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By P. B. Rowe, C. M. Countryman, and H. C. Storey
California Forest and Range Experiment Station&/

1/ Maintained by the Forest Service, U.S. Departmédt of Agriculture,
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INTRODUCTION

Damages from floods and erosion have been a serious problem in
southern California since early pioneer days. The problem is becoming
even more serious as the rapidly increasing population and expanding
industrial and agricultural development encroach upon the flood plains
and extend up the steep siopes and into canyons of the nearby mountains.
Protection of forest vegetatioﬁvfrom fire is an extremely important ’
factor in maintaining daﬁages at a minimum. The removal of the vegeta-
tive cover of the mountain watersheds by fire greatly increases the
Eléod peaks and erosion rates with a consequent increase in flood and
erosion damage. Estimates of the amount of damage, both actual and poten=
tial, caused by increased flood and erosion as a result of fires, there-
fore, are essential in checking the adequacy of present fire protection
and in planning protection levels in keeping with the values involved.

This publication pr;seuts the results of one phase of a study
seeking a uniform method of making chh.estimates for the natjomal
forests of southern California. The immediate objective of this phase

of the study was to provide basic hydrologic information by (1) estab-



lishing reasonable estimates of the avérage frequency and size of flpod
events and erosion rates with watershed vegetation in normal condition,
that is, fully recovered from past burns, and (2) determining the effect

of burning the vegetation on.those flood peaks and erosion rates.f/ Hydro-

2/ The flood and erosion damages attributable to fire that were developed
from this hydrologic information are given in the following publications
of the California Forest and Range Experiment Station:

Fire Damage From Increased Run-off and Erosion, Angelus, Cleveland,
San Bernardino, and Los Padres National Forests (in separate volumes),
by Charles C. Buck, Wallace L. Fons, and Clive M. Countryman. 1948,

Average Fire Damage From Increased Run-off and Erosion on the Southern
California National Forests, by Charles C. Buck, Wallace L. Fons, and
Clive M. Countryman. 1948. ‘

logic data of this kind are critically neéded for management of mountain
watersheds in southern Califorpia. For this reason the results of this
phase of the study are presented here, in advgnge of detailed discussion
of the analysis, to make the data immediately avéiigble for those having
need of such informatiom.

The estimates of peak dischargei/ and erosionﬁ/ are given for 256

3/ Peak discharge as used in this paper 1s the maximum instantaneous
rate of transient flow -(green stage) from given watersheds for individual
storm events, expressed in cubic feet per second per square mile.

4/ Erosion rate, as used in this paper, is the volume of eroded material
discharged from glven watersheds expressed in cubic yards per square mile
per year. R :

watershed units with a combined area of approximately 6800 square miles.
These watershed.units embrace a major portion of the higher mountain
drainages in a 20- to 80-mile wide strlp extending along the coast from

the Mexican border to watersheds a few miles north of San Luis Obispo.



Long dry summers and short winter rain seasons characterise
the climate of the region. The mountain ranges, which lie across
the path of the principal storms, are a majoriinfluence on the rain~
fall of the area. They lift.and cool storm air masses moving inland
from the ocean, an action often resulting in very inteumse precipitation.
Rates of rainfall as high as 1.02 inches in one minute, and 26.20 inches
in 24 hours have been recorded. Average annual precipitation varies
widély over the area, ranging from 10 inches in the interior valleys to
more than 38 inchgs.in the higher mountain drainages.

Most of the drginages are small, generally fan shaped, with
short, steep stream channels and precipitous side slopes. Such topo-
g;aphic chgracteristics are conducive to rapid councentration of run=-off
and when combined with intense rains are a primary cause of the high
peak discharge and erosion rates of the region.

Brush, or chaparral, is the most extensivebvegetative'cover ﬁype
of the region, occupying nearly 68% of the area. Open woodlands cover
about 21% of the area and coniferous forests nearly 11%Z. Fires are
- usually less frequeht and less severe in the woodland and coniferous
forests than in the brush‘types. Severe or repeated turning in these

types, however, often results in their replacement by brush.

GENERAL ANAL?SIS PROCEDURE
The minimum study area used iﬁ making the éstimates of peak dis~-
charge and erosion rates was a "watershed unit" (fig. 1). Each watershed .
unit was on upstream portion of a siﬁgle stream or major tribntarys OF
two or more similar small frount drainages with separate discharge channe;s.

The lower boundaries of tha units were established by thd'agecificatiousr

3=



of the economic phase of the study, and generally followed the boundary

between inflamable watershed cover and valley agricultural lands.

Figure 1l.-=-Typical watershed unit delimitation. Units 74 and
76 1llustrate watershed units having a single major stream. Units 75
and 77 are typical "front'" units containing a group of similar, small
drainages with separate drainage channels.

The units were grouped into five general "sto;m zones" (see Plate
A), each zone consiéting of a serious of adjacent watershed units which
receive storms of approximately uniform characteristics and frequencies.
The efféct of fire on peak discharge was found by (1) establishing the
relation betweén storm precipitation and peak discharge for a key water-
shed ‘in each storm zone, (2) developing from this relation normal peak
discharge frequencies for all watershed units in the zone, and then (3)
determining the changes in normal peak discharge in the years following
a fire. The effect on erosion was found by developing annual erosion
rates for the normal discharge frequencies and determining the effect of

fire on these rates.

DETERMINATION OF NORMAL PEAK DISCHARGE FREQUENCIES

A representative precipitation station having a 66 to 80 year
record was selectad as a key precipitation étation for each étorm zone.,
The number of storms of various sizes were then tabulated from the rain-
fall record of the station. The maximum recorded twenty=-four hour preci-
pitatioﬂ of each storm was used to establish the size of the storm.

From this tabulation a frequency curve was developed giving the average

number of storm events per year by storm class for the storm Zone.
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Figure Ye~ Typionl weatershsd unit delimitation, Unite T and
76 {llustrate watershed units having & gingle major stream, Uaits 75
and 77 &rs typioal “fromt™ wnite comtaining e group of similer, small
dreinsges with seperete drainuge chamels.




The relation between the size of storm events at the key sta=-
tion and thosé on a typical unburned key watershed was determined from
Isohyetal maps and precipitation stations within the key watershed.
Relations between the observed peak discharge on‘the key watershed and
the 24-hour maximum watershed precipitation were then established.

These relations were used to determine the number and size of discharge
events during the period of record and to establish the peak discharge
frequency'curve. When necessary the observed peak discharge frequen=-
cles were adjusted to conform to those of the longer period represented
by the key stationm storm frequeﬁcies. The peak discharge frequencies

of other watersheds for which discharge measurements were available were
compﬁted by establishing the relation between observed discharges of
each wateréhed and those of»che key watershed in their storm zone.

Since diséharge measurements were avallable for only a relativelyﬂ
few watersheds, the peak discharges derived form the obser&ed data were
used to estabiiéh a system of watershed ratings to aid in making esti-
mates of peak discharge for units without discharge records. These
ratings were an expression of the total effect upon peak:discharge of
the watershed factors of size, shape, steepness, stream channel charac-
teristics, infiltration and water storage>capacities of various soil=-
geologic formations, and precipitation and vegetation characteristics.
These watershed ratings were expressed as ratlos between normal peak dis-
charges of the key watersheds and peak discharges of eagh-of the other
watersheds. After being thoroughly tested against observed data the
ratings were used to computekthe normal peak discharges of these water-

sheds for which data were inadequate or not available.



Determination of Effect of Fire on Peak Discharge

Determination of the effects of complete burningi/ of the water-

5/ Complete, part, or partial burning as used in this paper refer to the
pProportion of a watershed area burmed over by a fire and not to the in-
tensity of the burning or to the degree to which the vegetation cover was
consumed by the burning.

shed vegetative cover on peak discharge were made in two ways: by com-
paring peak discharge rates of burned watersheds with those of similar

but unburned watershed;i/ for the same storms, or by comparing peak

6/ TUnburned watersheds were considered as those watersheds in which the
vegetation has sufficiently recovered from past fires (if any), so that

the effect of the past fires on peak discharge and erosion could be con-
sidered negligible.

discharge rates from similar storms on the same watershed before and4af;er
burning. From these ways & series of curves showing the average effeéqa
of complete burning on normal peak discharge by years after burn were

developed for each storm zome.



The average-effect-of-burning curves were adjusted to conditions
of individual watersheds by applying corrections for the variations in
type and density of cover, and for differences in proportion of burnable
area. Burnable areas include those that have a vegetation cover of such
type and density that its removal by fire will cause appreciable increase
in peak discharge and erosion rates. Non-burnable areas are of two types:
first, those having insufficient vegetation cover to carry a fire, and
second, those having an $pen cover which may burn under extreme fire con-
ditions but which;“if Burned, would not result in appreciéble increase
in the peak discharge and erosion rates. The first includés'agrieultura@
and cleared lands, rock areas, and barren Alpine and desert slopes. The
second are comprised principally of areas of Alpine and other open forest
cover without brush underStories, open desert chaparral and pinyon Juniper
types, and steep and rocky slopes with open chaparral and sage cover of
less than 25 percent density. These so-called non-burnable areas are ex-
cluded in computing fire effeéts. Probable peak discharges of the
individual watersheds by years after. burning were computed from ;he
normal peak discharge and the adjusted effect-of-burning curves.

For the majority of the watergheds the effect on peak discharge
of burning ?ér:.of the watershed was assumed to be directly proportidnal
to the area burned. In some watersheds, however, such factors as

size and shape of the watershed, length of stream chamnels, and differ-

-6a=



ences of concentration time modified considerably the influence of
partial burns. In such watersheds weighted reductions in the increase
in éeak discharges resulting from fire were made to compensate for the
average influence of those factors.

In the San Bernardino storm zoner snowfall in some portions

7/ Tables 37 to 96, inclusive.

of the area has a decided effect on peak discharge. In general, the
effect of snow is to decrease the storm peak discharge for a given
amount of precipitatiom, thus increasing the proportion of smaller peak
discharge. To allow for the effect of snow, watershed units in this
zone were classified as to high, moderate, or low snow effect and a
discharge-frequency curve was developed for each class. The class to
which each unit of the San Bermardino storm zone was assignéd is indi-

cated on the peak discharge and erosion tables.

Determination of Annual Erosion Rates

Estimates of normal erosion were made prinﬁipally from measure-
ments of sedimentation in reservoirs. The sedimentation records, although
generally short, were available for periods that usually 1n§luded a wide
variety of discharge occurrences. The volume of material deposited in
reservoirs between measurements was prorated in amounts proportiomal to
the carrying power of the individual peak discharges recorded during the
period. The relation between the computed erosion rates and individual
peak discharges was established for each watershed for which data were

available. Curves representing the average relation between peak dis-

_7_



charge and erosion rates were then developed from these computations.

These average curves were used to determine the normal annual erosion

fates for each of the wateréhed units. Because the objective of the study
was to determine the effects of fire only, adjustments in erosion rates
were made for watersheds influenced by excessive grazing, road construction

- or established gullies.

Decérmination’of the Effect of Fire on Annual Erosion Rates

Determination of the effects of complete burning on';he average
annual erosion rates of individual watersheds was made by comparing erosion
rates of burned watersheds with those of similar unburned watersheds. The
weiéhted average ratios between normal annual erosion rates and the annual
erosion rates following burning were then computed. These ratios, correct=-
ed for variation in proportion of burnable areas, were used in computing
probable erosion rates of the individual watersheds by years from time of
burning until return to normal.

Effects of partial burning of a watershed on erosion rates were

assumed to be directly proportional to the area burned.

'USE OF THE PEAK DISCHARGE AND EROSION TABLES

The storm peak discharges and annual erosion chat can be expected

- from a watershed in any oﬁe season depend on, among many other things,

the number and frequencyof the storms and the amount and intensity of the
précipitations. Since there is no way of ﬁorecasting,what the chﬁracter

~ and number of storms will be in a given period in the future, the estimates
of peak discharge and annual erosion presented are simply averages, or the

most probable rates expected over'a'loug period of time. Number end rise



discharge events and amount of annual erosion for individual seasons
will thus vary from those indicated in Tables 1-256, which are glven at

the end of this report.

What the Tables Shdw

Methods used in the economic analysis of flood and erosion damage
dictated the form in which the flood peak discharge and erosion estimates
appear. Normal (70th year after burn) peak discharges are given as the
weighted means of relatively small discharge classes (see fig. 2).
Frequency of storm events 1s shown as the average total number of events
per year within the discharge class. For example, in the Santa Anita
unit.(table 134, duplicated here for easy reference) the first diséﬁarge
class has an average of 16.628 storms per year with a weighted average
peak discharge of 0.85 CFS/sq. mi. The second discharge class has an
average of 1.579 storms per year with an avefage peak discﬁarge of 7.10
CFS/sq. mi. The sum of the number~of-events-per-year columm, 21.095
for Santa Anita, indicates the average total number of storms per year

for the storm zome.

Figure 2--Normal peak discharge frequencies for Santa Anita
Watershed, Los Angeles storm zone. :

Frequencies of peak discharges of a site equaled or exceeded less
frequently than once in one hundred years were not determined. Thus the
figures shown in the last line of section A of the tables are not the

mean of a discharge class as are the proceding data, but rather indicate

the peak discharge that will be equaled or exceeded on the average once

in one hundred years.
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The effect of fire is indicated by sho@ing how the normal storm
peak discharge 1s increased for various years after burning. Again us-
ing the Santa Anita unit (table 134) as an example, the normal discharge
of the first discharge class for the unburned.watershed is 0.85 CFS per
square mile. The first year after a complete burnm. peak discharges of
this class would be increased to an average of 28.9 CFS/sq. mi., the
second year to 5.09 CFS/sq. mi, the third year to 2.80 CFS/sq. ﬁi., etec.

Tables A and B give the necessary information for duplicating the
peak discharge-frequency curves used in obtaining the values in the peak
discharge tables. ® Peak discharges given for any year after burn may be
plotted against the logarithmic mean number of events, shown in tables A-
and B; for the storm zone in which the watershed unit is located to dgvelop{
the discharge-frequency curve for that year after burn (see fig. 2).

Exosion rates shown by the available data, on the average returned
to approximately normal by 10 years after the fire. Thus in section B of
the peak discharge and erosiom tables, which showsvaverage annual erosion
rates by years after burning, the normal rate is thgp for the tenth year

after burning.

Application of Tables to Individual Watersheds

Besides showing the average number and size of peak dischaige events.
“and the effect of fire on peak dischérge, the tables have séveral other
uses with direct application to the watersheds for which they were compiled.
Estimates of the effect of burning on individual peak discharges
following a fire are often desired. If the storms following the complete

burning of a watershed follow average treands, this may be done simply by

comparing the peak discharges that occur with those of the same frequency
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under normal conditions of cover. TFor example, suppose the vegetative
cover of the Santa Anita unit (table 134) were completely burnmed and a
peak discharge of 335 CFS/sq. mi. were recorded the second season follow-
ing the burn. If the storms preceding this discharge followed average
trends, the peak discharge of the unit in an unburned condition would
have been 180 CFS. Since there is no assurance that storms for any sho;t
period will follow average trends the frequency of discharge should be
checked by comparing it with similar adjacent unburned watersheds. >If
the peak dischafées all fall in about the same frequency class, 0.0192
in this case, than the 180 CFS/sq. mi. discharge for Santa Anita can be
assumed to be reasonably accurate. However, if the peak discharges of -
the comparative units fall in a different frequency class, then the norm§l
peak discharge of that same class for Santa Anita would be a better esti-
mate of the normal peak discharge for this storm than wou;d ;he discharge
of the 0.0192 frequency class. |
The tables can also be used to determine the peak discharge that
will be equaled or exceeded at any given frequency. 7#%& ﬁﬂ#%@iﬁ; gne ey
whoh to kmow for the Samba Anits watorshed (tatle 134) whnt sise discharge
vill ke eguuled or expedded otey &n 10 yearss The most precise method of
obtaining this information w§uld be to plot the peak discharges for normal
watershed conditions, or desired year after burn, againstbthe logarithmic
Ameans of the basic frequency classes given for  the Los Angeles storm zoue
in table A. This will give thé peak discharge-frequencj curve (see fig. 2)
The peak discharge equaled or exceeded once in ten years can then be read
directly frgm this curve. An approximate value can be more quickly obtained

from tha peak discharge tables. For example, the total of the last eleven

=]]l=



items (0.0100, 0.0021, 0.0027, 0.0034, 0.0044, 0.0056, 0.0074, 0.0099,
9.0140, 0.0192, 0.0271) of the frequency colum is 0.1058 storms per year,
or slightly more than an aﬁerage of one storm in ten years. This indicates
that there would be a storm with a peak discharge that would exceed that
of the .0414 frequency class (1l2th item from bottom of ¢olumn) on an aver=-
age of about once in ten years. The upper limit of this class is approxi-
mately midway between its mean peak discharge and that of the .0271 class.
Thué the peak diséharge that would be equaled or exceeded on an average of
;bout once in ten years for normal watershed cover would be betweeg 135 and
158 CFS/sq. mi. or approximately 147 CFS/sq. mi. If this storm were to
occur the first year after buining the peak discharge equaled or exceeded
would fall between 345 and 384 CFS/sq. mi. or would be approximately 365”v
CFS/sq. mi. |

The same procedures used in determiﬁing the peak discharges that
will be equaled or exceeded once in ten years can be used to determine
those that will be equaled or exceeded in any desired period of less than

100 years.

Use of Tables in Computing Effects of Partial Burns

Ouly occasionally do fires completely burn off the vegetation of an
entire watershed, but effects of partial burning can be estimated by use
‘of the peak discharge tables. In making these estimates it 'is necessary
to know not only the type of the watershed (runoff comcentration character-
istics) but also its burnable area. The percent of the watershed considered
burnable and the watershed type.(I. II, or 1II1) are shown on the peak dis-

charge and erosion tables.



Type I watersheds are relatively small, steep, fan-shaped units
cqnducive to rapid concentration of run-off. The effecés of partial
burns in this type were assuﬁed to be directly proportional to the
amount of burnable area burned (fig. 3). Type II watersheds are larger
and have longer maiu’stream channels with louger run-off concentration
time. Type III watersheds are the largest units, with very long‘main
stream channels, and quite long periods of concentration. The effects
of partial burns!iﬁ ;hese two types are not diréctly proportional to
the area burned, small burms having relatively less effect on increasing

peak discharges than the large burns--as shown in Figure 3.

Figure 3--Relation between proporation of burnable area burned
and average increase in peak discharge rating for three types of watershed.

The follbwing steps are required to determine the effects of a
partial burn on increasing peak discharge for any frequency class and
yéarlafter burn:

1. Compute the percent of burnable area burned. This may be
done by dividing the percentage of total area burned by the
percent of the watershed that is burnable (as given at
the top of the individual table), and mulciplying‘by 100.

2. From the curves in Figure 3 determine the average iﬁérease
in the peak discharge rates for the percent of burnable
area burned (as obtained in sﬁep 1.

3. Subtract the normal (70th'year after burn) peak discharge
of the frequency class from the tabulated peak discharge for

the year after burn for which the peak discharge is desired.
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This will give the amount of increase in peak discharge
as the result of a complete burn.

4. Multiply the incfgase in peak discharge for complete burn
(obtained in step 3) by the increase in peak discharge
ratio (step 2). The result will be the increase in peak
discharge from the partial burn.

5. .Add the increase in peak discharge resultiqglfrcm the
partialiburn'(step 4) to the normal peak discharge for
the’f£equency class to get the total peak discharge
following the partial burn. |

Following the above procedure for all frequency classes and yearé

after bufn, a peak discharge table for any partial burm can be computed.
Such a table can be used in exactly the same ways as the peak discharge
tables for complete burn given in this publication.

Agpualre;osion rates following partial burning‘of a watershed

cover wére assumed. to be directiy proportional to the burnable area burmed.
To complete the erosion rate following a partial burn the difference between
the normal erosion rate and the erosion rate for the desired year aftef

burn is multiplied by th; percent of burnable area burned. This reéult

added to the normal rate given the total annual erosion rate.

PEAK DISCHARGE AND EROSION TABLES

The following tables give the most probable average peak discharge
and annual erosion rates for the watershed units studies. The tables are

grouped by storm zones, with a map showing the locations of the units within

«lb=



each zone preceding the group of tables for that zome. Except where
noted below, the tables are numbered to correspond to the numbers of
watershed units shown on the maps:

Watershed unit

Storm zone and table no.
Santa Ysabel 1 to 28
San Juan , - 29 to 36
San Bernardian/ 37 to 97

8/ Table 66 gives the most probable peak discharges and erosion rates
for the combined area of watersheds 63, 64, and 65.

Table 96 gives the most probable peak discharges and erosion rates
for the combined area of watershed units 92, 93, 94, and 95.

Los Angeles 98 to 235

Santa Mariagj' 236 to 256

9/ Table 247 gives the most probable peak discharges and erosion rates
~ for the Santa Maria River above latitude 34" 54' 8" and longitude 120"
18 J l"

Table 248 gives the most probable peak discharges and erosion rates
for the Santa Maria River above Pugler's Point.

-15-
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VEKTURA RIVER BASIE
Esnnedy Canyon snd Adjsaent 3treams Table 18

Drairage ares: k-?’ $q. mi. Precipitation MQ-yr. mean annual): 23 Kip,

A. Peak Discharge Rates Following Burning

_ﬁhiﬁer : Years after burning
events N 1 : 2 < 3 ——‘. 7 : 15 M 30 . 70
per year : : e : : : : (Formal)
(Cubic feet PEr second per square mile) _
16.628 17.2 3.1t 1.77 i.01 0.7% 0.62 0.61
1.579 k0.1 17.7 11.8 7.32 5.82 5.00 4.85
.755 k9.6 25.0 17. 1.7 9.60 g.24 £.00
.463 584 32.0 23. 16.0 13.3 1.6 11.2
.315 6.9 37-9 28.7 20.0 16.8 14.8 14,2
.234 T2.2 k.0 , g 24,2 80k 18.3 17.4
.3074 80.7 £1.9 1 29.7 25.% 2.8 a1.7
.1968 92.3 62.3 B | 50-5 ?g er.8
L1376 105 73.; 60.7 0 i 32.3
.0965 17 53. 70.2 53,6 7.5 6
0752 2 £0.1 62.2 §5.1 kg, %7.1
0581 ﬁg ggh 89.2 70.0 61.9 262 53.4
.C456 153 1us 98.8 78.5 69.2 {3‘2 59.9
.oee7 172 131 113 9l1.3 gl. 4. 70.2
0414 193 150 131 107 95.% 88.0 83.0
0271 a5 172 150 128 112 103 97.0
.0122 240 192 in 142 128 118 BB
.C140 260 21 ;g% 157 L3 1& 12k
.00~ ggg 230 75 159 1 138
007 3 251 225 192 175 163 152
0056 327 2n 2hy 209 189 178 166
0044 349 290 263 25;{ 205 193 180
.00%4 I 310 279 auly 221 208 194
.0027 91 331 297 262 237 223 208
.coz1 19 354 320 282 255 2ko a2k
.010G 433 366 333 291 266 kg 233
'« Annual Erosion Rates Following Burning
== — Years after burning — _
R D TS R :(No%gal)

(Cubic yards per square -mile)

‘560510 19,660 12,850 9,070 60“36 k,T20 3.210 2,000 1,890




M-1

VENTURA RIVEREBARI ¥

Santa Ana Creek Table 182.
Brairage ares: €.9% 1. mi.  Precipitation (¥-yr. mean annuai): 2.2 in.
A. Peek Discharge Rates Following Burning |
_ﬁﬁﬁger Years after burning
events 1 : o : 2 T 7 : 15 20 70
per year : : : - : : : (Normal)
(Cubic feet per second per square mile) |
16.628 22.2 3.96 z.a '1.2}‘ 0.89 c.72 0.71
1.579° 55.% 23.9 15.3 9.35 7-29 -0 5.88
.755 12.0 5.5 25.0 1%5.6 12.5 10.6 10.2
.4861 ‘5.1 &06 ggoo 21-5 17.“ 1500 1!"1 '
<315 95.7 8 5 27.8 2.3 19.3 is,
254 108 .1 ug.s z}.h 21.5 24, 22.9
3074 p¥al 76.0 sa.s 1.6 T 30. 25.3
.1968 140 §2.0 4.1 a.x 9 .6 gg
.1376 158 108 g3.1 o5 ‘ 22.3 gg.} 1
.0965 176 12k 102 75.9 <0 58.9 €540
o752 19% 13 n6  §7.8 763 6.4 63.6
.0561 az 1 130 - 99.5 86. 7.1 72.6
.C458 228 1 1 11 96.9 87.1 8l.
.0807 259 1 1 129 pat 102 95.8
0414 288 220 130 151 133 21 113
.0271 325 253 21“2 178 157 L 133
0192 356 281 2 201 178 162 151
.C140 gxn 308 270 223 199 10 169
L0085 T 335 29% auy 221 202 187
Lo7e WS 362 320 267 FL) 220 0%
0056 473 . 3 290 259 2 221
0044 hgg 32 3@5 308 zrg 2 237
.00%4 52k ¥30 agg 329 29 eT3 253
0027 551 456 351 316 2g2 2790
.c021 - 578 Lg0 h2g9 372 335 309 286
.0100 588 451 44y I 3hk 318 204
e Annual Erosion Rates Following Burning
=" Years after burning — _
1 f e Pzt g o5 g ig 8 10

: (Normal)

(Cuﬁic yards‘per squa;e_mile) ]
99.050 .3}‘053:0 22,360 15,560 11,040 7,640 %5030

34030

2,83 -
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. VEHTURA RIVER BASiHE

Coyote Creek Table 183
Drairage ares: 17.38 sg. mi. Precipitation (¥@-yr. mean annual): 27.1in.
. A. Pesek Discharge Rates Following Burning 1/
—ﬁﬁgger Years after burning
events : 2 PR, 15 0 ¢, 70
per year : : : : : : : (Hormal)
(Cubic feet per second per square mile)
16.628 15.8 - 2.82 1.57 0.88 0.5} 0.51 0.50
1.578 51.3 2.1 i%.5 §.65 .75 5.60 5,44
.755 67.1 31 a3. lk.z l g.&s 9.50
481 . &0.9 lok 31. 20, 16. 1R, 130
.315 91.0 1.8 38.% 25.9 21l.2 18. i7.5
.234 103 61.0 31.8 26.2 23.1 1.8
.2074 .8 Zg 39.} 2.8 28.9 27.3
.1968 1&; 6.6 1 2.2 glz 5e&
.1376 1 102 Go.l 52.1 . 3.8
0965 166 ny 96.5 n.s 62.2 R 51.8
.075¢ 182 130 109 £2.5 n.e  6io 59.8
0561 139 155 122 93.6 81.3 3.1 68.3
.C456 27 160 136 105 G1.7T 82.5 7.1
L0807 245 p¥ . 3 156 123 108 97.3 90.9
04314 o] 21l ifl 1ks 127 116 108
.0271 308 238 206 168 1kg 134 125
0182 33 264 3 189 168 152 12
.ClaC 3 - 289 258 a10 188 im0 159
.00es 50 313 aré 231 206 189 175
v 19 340 301 252 227 207 192
0056  ~ Kus 362 322 2712 243 225 208
.0044 L0 ggg 3 a9 262 24 22k
.00%4 437 3 312 281 259 240
.00g7 528 bl g 3H 301 - 278 ast .
.C021 553 2 k& 11 356 3 296 274
.0100 566 u7y hoy 3685 m 306 283
The Annﬁal Erosion Rates Following Burning )
= — Years after burning —
H : : 10
1 2 3 : 4 . 5 6 7 8 : (Norma1)
(Cublc yards per square mlle) '
914000 n.m 20,540 18,300 10,050 7,020 H.680 2,780 2,600

3/ hti.nt:g are aversges unit ares pesk dincharges of two or more éeparate
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VIKTURA BIVER BASIN

¥illow Creek Table 184
Drairage ares: 198  sq. mi. Precipitation hO—Jr mean annual): 23«7 in.
A. Feak Discharge Rates Following Burning
_ﬁﬁiger Years after burning
'eve;lts M 1 H 2 3 ——‘: 7 : 15 : 30 : 70
per year : : : : : : : (Jdormal)
, . {Cubic feet per second per square mile)

16.628 20.3 1. 1.08 0. 0.62 0.61
1.579 h‘{.; 3 29 13 :95‘ 7.86 ' .g 5.00 L.85%
.755 584 12.5 9.92 8.32 8.00
.461. 68.3 Eg 26.3 17.0 13.8 11.8 1.2
.315 5.7 9 31.8 a.2 17.3 ilt.9 1%.2
.234 83.9 49.6 .6 25.6 21.1 18.h 17.5
5074 93. 58.2 35 " 31.5 23.0 aA.7
1968 106 69.5 229 3.8 33-6 29.5 27.8
‘1576 120 8260 6 05 ok 105 gsol ﬁo}
-0965 133 92.6 76.7  56.b hg.1 3. -6
0752 146 105 86.7  65.5 57.0 50.4 §7.1
0581 159 115 96.7 3.7 4.1 571  53.%
(456 172 126 107 82.1 .9 &1 55 .9
.GEQT 193 1hk 122 95.5 g4.2 5.1 0.2
0414 216 164 LA 12 98.8 88.8 83.0
.0271 241 187 162 1{; 115 10% 97.0
0132 266 210 183 1 1%: 119 111
.C140 239 229 lgg 1 133 124
0085 313 250 221 1 164 1 138
LO07e 337 272 242 20 18 1 152
.0056 360 292 261 21 196 1;3 166
.0044 , Rg} B2 % 281 e 212 b3 180
.0024 7 3 299 . 254 229 210 194
.0027 u31 - 356 ns 272 % 22§ - 208
.C021 Lsg 38 3ko 293 , 242 22k
0106 473 39% 354 303 275 252 233

s Annuel Erosion Rates Following Burning
- . Years after‘burning ; _
: H : H : : H : 10
Lo : £ : 5 : 4 : S : 6 : ? : 8 :(Normal)

(Cublc yards per square mile)

66,500 23,180 185,000 10,450 7,430 54130 3,420 2,030 1,900

PV Bstimt:ﬂmzmmmtaﬂ‘p«kﬁccw@aofmcrmsmu



PACIFIC SLOPE SANTA YHEZ MOUETAL K
M-1
Los Saunces Cresk Table 189,
Drairage ares: ¥.&8 sq. mi. Precipitation (7“—.,1“ mean annual): 2“‘5in.

A. Peak DlSChaI‘ge Rates Following Burning

——Nﬁi\Eer Ygaars after burning

~events 1 : o : 2 B 7 T 15 : o zg : 70
per year : i : : : : : : (Normel)
. ’ - (Cubic feet per second per square mile).

16.628 17.6 3.17 C1.7% 1.00 0.74 0.60 0.5
1.579 gg.o 18.8 12.5 7.62 5.99 5.10 h.g%
755 g 27.2 19.3 12.% 10.1 g.69 8.3
. 482 6l.& gs.-z 25 17.1 1%.2 12.4 11.8
315 12.% 1.8 31, 21.6 18.0 1%.9 15.1
.234 8l.1 Lg.9 26.4 1.9 19.5 = 18.6
2074 9l1.3 58.0 3 2.8 27.6 23.76 3.4
.1268 104 69.8 1.5 5.5 31.6 30.1
.1376 18 82.1 67.3 50.3 3.7 g%a ﬁ.o
.0965 132 93.7 78.3 59.0 51.9 N O
.0758 146 106 §e.7 68.3 60.2 5%.1 51.0
L0581 159 116 99.0 *sré(.o 67 T 61.4 57.9
.C458 17 129 110 7 76. 2 69.1 65.2
el 19 147 126 101 59 £1.0 76.4
0414 216 167 146 118 95.4 90.0
..0271 2h2 151 167 138 122 111 105
0132 268 2k 188 156 139 127 120
.Cla0 231 233 206 173 155 b2 134
Q0%+ 314 255 226 192 173 159 1%2
L7600 339 279 249 210 190 175 1
.0056 363 299 268 22 206 192 1
0044 4 320 289 2 223 208 19
.00%4” 12 3k 307 265 2lo 224 209
.0027 436 364 328 286 258 iy . 22§
.0021 465 392 351 307 278 259 242
.0105 476 Loy 361 31k 286 266 24

4« Annual Erosion Rates Following Burning
= - Years after burning ‘ _
3 H : H H s H : 10
. £ : 5 . ¢ . O : 6 : ,7 : 8 : (Normal)

(Cubic yards per square mile)

66,360 23,100 15,120 10,500 7,560 5,460 3,570 2,230 2,100




M-1

PACIFIC SLOPE SANTA YNEZ WOUNTAINS

Rirecon Creek Teble 18§
Drairage ares: 1¥.93% .sq mi. Precipitation (% -yr. mean annual): 28.§ i,
A. Peak Discharge Rates Following Burning
_Nu;;ﬂ;er Years after burning )
events i 2 N 15 0 70
per year : : : : : : (Wormal)
(Cubic feet per secong per square mile)
16.628 22,7 k0% 2.2% 1.28 0.89 0.72 0.71
1.579 52.2 22,4 14,7 8.4 677 5.62  s5.4%
.755 63.5 31.3 22.0 13.6 11.0 9.29 8,9
461 173.8 36‘6 28.6 18.6 15.1 13.0 12.
.315 82,2 .8 3k g 23.h 19.1 16.6 15.8
.234 9.4 54,3 .3 28.3 23.3 20.6 13.&
.3074 102 631.6 4g.9 b8 29.0 25.7 24,2
.1968 115 7158 61.0 3.7 E;'Q gg.a 30.8
.1376 130 88.8 72.8 52.9 R b 1.8
.0965 1s3 100 £3.0 61.% 53.5 LY 4 4.6
.0752 158 113 g4%.1 71.3 62.0 55.3 51.7
.0561 172 12% 1 £0.6 70.0 62.9 5%.8
.C458 186 137 11 89.6 78.4 70.5 £5.9
L0807 209 157 1313 - 105 92.2 82.9 77.5
0414 - 232 177 153 122 107 97.% 90.9
L0271 2%y 201 175 142 izs 113 106
.0182 286 2e% 197 16 143 129 121
.ClaQ 311 2ug 21g 180 160 146 136
.008s 329 2re 240 201 172 16k 152
N 362 294 261 a7 13 179 165
.0056 g5 313 279 236 211 19% 180
0044 12 337 302 2572 229 212 196
L0024 ‘227 323 321 2 auy 228 211
.0027 3 Eo 34 295 266 245 221
.co21 491 L 3 316 284 26 243
.0100 502 k19 376 328 29% 27 251
'« Annual FErosion Rates Following Burning
— . Years after burning — _
] : : 3 : 10
L : £ 5 : 4 : 5 : 6 : i 8 : (Normal)
(Cubic yards per square mile) ,
T5.600 26,35 17,080 11,880 8M20 5.8 3.0 2,30 2,160




FAGIFIC SLOPE SANTA YXEZ KOUNTALES
Carpenteria Creak Table 187,

Brairage ares: 13.2§ sq. mi. Precipitation Q% -yr. mean annual): 24,5 i,

A. Pesk Discharge Rates Following Burning

ﬁﬁﬁgser : Years after burning
nt : : < 1 : : = : 70
E;Xi;ezr : 1 £ : i : ! : 15 : 50 : (Normal)
(Cubic feet per second per square mile)

16.628 ©  15.% 2.25  1.5% 0.86  0.62 0.50  0.50
1.579 41.8 1£.0 11.8 T.0% 5049 L.56 M.Eg
.755 54,1 26.7 18.7 11.8 9.4%0 7.25 1.

. 461 64.9 4.8 25.2 16.4 13.3 11. 10.9
.315 rs 1 1.6 30.8 20.7 16.9 1k.7 140
234 £2.0 Lg.6 7.0 25.3% 20.8 18,3 17.3
L3074 91.6 57.5 9 31.2 26.0 23.0 21.7
.1968 105 68.9 55.5 ,ag.ﬁ 33.5 29.6 g7.9
1376 118 0. 65.9 0 1.2 6.7 zh.s
.0965 132 g2. 76.5 56.4 k9.1 3.8 0.9
.075g 1ks5 104 £6.6 65.3 56.8 50.6 g£.3
0581 159 15 97.2 7%.0 6k.3 57.8 o3
.C456 172 127 107 g2.h - 72.1 64. 8 60.6
.0EC7 195 145 1k 96.7 8.2 76.6 7.6

(0414 ar 165 1k3 113 99.6 90.3% gu. b

.0271 43 . 1g9 164 133 117 106 99.0
0132 268 a1 185 150 133 121 113
.C140 294 23y ‘206 169 151 137 128
.00g¥ 318 256 226 187 168 153 k2
0074 344 219 2kg 206 185 170 157
0056 o 1 268 225 201 186 172
.0044 355 ’;’gh 290 24y 219 202 187
0024 20 345 309 - 263 236 218 202
.0027 W5 - 369 330 282 25k 234 217
.00zl 475 385 . 355 3ok 2t 253 234
.0100 kg6 Lot 365 312 283 261 2he
e Annual Erosion Rates Foliowing Burning
== . Years éfter‘burning — ._
s H : : : : 3 : 10
! : £ : 5 : 4 .0 : 6 : 7 . : (Normal)

(Cubic yards per square mile)

66,500 23,180 15,016 10450 7T,k16 5,130  3,h20 2,030 1,900




FACIFIC 3Libb S48Pa YLED MOUSTALES
Franklin Cenysn =288 £ijacent Stresme Table 1gg

Drairage area;l.gh sq. mi. Precipitation (7%-yr. mean annual): g4.§ in.

A. Peak.Discharge Rates Following Burning éJ

Nug&er Years after burning
events 1 . o z T 7 : 15 : 20 : 70
per year : : : : : : (Hormel)
(Cubic feet per second per square mile)
- 16.628 19.6 3.6 1.8 1.03 Q.75 OM8 05T
- 1.579 L7.6 &G ol 1343 7.85 6.08 500 Lo¥
- 755 633 9.5 0.6 12.9 10.¢ E.54 8.0
.461. 7240 ﬁ95 €1.1 17.% 18,5 12‘;.‘1 11.8
.315 &l.H P 8.3 228.8 Igc? 16.1 15.%
.234 626 53.6 L9.6 27.6 “z.7 13,8 i6.6
L5074 sz 38 Li.7 ¥ih .8 82 228
1368 115 752 6.3 k56 368 iy T
.1576 :21 £3.8 T2k 82,5 85k bod *].g
.0965 ity 152 £5.9 €l.7 $3e7 k1.5 fn
.0752 2513 11‘* - 54.2 71-2 6&0‘« !;h!» _‘/102
L0581 i75 12 16 &0.5 T3 2.7 BéeE
.C456 18y 113 117 G0.1 75.C 70& €548
LGEQT 213 158 138 108 92.8 B2, 773
.0414 17 182 155 123 a9 87. 9l.z
.0271 &85 @07 173 1ky 137 11k Wi
.0182 253 &3 =04 153 144 131 iz2
.Cl4a0 it 50 &0 188 is2 145 136
.00gs U5 275 &4 e pEA] 154 152
L2074 359 37 &g €19 194 179 prS
.0086 393 119 g8k 233 ell 135 133
.0044 17 34y w§ 5] 211 eL2 156
.0024 Ly 382 125 2715 . alg 228 €l
.0027 Wi 353 347 247 ead- &85 e
.co21 kg 13 353 i3 &3] el &u3
.0105 K10 Koy 132 125 246 en a5
e Annual Frosion Rates Following Burning
=7 - Years after burning —
: : : : : H H : 10
1 : 2 : 5 . ¢ .0 : 6 . 7 : 8 : (Normal)

(Cubic yards per square mile)

250 25,860 16,750 11,660 8,270 8,740 3,820 2,270 2,1

1/ Setlsates are average wilt area peak discharges of Wo 6F mors sepnvale
channelde
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FACIFIC SLOFE SAMZA YNKZ NOURTAL 68

Santa Xonica Canyom Table 189
Drairage ares: B.,937 Q. mi. Precipitation ( Byr. mean annual): 24%.5 in.
A, Pesak Discharge Rates Following Burning
NumEer Years after burning
of :
events 1 : o z : 7 : 15 30 : 70

per year :

: (Hormal)

(Cubic feet per second per square mile)

16.628 17.6 3.15 1.75 Q.98 0.71 .57 1455
1.579 43.8 12.0 12.5 7.46 5.84 4.89 %75
.755 5l 4 19.0 12.0 9.66 8.0% 7.52
.486] 65.0 ;5.0 25.5 16.7 13.7 11.9 11.3
315 739 42.3 336 a5 17.6 15.% 4.7
234 83'0 45.7 %.9 - 26.2 21,7 12.3 18.2
3074 G4, 9 59.1 o7 ga.s 27.5 2k, 231
.1968 108 1.5 57.8 1.7 545 1.6 3.8
1576 iz 84.8 . 68.8 50.8 3.8 29.4 25.€
.0965 13 96.1 §0.0 - 59.% 52.0 fe.s  G3.7
.075¢ 150 108 8Q.9 68.% 60.2 4.1 50.6
0581 165 121 102 73.0 68.6 62.2 58.1
.C458 180 133 113 83.3 17.8 7.0 65.%
.06CT 203 152 130 103 §0.9 ga.h 77.0
.0414 227 i7s 150 121 106 97.4 91.0
.0271 255 199 173 142 125 1% 107
L0192 284 224 wy 162 14 172 123
.C140 307 2hs a6 1y 160 157 177
.00&s 334 263 239 200 179 - 165 - 153
o7 358 292 260 28 197 181 168
0056 382 33 280 238 212 198 183
.0044 '8 335 301 255 ego 214 1<:-z

.00%4 Yz 357 321 . 276 . 2%
.0027 k6z - igs 344 - 298 239 zal
.02l . k& 8 . 366 55 T 257 267
.0100 Y38 kyy7 376 325 295 2 254
‘e Annual FErosion Rates Following Burning
== iears after burning _
: : : 2 : : : : 10
1 : 2 : 5 : 4 ;2 . : 7 8 :(Norm@l)

(Cubic yards per square mile)

63,600 2k,2k0 15,680 10,870 Te730 5,430 3550

At

2,830 2,090




FLCI¥LO SLOFEL ~ANTA YKEZ OUETALES
M-1. :
Arroye Parids Table 199

Drairage ares: <T.° sq. mi. Precipitation ( yr. mean annual): 24,8 in.
g Z. q P Y

A. Pesgk Discharge Rates Following Burning

_NﬁﬁEer Years after burning
o1 —_

events 1 : o : 2 : 7 : 15 : 30 : 70

per year : : o : : : (Jormal)
, (Cubic feet per second per square mile)

16.628 19.0 .36 1.5 1,01 c.72 2.58 .57
1.579 Y7.7  20.4 13.3 7-86 £.06 £.00 1.25
.755 0.3 9.5 20.0 12.9 1c.2 2.59 2.26
.48) 7.0  23.5 7.1 17.3 14.5 12. 11.3
.315 8.5 Lg.2 3%.3 22.3 12.7 1f.1 S.3
.234 30.6  53.6 45.6 27-5 22.7 13.9 12.8

C L3074 1602 5;.3 5.7 }k.a 2.3 5.2 23.8
-1968 1.6 16.2 51.3 43.6 36.9 2.3 30.5
.1576 131 3.6 72.8 52.9 5.y a1 ;7.§
.0965 145 102 53.9 61.7 33.7 47.5 BN
.075¢ 159 1t 342 n.2 2.0 548 51.2
-0581 175 124 106 5249 703 52.7 58.6
.C458 139 12 117 39.1 79.0 70.% £3.8
Redey 213 158 13 105 2.8 e 173
0414 237 181 155 12 109 %7.6 1.2
.0273 265 =07 179 1ith 1z7 11% 1
.0l1a2 £33 271 0 163 145 131 122
.ClaC T 250 220 18l 162 116 - 1%6
008> 345 3 - Jég 202 181 154 152
76 363 zgl 2 219 198 179 198
-0056 793 31 g4 239 214 135 183
0044 A7 3L - 306 z5 231 A2 136
.00%4 i | 363 325 21 -1t oz 213
.0027 70 538 347 - o297 268 zhs 22
.C021 Y98 fin3 369 31 287 Z 243
.0100 510 o4 382 326 296 7 251

“le  Annual Erosion Rates Following Burning

Years after burning

-t : : H H : : H 10
1 2 : 3 o 4 . S . 6 3 - 7 : 8 :(Normal)

(Cubic yards per square mile)

THa200 25,860 16,750 11,660 8,270 5,720 3,820 2,270 2,120




PACIFIC SLOFE SABTA TXEZ MOUNTAI XS

Tore Canmyea Table 191.

Drairage ares: 2,08 sq. mi. Precipitation ® —yr. mean annual): 24,§ in.

A, Pesak Discharge Rates Following Burning

Nuﬂger : K Years after burning
events 1 : o : 3 : 7 15 : 20 ’70
per year : : : (Normal)

(Cubic feet per second per square mile)

1.97 1.08 0.71  ©.62 0.61

16.628 20.1 3.56

1.579 u7.2  20.2 13.2 T.81 6.01 5.00 k.85
755 57.9 284 19.9 12 - 9.8 8.32 8.00
.481. 7. zg.z 26.2 16.9 3.7  11.8 11.2
.315 75.0 6 315 2.2 17.2 k.93 b2
234 83.2 49.4 g‘é.& 2%5.6 20.9 184 17.k
8074 92.“ Z;o" 01 }105 26.0 23&0 2101
.1968 10% 2 25.6 gg.t E}.k 5 27.8
1876 119 81.6 6.2 R 1.2 o7 glgz
-0965 132 92.6 759 §6.4 k8.7 M .
L0752 1k6 10k 86.7 65.5 - 56,5 504 47.1
0sel 158 11k 96.7 3.7 2?-5 57.1 534
-C45¢ 171 126 107 g2.1 Tie3 681 - 59.9

- CeoT 192 14 121 95.5 83.5 75.1 70.2
(0414 214 16% 1% 112 " 97.9 8g.8 3.0
.0271 240 186 161 1 nk 10% 97.0
0132 26§ 203 182 1 1& 119 11
.C140 288 228 200 1 1 133 124
0027 310 250 219 1 163 1%2 . 138
0774 334 272 240 201 179 1 152
-0056 359 290 259 a 1g% 1 166
.0044 Rg 311 279 2}% 211 1 180
.00%4 332 29 a5k 227 20 19%
.0027 Yag 354 31 272 24y 228 208
021 57 319 338 293 262 2z - 2%k
-0100 n 391 352 303 273 252 233

‘% Annual Erosion Rates Following Burning

Years after burning -
H H H : : : H : 10
! : € . 5 . - . >, : 7 . 8 ¢ (Normal)

(Cubic yards per square mile)

66,500 23,180 15,010 10,150 70 5130 3,40 2,030 1,900
Ii_fﬂtfliiitl AT6 aVersge unit area pOAk diechirg tEE BF 5o e




M-1

FACI¥IG SLOPE BANTA VEEZ MOUNTAINS

F{oay Csnyes Tablelg2 .
Drair.agg are«: Q.99 s5q. mi. - Precipitation Qﬁ -¥yT. mean annual): 2k.g in.
A. Peak Dischafge Rates FollowingrBurning
_Nﬁil‘ger Yea‘rs after burning.
evex—ats : 1 : ° % T 7 : 15 : 20 : 70
per year : : : : : ~ : : (Normal)
(Cubic feet per second per square mile) '
16.628 207  3.66 2.0 1.10 0.78 0.62 0.61
1.579 u.g 20.7T 13.5 7.1 6.06 5.00 k.85
.755 59. 29.0 20.2 12.6 9.92 8.72 §.00
.461. 62.l g7.o 26. 17.1 13.8 11.8 11.2
L3158 16.8 3¢5 32.1 21.3 17.3 1k.9 14.2
.254 sg.z 50.3 s 5.8 211 18,4 17.%
<2074 94, 58.8 8 %.7 26, 23.0 21.7
.1968 108 70.3 Zz.h <0 3}. 22.5 27.8
1376 122 83.0 7.2 Lg.T 1.5 z o7 213.3
0865 13% 93.8 771 56.8 ‘ug9.1 3.4 b
L0752 148 106 87.6 62.9 570 50. 4 47.1
.0581 161 116 97.7 7h.2 6.1 57.1 53.%
.C456 1% 128 108 82.7 71.9 1'% 59.9
L0807 196 122 12k 96.2 84.2 75.1 10.2
L0434 218 1 | 1k2 113 98.8 - §8.8 83.0
0271+ 43 189 13 132 115 0% 97.0
0182 210 211 i 122 lﬁ 119 111
.Cl40 291 231 202 1 1 133 12k
.00&7 316 253 2zz 185 16% 1 138
LO0TE 340 275 243 202 18 1 152
.0056 365 295 62 221 198 i 166
.0044 389 317 283 - 238 a1k 1 180
.00%4 §11 338 301 56 2& 210 19%
.0027 llgg 358 320 a;z 2 225 208
.c021 383 343 2 - 2687 - a2k
.0100 478 396 356 305 271 252 33
e Annual Erosion Retes Following Burning
- Years after burning _——'———j
: H : H : : : : 10
! : £ : ® : 4 : 5 : 6 : 7 : 8 : (Normal)

(Cubic yards per square mile)

66,500 2318 15,010 10450 7,0 5,130 3420 2,030

1,500




PACITIC SLOFE SANTA YERZ HCUNTAIES

M-1
Eomere Canyos Table 193,
Drazirage ares: 1.96 sq.v mi. Precipitation (Tk—yr. mean annual): &Y.8in.
4. Pesak Discharge Rates Following Burning
_Nﬁ;;\?efc' Years after burning
events 1 2 2 T 7 15 30 : 70
per year : : : : : : : (Hormal)
(Cubic feet per second per square mile)
15.628 20.2 3-56 1.9‘6 1107 ()o?é 00& 0059
1.579 9,5 21.1 13.8 8.07 6.19 §.10 4.95
.755 6200 3003 21.2 13:1 10.% 8.69 8.}6
461 3.2 8.9 28.1 18.1 2.‘4-.2 iz.k 11.8
315 8l.7 .2 34,1 22.6 18. 15.9 15.1
<2074 102 z 4g, l 28.3 4.8 234
.1968 116 16.2 61.1 | ag. 31'.2 30.1
.0965 3 102 83. 61. 53.2 7.1 .0
.0752 160 ik 94,9 LM 61.7 54.6 51.0
L0861 175 126 106 80.% 65.5% 62.0 57.9
.C458 150 1319 i17 90.0 18.2 63.8 65.2
Neldeys a13 158 13% 105 91.7 81.7 76.4
.0414 237 180 ish 122 107 95.3 30.0
.027 26% 205 176 143 125 112 108
.0182 292 228 ig9 162 143 128 120
0140 315 - 2kg a8 189 159 143 13%
00¢es 341 273 240 200 177 18 1
o074 367 297 262 218 195 ¥e 1
0056 gk 319 2 238 213 193 1
0044 319 341 3 256 231 210 1
.00%4 hlz 36k 32 276 2lg 226 209
027 L70 &7 346 297 268 243 2285
co21 501 1k 370 313 288 261 2u2
0109 510 b2y 361 326 296 269 249
is Annual Erosion Rates Folloving Burning
= - Years after burning — _
H : : 10
1 £ : 5 3 ¢ : S : 6 : 7 8 :(Normal)
(Cubic yards per square mile)
T3.500 25,620 16,590 11,550 £,190 S5.670 3,760 2,250 2,100




PACIFIC SLOPE SANTA TIRZ WOUNTAT HEB
M-1 ' '
: Jest Romero Camyos Teble 19% |

Drairage ares:l.08 - sq. mi. Precipitation ('ﬁlyr. mean annual): 4.8 in.

A. Pesak Discharge Rates Following Burning

Nug?er X Years after burning
events 1 : o 3 : 7 : 15 : 20 : '70

per year : : : : : : : (Normal)

(Cubic feet per second per square mile)

16.628  20.0 3.53 1.95 1.06 0.76 0.60  0.59
1.579 4.1 21.0 3.7 §.02 6.19 5.10 %.9%
755 61. 30.1 211 13.0 10.4 8.68 §.3
.461. rz.g 8.7 27.8 17. ik, 12.% 11.8
.315 81.1 2’5.9 34.0 22. 18. 15.9 15.1
234 R M 40. 27. 22. 19.7 18.6
<2074 ggl gz : ue.g h.g 28.5 22.8 23,4
.1968 116 75.9 60.8 3.3 i“ 31.9 30.1
.1376 1 88.8 72.2 522 .8 29.6 ﬁ.o
.0965 L () S §3.2 61. 53.2 1.1 .0
.0752 160 11% gl b 7.k 61.7 sh.6 51.0
.0581 17h 125 108 19.9 69.% 62.0  57.9
.C458 18g 138 117 89.3 78.2 63.8 65.2
L0807 212 157 134 10% 91.7 81.7 76.%
.0414 235 179 15k 122~ 107 96.3% 90.0
.0273 262 20% 176 142 12% 112 108
0122 2 -y 199 16 1h3 128 120
.C140 31 2ug 217 17% 159 1h3 17%
.00gs 340 2n 238 19€ 177 161 1‘2
N 3166 295 261 26 195 177 1
L0056 392 317 ;| 236 211 193 173
.0044 15 340 - 303 25% 229 210 19
.00%4 Lyl 362 322 27% agg 226 209
L0027  L46g g7 3l 295 2 243 225
.co21 h99 1% 368 317 288 28 2hz
.0100 508 ka3 37€ 32k 294 268 249

4 Annual Erosion Rates Following Burning

Years after burning
. . . s . . ‘ . . 10
LY L) e 4 e N a e @ - .
1 : € : 5 : . . 6 : 7 : 8 : (Normal)

(Cuﬁic yards.per squa;eAmile) ,
73,500 25,620 16,590 11,550 8,130 5,670 3.T80 2,250 2,100
1/ Estinctes aFe average unll area peak discharges of two Or more eeparale
channels.




PACI¥IG SLOFE SaMTA YMEZ HOUNTAIKE

M-1
San Tetidre Canyon . — Table 195,
Drairage ares: 3o18 9. mi. Precipitation ?h -yr. mean annual): .8 in.
A. -Peak Discharge Rates Following Burning ‘
'ﬁﬁiger f Years after burning
events 1 - o 3 : 7 : 15 : 20 : 70
per year : 3 3 : : : (Normel)
.- (Cubic feet per second per sguare mi;e) v
16.698 19.6  3.Ug 1.8 1.03 0.73 0.58 0.57
1.579 53.1  22.4 1h.h’ €.20 6.21 .00 4.85
.755 ‘ 61.3 3001 21.1 1500 10-2 8029 8.26
.481 13.8& 9.2 8.2 16,1 1.5 12. 11.%
. 314 ‘3 ox 7-1 }l‘o" 23 d 1‘07 161& 15 03
3074 104 65.0 50.5 5.0 28.8 25.2 23.8
.1968 ng 11.8 62.2 o2 36.3 33.3 30.5
.1376 1 911 . 735 53.2 Se -1 ﬁé
.0965 1 103 & 82.2 53.7 47.5 M
.075¢ 162 115 Q5.7 7.7 62.0 54,8 §1.2
L0581 178 128 108 81.65 703 62.7 58.6
L0807 21 i6 136 o6 92.8 &2, 773
0414 P23} 183 ‘157 124 109 97. 91.2
.0271 an 209 181 16 127 11k 107
.0182 298 2;3 20% 165 145 131 122
- .C140 322 2 223 182 162 1 136
. L0082 350 280 25 20% i85 164 - 152
.- LONT7e 34 302 264 22 198 179 166
.0056 g 322 286 a2k 21k 195 18
.0044 BZS 35 308 259 23; 212 196
.00%4 hlig 367 327 279 2 228 211
.0027 477 93 350 295 268 als 227
.0021 508 18 372 16 287 262 243
.0100 517 L2y 36% 329 296 an 251

-« Annual Frosion Rates Following Burning

Years after burning

: : : : : : : : 10
l ¢ ° ) e e
: 2 : ® . 4 ;O . 6 T . 8 : (Normal)

(Cubic yards per square mile)

T4e200 25,860 16,750 11,660 8,270 5,720 3,820 2,270 2,120




TGi.zb

M-1

" PACIFIG SLOPE SAW®A YHEZ KOUBTAL 53

Gk Creek . Table 19§

Drairage ares: .40 sq. mi. - Precipitation (M -yr. mean annual): ;k.s in.

A. Peak Discharge Rates Following Burning lJ

*ﬁﬁzger : Yeurs after burning
eve;lts 1 2 : ‘3 '—_; 7 H i5 e 50 . 70

per year : s : : : : (Hormsl)

(Cubic feet per second per square nile)

16.628 20.6  3.62 1.99 1.08 0,76 0.60 0.5
1.579 bg.4 20,7 135 7.97 6.1k 5.10 h.ss
. 755 60. 29.7 20.8 13.0 10. &.69 g.36
’461 ntg |1 5106 17.5 lué 12.14 11 5
.315 8.7 ?é.; 33.5 22.% 18,3 15.9 15.4
.234 €s. .8 40.0 27.% 22,3 19.7 18.6
5074 99,% 2:2!.2 )48¢7 3.9 - 2&8.1 2208 233#
- 1968 1 4.9 60.2 3.0 a&.x 3. g 0.1
.1376 129 &801 71.5 52.2 ca 390 gnoo
.0365 143 100 82.T 6l.2 52,8 71 0
.075¢ 15¢ 12 93.8 70.9 61.2 £h. 6 51.0
.0561 17 12k 1 13.9 68.2 62.0 57.9
.C458 186 13 11 89.% 7.6  69.8 65.2
L0807 209 15 132 10% 30.9 §1.7 76.%
.0414 232 177 152 122 106 g6.% 30.0
.0271 202 1Te 142 124 112 105
.0182 ‘33? 226 19 161 142 128 120
.C140 31 247 2 178 158 143 13k
.00% 335 270 237 198 176 161 1
207 3 9k 259 216 154 177 164
L0056 14 31 279 235 209 193 b
.0044 11 33 30 25% azy 210 19
.0024 U3y 357 320 2 245 . 226 2c9 -
.0027 L6y ig: 342 - 295 c63 ?&3 225
.0021 boly | 365 317 283 2 ook
0106 503 k18 376 32 291 268 24g

‘e Annual Frosion Rates Following Burning

B —

Years after burning

H t : : . : : : 10
! : & : 5 : 4 : 5 : 6 . ! : 8 : Normal)
(Cubic yards per square mile) _
73,500 25,620 16,530 11,550 £.190 5,670 3,780 2,250 2,100

1/ l:iti::.fu are average unit area peek auciu.rgu ef two or more separste
channelse



PAQI¥IC SLOFB SANTA YEEZ MOUNTAL NS

Hot Springs Canysa Table 197

Drairage ares: Q.78 sq. mi. Precipitation (Jl-yr. mean annual): 2k.g in.

A. Peek Discharge Rates Following Burning

—Nb’;‘?e?  Years after burning
events 1 : 2 z T 7 T s : 20 : ' 70
per year : : : : : : : (Normal)
(Cubic feet per second per square mile)

16.628 20.0 3.53 1.9% 1.06 0.76 0.60 ee§9
1.579 43,1 21.0 13.7 §.02 6.19 . 5.10 4.95
.755 6. 301 2l.1 1%.0 10.% 8.69 8.3
.46) 72, 28,7 25.6 17.9 i%. 12.% 1.8
.315 811 ﬂs.s 34.0 22.6 18. 15.9 15.1
234 904 53.% %0.5 27.5 £2.5 19.7 18.6
3074 101 63.2 L9.1 Eh.e - 28, ﬁg.s 23.%
.1968 116 159 60.8 +343 EJ; 31.3 30.1
.1376 13; 88.8 72.2 =2.:6, .8 39. E)I'o
.0965 1 101 §3.2 &1. 53.2 7.1 s
.0752 160 11k gk k n.b 61.7 54.6 51.0
L0581 174 125 105 79.9 63.5 62.0 579
.C456 188 138 117 89.3 18.2 63.8 65.2
L0807 212 157 1 104 91.7 81.7 76.4
0434 235 . 179 154% 122 107 96.3 90.0
.0271 262 204 176 1k 125 12 105
.0182 28 227 199 161 143 128 120
.Cc14a0 31 248 ay 178 159 143 1§1s
.00g¢ 3k4p 271 238 198 177 161 12-
LT 366 295 261 86 195 177 1
0056 3g2 37 28L - 23 = 153 179
.0044 15 zho 303 254 229 210 19%
.00%4 bl 362 3ee a7k Y az8 209
.0027 Log zsr 344 295 266 a3 225
.C021 Lag 414 368 317 286 261 ch2
0106 508 bey 378 324 294 269 2%

‘te  Annual Erosion Rates Following Burning
== . Years after burning — _
H H : : H : H : 10
! 3 2 : 5 : 4 . O . 6 . ! : 8 : (Normal)

(Cubic yards per square mile)

73,150 25,500 16,510 11,500 £.1% 5,680 3,760 2,2% 2,090




M-1

PACIFIC SLOFE SANTA YNEZ NOUNTALNS

< Qold Springs Canyom

Teble 198.
Drairage ares: 3f‘k sq. mi. Precipitation (Tguyr. mean annual): 2%,.8 i,
A. Pesk Discharge Rates Following Burningll
—ﬁﬁiger Years after burning
vent ' T ‘ = : 70
Ezre;le : ! ¢ : ° : ! : .l§ B 50 : (Normal)
(Cubic feet per second per square mile)
16.628 20.7 3.66 2.01 1.10 0.78 0.62 0.61
1.579 kg9 2.0 13.7 S.4% m)& 5e2% 5.09
755 éo.z 9.6 21.0 13.1 10.5 §.86 g.
48] 720 gg.ﬁ 28.2 1‘.3 1&%9 12.8 12.2
.315 81.6 5 3%.5 23.2 | 15.0 16.5 | i5.7
234 91.8  54.6 W.5 285 3.k 20.7 19.5
3074 102 63.9 501 5.0 29.2 2s.8 24.3
.1968 119 75.2 "' 63.2 5.3 as ag.s 31.9
.15786 lg 920 Zz.l ggco 01 9:}
.0uB5 1 105 05 o2 50‘ ti-9o8 -5
.075¢2 165 118 98.3 11; 5 64.8 578 5%.0
0581 1% 1 110 g4.3 73.2 ?3.8 61.5
.C456 13% i 122 4.2 82.5 .2 63.3
0807 2z 166 i in 97.6 87.7 82.0
0414 - 2h5 188 162 129 1% 103 96.2
L0271 2 a13 185 150 132 120 112
L0192 302 2 208 iT70 151 137 128
.Cl40 327 p 2% 189 169 153 143
.00&s 355 285 251 210 172 1?2
o078 373 308 273 228 205 188 - 1
0056 MO 33 2%  2ug 222 205 190
0044 43 354 57 268 2} 222 206
.0024 b gg 137 283 260 2ho 222
.0027 kge 359 309 278 257 238
.02l 513 ey 38 330 297 214 a5h
.0106 526 439 39% 339 308 28k 263
“t« Annual Erosion Rétes Following Burning '
- , Years after burning _
: : : 10
1 2 5 : ¢ : S : 6 : 7 8 : (Normal)
(Cubic yards per square mile)
73,100 27,570 17,850 12,430 &,60 6,800 070 2,k20 2, 260

—y” 5etinated are avernge unlt crea péak dischar
chasnels

€%8 of tvo or more separate



PACIFIC SLOPZ SANTA YUEZ HOUNTAINS

M-1
" Syesmere Canyea Table 199 .
Drairage ares: 1.8% sq; mi. Precipitatioﬁ ( %yr. mean annual): &5.9 in.
A. Pesgk Discharge Rates Following Burning u
_Nﬁ?;x?er Years after burning
vent Kl z 70
E;re;e:lr : ! i ¢ : 8 : ! : 15 : °0 : (Hormal)
(Cubic feet per second per square mile)
16.628  21.9  3.85 2.1 1.15 0.6 0.64 0.6
1.579 50.1 2.4 - 1k.0 8.26 6.36 5.28 5.13
.755 62.8  30.8 21.6 13.% 10.7 §.02 §.67
, ACY Th.B 9.7 28.8 18.6 15.0 12.9 12.3
.315 &4.0 7.7 35.3 23.7 19.2 16.7 15.9
.234 9.2  55.9 ka.h 29.6 23.6 20. 19.7
5074 106 66.2 51.8 ag.x 29.9 26.2 a4.9
.1968 122 50.“ @‘06 .2 ggos i’z"cz ﬁc}
.1376 13 95.2 T7.2 56.4 0 8 )o@
.0965 15 109 £9.5 66.2 57.X 50.9 k7.6
.0752 in 2 102 76.7 65.2 53.1 55.8
.08l %g i35 118 87.2 g;a 67.6 63.2
.case 150 127 97.7 s 3 ng
Neldey 231 173 1 115 101 90.5 84,
(04314 261 159 in 136 119 108 101
.027] 291 227 196 159 139 126 118
0192 323 254 221 15 159 k% 135
.C140 355 282 246 egg 181 164 153
L0085 52 308 270 2 201 184 im0
L7y 335 295 247 221 202 187
.0056 438 358% 7 268 238 219 203
0044 466 Egi 34y 288 25 238 220
o B om o om B OB
-0C2 30 5 331 ' 2
.0021 551 456 ggs . 358 316 292 - 270
.0100 562 L1594 k20 361 325 300 278
‘' Annual Erosion Rates Following Burning .
=7 — Years after burning ‘ — -
1 2 3 .4 . ® .6 8 f(?\Ioiz?lal)
(Cubic yards per square mile) '
83,300 23,080 15,600 13,090 9,280 6,430 K260 2,55 2,38

i/ Estimates are aversge unit ares peak discharges of twe er more
teperate channels.



PACIYIQ SLOPE S4KT4 YEEZ KOUNTAINS

‘HMigsion Canyon Table <00,
Brairage ares: §.27 sé. mi.  Precipitation (T-yr. mean anhual): @5.9 in.
A. Peak Discharge Rates Following Burning
_ﬁﬁzger Years after bﬁrning
events : 2 3 7 15 50 ¢ 10
per year : : : : : : (Wormal)
: (Cubic feet per second per square mile) '

16.628 18.7 31.36 1.87 1.05 0.76 0.62 0.61
1.579 k5.8 19.7 13.1 7.89 6.21 5.4 5.09
.755 23.8 28.3 20.0 12.¢ 10.3 £.86 8.52
461 3 1.0 27.1 17.8 14.6 12.8 12.2
.315 174 3 333 22.8 18.8 16.5 15.7
.234 86.8 2.1 %0.0 27. 23.2 20.7 19.5
L5074 36.7 2?.2 LT RY 4.3 28.9 25.8 k.3
.1968 113 15.3 60.9 o3 £.0 {g.s 31.9
1376 128 85.8 72.7 53.8 .8 o1 9.3
. 0965 142 100 £3.7 62.8 55.3 4g.8 5
.075¢2 157 113 95.0 72, 64, 57.8 54,0
0561 i72 125 106 g2, 72. £5.8 61.5
0456 186 '123 .19 92.2 8.8 T4.2 69.3
.0807 212 1 137 109 96.8 87.7 82.0
0414 235 iz 157 127 113 103 §6.2
.0271 262 206 179 148 131 120 112
.0192 283 230 168 150 137 128
.C140 315 252 223 186 167 153 - 143

0087 275 aus 20 18 170 1
L2078 365 299 266 22 208 186 1
.0056 91 321 287 2 220 203 130
.0044 16 34h 309 2 239 220 206
.00%4 Ly 366 329 28k 258 238 222
0027 k6§ 390 350 305 276 255 238
.0021 k9% 1k 373 325 295 272 254
-0100 508 ha¢ 387 33% 305 28 263 '
e Annualwérosion Rates FolloWing Burning
=F — Years after burning _
: 10
1 2 3 . ¢ 5 6 8 : (Normal)
(Cublc yards per square mile)

n.ého zh 860 16,270 11,300 6,148  K.850 3,840 2,500

2,260




PACLTIC SLOPB SANTA YHEZ MOUNTAINS

. M-1 . .
San Rogue Canyon Table 201
Drainége aress 5.63 sq. mi. Precipitation (Th—yr. mean annual): 2%.9 in.

A. Pesk Discharge Rates Following Burning y
'—Nﬁ;g?er Years after burning

events V : < 1 R : B ¢ 70

per year : ! ¢ : - : ! : 15 : o0 : (Wormal)
(Cubic feet per second per square mile)

16.628 16.9 3.08 1.7% 1.01 0.75 0.62 0.61
1.579 41.5  18.3 12.3 7.68 6.11 5.19 5.09
755 52.1  26. 18.9 12.h4 0.1 g.78 g.52
461 62.8 b, 25.6 17.3 LR 12.7 12.2
.315 71.0 1.0 31.6 22.0 18.5 16.3 15.7
234 8.3 s, 8.0 21.1 22.8 20.% 13.5
\2074 8%.7 57. 5.9 3.3 28.% 25.5 24,3
.1968 105 Nn.1 58.1 3.1 gg.} 3.5 31.9
.1376 119 83.7 69.2 2.7 9 1.7 39.3
.0965 133 95.3 8.0 61.4 545 bg.3 6.5
.075¢2 147 107 91.3 71.3 63.2 7.2 5%.0
L0561 161 119 102 80.6 .3 25.3 61.5
.C456 175 132 114 g0.1 80.% 73.5 69.3
0807 139 153 131 106 95.1 86.9 82.0
0414 22 73 151 124 111 102 g6.2
.0271 8 197 7Y 1y 129 119 12
.0182 2mh 220 136 164 147 136 128
.Cla0 297 242 21k 182 164 152 143

.00g? 323 264 237 202 1863 170 15
] 346 287 258 219 200 186 . 17k
.0056 372 308 emt 239 217 203 190
.0044 396 230 299 258 235 220 206
.0024 g2 33 320 278 253 238 222
.0027 450 376 340 298 en 255 238
.0021 L72 399 361 118 290 272 2
.0100 hehy 410 373 326 300 281 263
‘e Annual Erosion Rates Following Burning
=T — Years after burning — _
: : : : : H : 10
! £ : 5 : 4 : S : 6 : 7 : 8 : (Normal)
(Cubic yards per square mile) ,
67,570 23,730 15,370 10,850 7,680 5650 3,840 2,400 2,260

y Estimates are aversge unit ares pesk discharges of 4ws or more separate
chennele.



