ay cause  root rot of a n at ive p l ant  nearby.)  

This home, designed to be fire-safe, also has a 30-foot safety zone. 
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Native plants can be thinned out to form an effective greenbelt zone that is easily main-
tained. Concrete bench drains should be cleaned as required. 

-

Trees m u st rece ive the same regu l a r  m a i ntenance  as f o u n d at ion  s h rubs .  
Oak trees, such  as coast l ive oak, u s u a l l y  conta in  a h i g h  amount  of d ead tw igs  
and  bran c h l ets .  The  c rown s  of  such oaks are exposed to h igher . w i ndspeeds 
than  ex ist  at g ro u n d  leve l .  These cond i t ions  can  p rod u ce l a rge f l ames  that are 
read i l y  bent  onto the roofs  of nearby structu res . E u ca l yptus trees are a l so 
noto r i o u s  for  the i r  tendency to sp read f i re .  

30- to 1 00-foot Greenbelt Area 

Seasona l  f i re m a i ntenance  i n  the 30- to 1 00-foot greenbe l t  zone aro u nd the 
home s ho u l d  cons ist  of remov i n g  dead woody p l a nts, occas iona l  p r u n i ng of 
trees and  s h rubs, and erad icat ion  of weedy spec ies .  To m a i nt a i n  hea l thy 
p l ants and strong root system s, p ru n i ng of m ost n at ive p l ants shou l d  be done  

Ground squirrels contributed t o  this landslide. Numbers of entrances t o  their burrows 
are shown beside the arrows. 
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d u r i n g  t h e  s u m m er .  G ro u n d  cover 
s h r u bs may a l so need to  be t h i n ned 
per iod ica l ly .  I n  t h i n n i ng and pru n i ng,  
ca re m u st be taken not to  expose t h e  
so i l  s u rface to a greater  degree t ha n  
ca n be  safe l y  covered b y  s u r ro u n d i n g  
p lants  before t h e  ra i ny season .  We l l 
pru ned ,  hea lthy  s h ru bs req u i re sever
a l  years to bu i l d  u p  a n  excess  of  
f la m ma b l e  l i ve a n d  d ea d  fu e l .  
Therefore, a com p l ete  ma i ntena nc e  
job  ca n last a long  t i m e .  

Wat e rs h e d  p r o b l e m s  i n  t h i s  
gree n b e lt zone  a re often c r it ica l .  
Yea r l y, before t h e  w i nte r  ra i n y  
season ,  a l l  d ra i nage dev ices m u st be 
i n s pected to ass u re t hat t hey are 
fu nct io na l  a n d  not c l ogged w it h  

This native plant {center) is dying because 
of root rot caused by over-watering of the 
young coyote brush around it. 

d e b r i s .  A fter maj o r  storms ,  a l l  ra i n  gutters ,  p i pes,  conc rete benc h  a n d  down 
d ra i ns ,  and  ot her  s uc h  dev ices ,  m u st be re i n spected . Benc h  d ra i n s  a re eas i l y  
b l ocked b y  m i n o r  so i l  s l i ps. T h i s  forces u ncont ro l l ed  wate r  f l ow over t h e  
s l o pe a n d  resu lts  i n  s u persatu rated so i l s  a n d  m u d  f l ow. 

Greenbelt Extension Past 1 00 Feet 

T h e  i ntens ity of f i re ma i n te na nce beyo n d  1 00 feet from t h e  home is d ic
tated by topography a n d  des ign  of t h e  st ruct u re .  M i n i m u m  ma i ntena nce for a 
h o m e  des igned w it h  f i re safety i n  m i n d  shou l d  cons i st of red uc i n g  t h e ·a·m o u nt 
a n d  cont i n u ity of t h e  vegetat ion  as  we l l  as t h i n n i n g  out t h e  most f la m ma b l e  
spec ies .  S e l ect ive ma i ntena nce can be d o n e  i n  a reas where topogra phy i s  
favora b l e  a n d  geo logy sta b l e  (gent l e  s l o pes, roc k  o utc ropp i n gs ,  etc . )  every 1 0  
yea rs o r  l ess  w ithout ca u s i ng any  acc e l e rated so i l  eros i o n .  S uc h  "feat h e r i n g  
out" of  o l d e r  vegetat ion  on  port io n s  of  a watershed w h i l e  favo r i n g  younger  
p lants  reduces t h e  poss i b i l ity a n d  effect of  majo r  w i l d f i res .  

Rodents s uc h  as  gophers a n d  g ro u n d  sq u i r re l s  ca n be a major  c au s e  for so i l  
s l i ps beca use t hey weaken  root systems  a n d  b u i l d  u n dergro u n d  t u n n e l s  where 
wate r  ca n concent rate .  For  fu rt h e r  d i scu s s i o n  of a n i ma l s  d et r i m e nta l to h i l l
s i d e  sta b i l ity, see the  Watershed Ma nagement c ha pter  i n  L iving More Sa fel y  
a t  the Chapa rra l-Urba n I n terfa ce. 

Summary 

• Ma i ntena nce of la n d sca p i n g  and st ruct u ra l  add it io n s  a ro u n d  the  home i s  
essent ia l  to f i re safety a n d  watershed p rotect i o n .  

• Ma i ntena nce needs a re most c r it ica l w it h i n  3 0  feet of t h e  h o m e, b ut per i
o d ic fue l  red uct ion a n d  ma i ntena nce of d ra i nage d evices a re req u i red at 
g reater  d i sta nces from t h e  home .  
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What To Do When Caught in a Wildfire 

If yo u r  home is th reatened by w i l d f i re, you m ay be contacted by a f i re or  
l aw enforcement off i c i a l  and advised to  evacu ate . I f  you are  not contacted i n  
t i m e  t o  evac u ate, o r  i f  you d e c i d e  t o  stay w ith your home,  t h e  fo l l ow i n g  s u g
gest ions w i l l  i n c rease  yo u r  c h a n ces of safe ly  and s u ccessfu l ly defend i n g  you r  
property. 

Before the fire approa ches your house: 

1 .  I f  you p l an to stay, evac u ate you r pets and a l l  fam i l y  mem bers who are 
not essent ia l  to p rotect i n g  the home .  

2 .  B e  p roper ly  d ressed to s u rv ive the f i re .  Cotton fabr ics are p refera b l e  to 
synthet i cs .  Wear long  pants and boots and carry with  you for protect ion  
a l o n g-s l eeved s h i rt or  j a cket, g l oves ,  a h a n d kerch ief  to s h i e l d  the face, 
water to wet it ,  and gogg l es .  

3 .  Rem ove com bus t i b l e  i tems from arou nd t h e  house .  T h is i n c l u d es l awri 
and poo ls i d e  fu rn itu re, u m bre l l as ,  and tarp cover i ngs .  I f  they catc h f i re, 
the added heat cou l d  ign ite you r  house.  

4. C l ose  outs ide  att ic ,  eave, and basement  vents .  T h is w i l l  e l  i m_ i n ate the 
poss i b i l ity of  sparks b l ow i n g  i nto h idden areas w i th i n  the house.  C l ose 
w indow s hu tters .  

5 .  P l ace l arge p l ast i c  tras h  cans o r  b u c kets aro u n d  t h e  o u ts id e  of the 
house and f i l l  them with  water. Soak bur lap sacks,  s m a l l rugs ,  l_ a rge rags .  
T h e y  can  be he l pfu l i n  beat i n g  out  b u r n i n g  em bers o r  s m a l l f i res . I ns ide 
the house, f i l l  bathtu bs ,  s i n ks and other  conta i n e rs with  water .  To i l et 
tanks and water heaters are an i m portant water reservo i r .  

6 .  Locate garden  hoses so they w i l l  reach  a n y  p l ace on  t h e  ho�se. Use the 
s p ray-gu n  type noz z l e, adj usted to a s p ray. 

7. I f  you have porta b l e  gas o l i n e-powered p u m ps to take water from a 
sw i m m i n g  pool  o r  tank ,  m ake s u re they are operat i n g  and i n  p l ace. _ 

8 .  P l ace a l adder  aga i nst  the roof of  the house oppos ite t h e  s id e  of  the ap
p roac h i ng f i re .  I f  you h ave a c o m b ust i b l e  roof, wet it down o r  tu rn  o n  
any roof s p r i n k l e rs .  T u rn on  a n y  s pec i a l  f i re s p r i n k l e rs i nsta l l ed t o  a d d  
p rotect ion .  Do n o t  waste water.  W aste can d ra i n  t h e  ent i re water system 
q u i c k ly .  

9 .  B a c k  you r  car  i n  t h t:  garage and ro l l  u p  t h e  car  w i ndows .  D is c o n n ect the 
automat ic garage door  opener  ( in  c ase of power fa i l u re you cou l d  not 
rem ove the car) _  C l ose a l l  garage doors .  

1 0 . P l ace va l u a b l e  papers and  m e m e n tos i ns i d e  the car  i n  the garage for 
q u i ck departu re, if necessa ry.  Any pets st i l l  with you s hou l d  a lso  be put 
in the c ar. 

1 1 .  C l ose  w i n d ows and doors to the house to p revent  sparks from b l ow i n g  
i ns ide .  C l ose a l l  doors i ns ide t h e  house t o  prevent d raft.  O p e n  the 
d a m per  on  you r f i re p l ace to h e l p stab i l i ze  outs ide- i ns ide press u re, but  
c l ose  the f i re p l ace screen so s parks w i l l  not ign ite the room .. T u rn o n  a 
l ight  i n  eac h room to m ake the house  m o re v is i b le  i n  heavy s m oke .  

1 2 . Tu rn off p i lot  l ights .  
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1 3 . I f  you have t i me, take down yo u r  d rapes and c u rta i n s .  C l ose a l l  venet ian  
b l i n ds  o r  noncom bust i b l e  w i ndow cove r i ngs to  red u ce the a m o u nt of  
heat rad iat ing  i n to yo u r  home .  Th is  g i ves added safety i n  ca se the w i n
dows g i ve way be cause  of heat o r  w i n d .  

When the fire approa ches: 

As the f i refro nt approac hes, go i n s i de the house .  Stay ca l m ,  you are in con
tro l of the s i tuat i o n .  

A fter t h e  fire passes: 

Afte r  the f i re passes,  c he c k  the roof i m m ed iate l y .  Exti n g u i s h  any s pa rks or 
em be rs .  Then ,  c heck i n s ide the att i c  for h idden b u rn i ng spa rks .  I f  you have a 
f i re, get you r ne igh bors to he l p  f ight  i t .  The  water i n  you r  pool  a n d  the water i n  
you r  ga rbage ca ns, s i n ks, to i l et ta nks ,  etc . ,  w i l l  c o m e  i n  ha ndy now. F o r  severa l  
hou rs a fter the f i re ,  re c he c k  for s m oke a n d  s parks  t h roughout  the house .  

Remember: 

I n  a maj o r  conf lagrat ion ,  f i re p rotect ion agen c ies  wi l l  proba b l y  not have 
enough  eq u i pment  and  ma n powe r  to be at  every home.  You ca n n ot depend 
tota l ly on  the i r  he lp .  One of the f i ref ig hters'  p r i n c i pa l  respon s i b i l i t ies  i s  to stop 
the s p read of f i re from house to house .  The refo re, i f  one home i s  o n f i re,  
f i ref ighte rs m ight  have to pass i t  by to save another in the path of the f i re .  

You r  ca ref u l  p la n n i n g  and  act ion d u r i ng a f i re ca n save you r  home .  Be_ p re
·pa re d .  Ta l k  w i th  you r ne igh bors to see what resou rces you have.  Ask you r  f i re 
o r  forestry perso n n e l  fo r profes s i o na l  adv ice  and  ass i stance .  

When ca ught i n  t h e  open: 

W he n  you a re caught  in the open ,  the best tem pora ry s h e l te r  w i l l  be fou n d  
where f u e l  i s  s pa rse .  T hese p laces cou l d  i n c l ude  road c u ts and  ba n ks ,  large 
bou l de rs ,  roc k  outcro p p i ngs ,  la rge l ogs,  and de press ions  in the g rou n d .  H e re 
a re com ments on some good a n d  bad p laces to go: 

A u tomobile 

Move the ca r to ba re g ro u n d  o r  s pa rse fue l  a reas, c l ose a l l  w i ndows and  
doors, l i e on the  f loor  and cover you rse l f  with  a jacket or  b la n ket .  The fue l  ta n k  
of t h e  ca r w i ll norma l l y not exp l ode u n t i l  t h e  ca r i s  we l l  on  f i re o r  may not ex
p l od e  at a l l .  So,  keep ca l m  and  l et the f i re pass .  

R o a d  Cut  

I f  cau ght w ithout s he l te r  a long a road,  l ie face down a long the road c u t  o r  
the d i tch  on the u p h i l l  s i d e  ( less  fue l  a n d  less  convect ion  heat). Cove r  you rs e l f  
w i th  a nyth i n g  that w i l l  s h ie l d  y o u  f r o m  the heat of the f i re .  

Chimneys 

Neve r  be ca ught  by f i re i n  natu ra l  c h i m neys .  T hese a re na r row, stee p ca n
yons that concent rate heat a n d  u p d raft .  Te m pe ratu res  may exceed severa l  
thousa n d  degrees Fa h re n he i t  d u r i n g  a f i re .  
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Saddles 

W h i l e  h i k i n g  out  of an area where f i re is i n  p rogress, avo i d  topogra p h ic 
sad d l es i f  poss i b l e .  Sad d l es are w ide  n atura l  paths for f i re w i n d s, and vegeta
t ion  here w i l l  norm a l l y  ign ite f i rst. 

I n  the Open 

Look for areas w i th  sparse f u e l  (for exam p l e, soft c h aparra l  s uc h  as b l ac k  
s a g e  o r  gras s l and rather  t h a n  cham i se  c h aparra l ), i f  poss i b l e, w i th i n  a dep res
s i o n .  C l ear  as m uc h  f u e l  as you can w h i l e  the f i re i s  approac h i n g  and then l i e 
face down i n  the depress ion  and cover you rs e l f  with  anyt h i n g  that w i l l  s h i e l d  
you from t h e  heat. Smoke m ay c reate a s  great a s u rv iva l  p ro b l e m  as t h e  f l a m es 
d o .  I f  you are caught o n  a steep m o u nta i ntop or sharp r idge, the bac k s i d e  (or  
f i re leeward s i d e) w i l l  prov i d e  m ore safety. Be aware, however, that f i re edd ies 
often c u r l  over r idges .  

Before h i k in g  i n  f i re-prone areas, seek add it iona l  adv ice from w i l d l and f i re
f ight i ng  agenc i es .  They m ay s u p p l y  pam p h l ets and can  g ive you spec i f ic t i ps 
for w i l d l and f i re s u rv iva l . 

Summary 

• Stay c a l m - you are in  contro l  of  the s i tuat i o n .  
• I f  you dec i d e  to stay with  you r  home d u r i n g  a w i l d f i re, evac u ate a l l  fam i l y  

mem bers w h o  are n o t  essent i a l  t o  p rotect ing  t h e  home .  
• D ress  p roper ly  to  s h i e l d  you rse l f  f rom the heat and f lam es. 
• Take steps to p repare you r  home for the approac h i n g  f i re .  
• As the f i re approac hes, m ove ins ide  and stay unt i l  i t  has  passed . 
• Move outs ide, s u rvey the s i t u at ion, take act ion, and he l p  r) e tg h bors .  
• I f  c a u g ht i n  the  open, seek s h e lter  where fue l  i s  sparse 
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Postfire E mergency Meas ures 

T h e  steps  to take  i n  e m e rgency rehab i l itat i o n  of a n  area aft e r  a f i re d e
p e n d s  o n  the l oc at io n, t he t i m e  of year, t h e  i nt e n s ity of t h e  f i re, t h e  e ros i o n  
potent i a l, a n d  t h e  k i nd s  of  p l a nts  present .  F igure 8 i l l u st rates  s o m e  post f i re 
e m e rg e ncy rehab i l it at io n  m easu res .  

' 

I f  t h e  f i re occ u rs i n  m id s u m m e r  a n d  t h e  b u rned watershed cover  c o n s i sts  
p r i m a r i l y  of l an d scape p l a nts  w it h  a l a rge proport i o n  of res p ro ut i n g  g ro u n d  
covers  a n d  s h ru bs, a l l t h at m ay be n ecessary f o r  rehab i l it at i o n  i s  to  per iod i
c a l l y  i r r i gate  and fert i l i z e .  A d eq u at e  m o i st u re, heat .  and n ut r i e nts  w i l l  e n
cou rage rap i d  res prout i n g  s o  t h at a good fou n d at i o n  p l a nt cover  c a n  be 
est a b l i s hed before the heavy w i nt e r  ra i n s  ret u rn .  

Post f i re m a nage m e nt of  n at ive p l a nts  i s  s i m i l a r  to  t he proc ed u re o ut l i ned 
above. P l a nt s  s ho u l d  be a l l owed to  res p ro ut and est a b l i s h  t h e m s e l ve s  from 
seed . T h i n n i n g  of  seed l i ngs, as we l l  as  remova l  of dead ste m s  and b r a n c hes, 
c a n  beg i n  t h e  fo l l ow i n g  s p r i n g  aft e r  t h e  ra i ny season i s  over .  T h e  f i rst year's  
t h i n n i ng of n at ive p l a nts  s h o u l d  be  very l i g ht, fo l l owed by heav i e r  t h i n n i n gs 
t h e  s ec o n d  and t h i rd year afte r  c l ear  spec i es patt e r n s  a n d  d e n s it i es  h ave 
e m e rg e d .  

T i m i n g  becomes  c r it ic a l  w h e n  a hot f i re occ u rs i n  l ate  fa l l .  I n  n e i g h  __ bbr
hoods  w h e re steep,  l o n g  s l opes  ove r l ook  canyons  a n d  e n d anger  t he I ives 
and property of canyon res idents, ne ighbors s hou l d  work together  to q u ick ly  
estab l i s h  an emergency vegetat ion cover before heavy w i nter  ra i n s  beg i n .  

Vegetative Measures 

Aeria l  emergency seed ing efforts by p u b l ic agenc ies p ri m ar i l y  e m p l oy rye
grass and are a " band-a id" measu re meant to d u p l i cate or com plement  n_ilt u re's 

Figure 8. Immediately after a fire, emergency measures should be taken to rehabilitate 

the watershed. 
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own "band-aid" of postf i re herbaceous  p l ants .  H owever, ryegrass seeds exposed 
at the s o i l  s u rface w i l l  not germ i n ate and root u n l ess  encou raged by 4 to 5 
d ays of m o ist ,  overcast weather .  Seeds of a n n u a l  grasses present before the 
f i re w i l l  germ i n ate q u i c k l y  w i th  any m o istu re beca,use  m ost seeds are i n co rpo
rated i nto the so i l  l ayer .  

The l east t i m e- and labor-consu m i n g  e m e rgency measu re for hom eowners 
i s  to broadcast a n n u a l  ryegrass o r  other  q u i c k l y  germ i n at i n g  spec ies  at the 
rate of 1 5  to 30 l b . /ac re, rake the seeds about 1 /2 inch  deep i nto the so i l  where 
feas i b l e  and then water l ight ly  and reg u l ar ly .  Water i ng  m ay be n ecessary two 
or more t i m es a d ay d u r i n g  hot weather .  

G rasses have f i brous  root system s  that are very effect ive i n  com pet i n g  for 
so i l  m o i stu re .  When rep l an t i n g  of  s h r u b s  o r  gro u n d  covers i s  p l a n ned fo r the 
s p r i n g  o r  beg i n s  i m m e d i ate l y  after the f i re, a n n u a l  grasses m ust b� separated 
from s u c h  p l ants and shou l d  be seeded in conto u r  rows .  S u c h  rows shou l d  
para l l e l  t h e  s l ope a n d  are eas i l y  estab l i s hed with a hoe. They shou l d  b e  s pac�d 
about 3 feet apart but cou l d  be c loser in steeper terra i n  and on f i ne  textu red 
so i l s  with l ow i n f i l trat ion  rates .  The ground  covers are p l anted between the 
conto u r  rows . 

Conto u rs are very effect ive i n  red u c ing  eros ion because the .r idges and 
trenc hes form a ser ies  of  m i n iterraces a l low i ng water to i n f i l trate i nto the so i l .  
T h i s  i n c reases p l ant growth, red u ces ru noff, conserves so i l  mo istu re, and pre
vents so i l  losses .  Do not use conto u r  rows i n  active lands l ide areas.  Cover these 
with p l ast ic  u s i ng the gu ide l i nes d iscussed i n  the next section .  

Bar ley  i s  an effect ive spec ies fo r  conto u r  row p l ant ing .  Seeds shou l d  be  
soaked overn ight  i n  gunny  sacks 
(c loth bags) i n  l eaky tras h cans .  Excess  
water, which m ay conta i n  germ i n a
t i o n- i n h i b i t i n g  s u bstances  l eac hed 
from the seed coat, shou l d  be c han
ne led i nto the street. The recomm end
ed seed ing  rate is 1 50 l b ./acre with  
about  an  equa l  amount of am m o n i u m  
phosphate fert i l izer .  Seeds shou l d  be 
bu r ied about 1 /2- to 1 - i nch  deep and 
the so i l  tamped. Bar ley i s  read i ly  ava i l
ab le  from feed stores, but buy on ly  
rec leaned barley; ro l l ed bar ley (used 
for feed) w i l l  not germ inate. Annua l  
grasses, such  as  ryegrass and  barley, 
d ie with the return of hot weather and 
then present a f i re hazard.  

Mechanical Measures 

F l ood control off ices i n  most m ajor  
c it ies  p rov ide exce l l ent advice and 
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pam p h l ets o n  m e c h a n i c a l  m easu res Figure 9. Sandbags divert flowing mud. 
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for u s e  i n  em ergency s i t u at ions .  The  most effect ive m ethods for hom eowner  
u s e  are wooden def l ector bar r ie rs ( u s u a l l y  p l ywood) and sand bags that re
c h a n n e l  m u d f l ow safe l y  aro u nd structu res .  Figure 9 shows t h at the  p l acement  
of such stru ctu res i s  c r i t ica l  i n  ach iev i n g  the des i red resu l ts Sand bags shou l d  
be f i l l ed h a l f-fu l l  w i t h  s a n d  or  so i l  and t h e  f l aps t ied u nder  and po i nted i n  the 
d i rect i o n  of  the water sou rce .  Bags shou l d  be tam ped and t ight ly f i tted and 
each l ayer staggered, as when bu i l d i n g  a b r i c k  wal l .  Rows shou l d  not be m o re 
than  t h ree l ayers h igh u n less  they are pyram i d a l  o r  s u ppo rted by a bu i l d i ng .  

Some other  effective measu res are c heck dams to red uce  gu l ly eros ion,  
c h a i n  l i n k  fen ces to control  rock fa l l , and g u n it ing  of steep s lopes and �pread
ing of p l ast ic  to e l i m i nate water i n f i l trat ion .  P l ast ic  sheets shou l d  be 6 m i l  
(0 .006- i n c h-th ick) because they are stu rd ier  than 4 m i l .  The s lope shou l d  be 
covered com p lete l y  and the p l ast ic  shou l d  be anchored by part i a l l y  f i l led sand
bags.  O n  steep s lopes, the sand bags shou l d  be connected u s i ng ropes. P l ast ic  
sheets that cover on ly  a s m a l l sect ion of a s lope (as when some s heets have 
b l own away) concentrate the ra i nwater and are respon s i b l e  for l oca l ized 
satu rated so i l s  and s l i ppage. 

Summary 

• S u rvey f i re damage in re l at ion to topography (the who l e  watershed) and 
structu res . 

• Obta i n  expert advice i m med iate l y  and coord i n ate q u ick  act ion with  other 
res idents. 

• Use vegetative as we l l  as mechan ica l  emergency measu res effective ly, tak
i n g  care to avo id poss i b l e  dam age to other propert ies .  

Barley contours reduce soil erosion on 
highl y erosive granitic soils. 

32 

The plastic is  well anchored and covers 
the whole slope. 



Brush Clearance Information 

You are o n l y  req u i red to c l ear  you r own p roperty. C l earance o n  other 
p roperty i s  the res pons i b i l i ty of the ow ner .  Contact you r local  forestry or  f i re 
perso n n e l  i f  s u c h  c l earance i s  needed . 

Brush Clearance law* 

• 

• 

• 

A f i re f i g hter who m u s t  p rotect you r home from a bru s h  f i re wou l d  l i ke 
every advantage he can get .  He wou l d  l i ke to see every b i t  of hazardous 
vegetat ion  c l eared away, r ight  down to m i n e ra l  so i l .  
T h e  homeowner, on  the other hand ,  appre c i ates the beauty o f  the b r u s h  
and the sec l u s ion  i t  offe rs .  H e  a l s o  rea l i zes that d u r i n g  a ma jor  f i re con
f l agrat ion ,  f i re f ight ing  perso n n e l  a re ' sp read t h i n '  and  the hom eowner  
m ay become the key  to  sav i ng h i s  own home.  Can you save you r home or  
can  i t  save itse l f ?  
Both  foresters and homeowners rea l iz e  the d anger f rom so i l  e ros ion  that  
w i l l  res u l t  f rom a bar ren  h i l l s i d e; neverthe less ,  the nat ive  b r u s h  m u s t  be  
c l eared by l aw to  a po in t  where a home w i l l  s tand  a good c hance  of b e i ng 
saved i n  the event  of a f i re .  

In the N ative Brush Around Your Home 

• Rem ove nat ive brus h and other hazard o u s  vegetat ion  for a d i stance of 
1 00 feet arou nd a l l  st ructu res and 1 0  feet from the s ides  of roads and  
d r iveways that  a re  used by  m o re than one res idence .  

• W i t h i n  30 feet of the st ructu re, re landscape with  l ow-grow i n g  p l ants ,  
s u c h  as l awns ,  ivy, s u c c u l e nts, etc . that d o  not transm i t  f i re read i ly .  

Excepti on: You m ay reta i n  "spec i m e n  nat ive s h ru bs" i f  the.y are tr i m m ed 
2 feet above the grou nd ,  d o  not exceed approx i m ate l y  7 feet i n  d i ameter, 
are m a i n ta i ned free of a l l  dead wood, d u ff, d ry l e aves,  etc . ,  and are not 
c l ose r  together than 1 8  feet a i r  space .  N ot ice  that l andscape trees are not 
i nv o l ved in t h i s  regu l at ion  u n less  they p resent a n  u n u s u a l  f i re hazard 
(w h i c h  they norm a l l y  d o) or are w i th i n  1 0  feet of the out let  of a c h i m ney. 

In and Around Your Home and Garage 

• A l l ow no trees, s h ru bs o r  other vegetat ion  to grow w i th i n  1 0  feet of the 
out let of  any c h i m ney. S c reen the c h i m ney to prevent  sparks  from i g n i t
i n g  the roof or b rush .  U s e  h a l f- i n c h  w i re mesh .  

• Keep a l l  trees, s h ru bs,  or other vegetat i o n  adjacent  to or overhang ing  any 
stru ctu re f ree of dead l i m bs ,  b ranc hes,  and other com bust i b l e  m atter .  

• Keep the roof and ra i n  gu tters f ree of dead l e aves,  tw igs and  other com
b u s t i b l e  m atte r. 

• Keep a l l  combust i b l e  ru b b i s h  i n  n o n-com b u s t i b l e  ru b b i s h  conta i n e rs w i th  
t ig ht-f itt i ng  l i d s .  

• Stack wood p i les  neat ly and com pact ly i n  a locat ion remote from the 
house and garage.  

*Adapted with changes from homeowner guidelines by  the  Los A ngeles (City] Fire Department. 
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