FLOOD-HAZARD STUDY--100-YEAR FLOOD STAGE
FOR LUCERNE LAKE

SAN BERNARDING COUNTY, CALIFORMI

5. GEOGLOGICAL SURVEY
i

U
{ gport 77-587

pen-File

Prepated in cooperatien with the San Bernardine County Flosd Control %’iisif%stk




GRITE

STATER

CEOLOGICAL BUBVEY

FLOOD~HALARD BTUDY

POR O LUCERNE LAKE

ENE OF THE INTERIOR

Prepared in coopeyation with the

Lan Bernardine Oounty Flood Dontyvol District

U -, 1 P

3 Park, Californ
£

o

et

v 1877




%

Pz:i%e

5
‘

P s

Y

Y EDET, o e A AN 0 N 8 G5 Y8 AN 0 0 00 5 500 WO s 5 4 i 0 O S PO M) 0 D 0 KR KA T WA A D ARS A A A AR e S MRS AR AL AD b

o J

5 om0 s 89 S At AR A 3 S S 0 40 404 R0 508 8 O 6 0 54 04 8 8 4 0 0 . s P A 8380 0 4

1 e s A 0 00 N 00 B e e B 0 i 0 Y 350 5 Dt 2t 00 200 S 0 O R0 K AR A A AR A AP P A A A AP A A AR A N A 15

< e e 0 0 A 5 2 00 08 08 20 85 58 60 560 80 4808 8 5 6 38 08 0501 A 90 AL L R0 080 P 085, O 0 8 X R B 0 7 . 15090 16

P
w3

‘.}’fwwwwmmmmwmwwwmwmmwwnmmmmmwwwmm
iy

gson by linesr binsmatic

%
UL T AR N2 D 08 DA Sl NO AL Ml AL AL NP R P A M BB PPL L SR P N O RREPEE NP DD s 0 0 Bl e O s 0 oy e X OO WAL SR, . WP ) R RO I B W, R BAT AR N TR KD R S A A PO
g
" 35} o O o A 0 10 e e e O A 50 0 0 X DO, A R RN S 8 R SR AR A2 A 0 B0 A A8 i B0 A8 AN S0 LA 4 0 O Y i i e M A s s s EA
p . 5y
eubal routing Lo p}_av&o&»mmummmmmmnmmwwwwwuMuumwwwmmn.».mwww W3
AR AR AR APOANRSON S AOPE AP
T YTENYVER A
TLIUBTRAY
[T
-
Hage
CaEe
5 o
PP s
YA
bl A
A
PRPIR R - i, P K g -~ o
SR8 BOUNGRYTY O LNy
] ORKR GR GAR KA S KHy e e R WM N R AN KR O KR e N AN KN NN D O NR OB A WM M AN A 6 OCA OR O8O RA KK K 6D s Oa N8 W M AR WM
north end of Lucerne Vallaywesess £

19

b

Y "ég{ R e R R

fevation,

thoal

ny

e

f slevation shown

P

DA AR D KD DR KB DAL MR NP R B MR NAS RRS ART KA KD ND DB, D BB AR KA DD DD AR BB b AR BRy AL NP3 AR VAP MDA AR A AAL NN KR AD NAD BN BB DB, KA R




. i

For readervs whe prefer
factors for the terms

P T T .
A LCDLD LY ERGOLEN WHLE
HRUTes

srraw T {ae Fapr
ST gurea~eat

M h
oot
o
3
o3
SR

froim

ev“ﬂu}
in {1n<'e“‘

1. Chamel geoms 'vu&tiﬂﬂs«wwwu*w«ww*m*www”*umw
annel geoms
4. Freguesoy fov
. Model parameter
. Lomputed discharg

5'umf dnd eleva?iaﬁ For lucerns Laksewwwws

Valie 57 00 00 0 o 28 10,08 27 0 995

,," “ 139')7 SR B AL AN N B e Sl WA L N 0 Ol i N A e s Ol

£

[

<2

R A R A
g

b

[
3
L%
{a7
Bt
W

J

Lad e B

<

b
s
5t

ok
>

=

¢

oW

-~

[2n]

o
o
4

A,
°
A%
2

2

g3
Lo
)

-,

W
i~
i
]

-

NI o B2

o

BB ped e
e e O BRSO

neiars

sacood
tqu& ced par




w

BESURIPTION OF AREA

The cbiective of this study wag to develop an slevationsfreguency curve
=

SCRIFTION OF AREA

Lucerne L ig in Lucerne Valley in the highedegert part o
nh ti ? Vietorvill

kg ‘£
is at an elevation of 7,
i 3,800 fv o

level with GdﬂLﬁiLS SRR
: : O £y po rhe sourh.

£ the norgh,

and west of Lucsrne Valley arve bavven,
the deseris of southern Galifornisz, Thay
sohist sl gowies.  Quartsite, guariz monzooifs,

and sandastoneg ave algoe found in the bedrock complexn.
che south avs thg San Bernsrdine Mountaing and 2L
the higher slevations and bPrush and shrub ngere #
They are also Cortz;m:-;e:i astly of schist and goe ;
myd mowe goartsite, savebstope, and conglousy
¥ are oparabsd in the southessh edsw of
and 4 show some of the wouniaing avceved Leoars

4
oY

valiley, but
.?e eﬂhemeral,

Most of -

COUress baecope braided apd 11? de:xneé
legving ths ﬁ;nka},s, A
weper aliovial siopes balo

ol
appear aftey i%my leave the

Maaso aooual praciy on the stody arsa ranges frowm asboub 4§ in on

the valiey floor to » i oon the Ban Barnardin Mﬂh;{?]ﬂn; ata
Hvig - of Forsstry abt ivg firve statdon in
e mEan aanua? precipiy ion sy the ZZwvear pericd

Tz?

24 vears of
?n.l from 437F

e

<
§f
&

The mzan annuval tempevat

wian wonthly temperature van

E
b




&
o

PR sw B

(IR

Y ~= 1 ey
e .
oo @ oE

: W >
P-\. o ey Y .
woo 3 ThoAs 9D
: g ae oD MR WK
' b I S
K : wed U W T
: ) oo
! s [ -t
E4 .t...“» _HL: n..a,
i - , -
: % owew =
e 5o o
© & T ow n Rl

) = i 3 w . »
) 5 o b W woa
o IR R A
: &
Y ; :
; b} e
3 2 PR
o : i W

e

S

I
s
s
= -
piet .
& o P
B A3 s
s 5
3 o
« o R
B
=

o o)
o o
- ..m....,
o on
ey oy
o~ £
bl :
¥} s
vt vt
e A
- e
=
2 3
] 3
v3
= o
wd

ountg

1
s}
b
P

5
Pl

w
S
ey

°

EAR

4

Do

He

Adegu

éev;lﬁ?ed &

o
)




pE
oM i ke
5 o
kY o
~ .,.A
o] o

<
< w

sed,

$E:

..

i lapment

. G o
o [e N A
@ £ e
kv PR &
X
8 g byl
o 4 3
vt
W% g
SN
S0
L o®
£3 S °
S

Led

&
ud

i

- m

A

¥

o 2
o o e
Lol u &3
15 o N
e [HEN

3 P ]

- Lo 3
jeced :

FOAT
the
at

i

ETHOD

K
B

0

g4
322343




LT,

)

A

i~

Kily 5

o

FLL

A
A

T HAS

4]
Ui

LS

=t

b8

T 02

EEM

N
1

L

ABLE

recurre

arge

oh

%

>~
3
T

vh ¥y

3113

&
=
B

AN

o
bed

(oL

JREA A

gt

i

K

[

i

e X
b

T

-
o]

ORI S I ¥
I o0 I et O
L T
[ el g gend
pe] NI o]
3 oo
B PO
2en [
e
HA
- »

”a/ﬂiﬁnuwﬂuvﬁ.
T O L 00

P ]

L

=3 N L0




3 OF

HCH

3

T

1

By

wnly
£

v d

ki

n

BLITE

~

<

£

o

wi b

5
1

3

11




400,

ARTDEH

A

wr
PG
>t

[

iley.

Vo

i 102, Lucern

)
0 A

fpatures,

@i

T

3
]
]

oiomt
=W
~
SOOI

¥ b
o 3
S

§i Rl )

ot

=

FO

o

>

oI

1441

18

R

(1}

@t

&

@ i

RO £

=

in

Folame,

5

r~.r§
(914

fio

151

3
4]

o

=

-

AL

€

o
p

£

28 th

v redus

i

.
L5

sefore

'i-

rey Lame s

R

.
&

&

mes, wh

"
(SRR

W
v



PER JECOND

FEEY

BT

i

E,

HAR

b

0ig

FEAK

S0

0

i

<ot
[
<

METHGED OF ARAILYSES

“ i3

o X “ij§4£ ﬁ wwﬂfr P
4 G A /
-~ E: A
W £ A el
PR VS N s
......................... AT o i =
bl e 13 o e

= A P OB e o

- & e
ol & {/ H S o
£y 5 B T 3
,«’{ "EV’/}; p ,Qrf (87 L e
& 7 e {3 e P
& e I 3 f/’ &£ f’/
o /@( %q; . L fﬂ,ﬂ*
2 T LT e " et Sl
"""""" P R S B R =
- >3 4oL &
5] s o & -
/,«"’ “ {% & 2 /,f-”' & -
o
g 7 L8 * S,

iy e ¥ M’r,ﬂ"
& r'g‘/»’ & * o )
Jﬂ’”ﬂ ""‘s &

% o
#/y"" ®
& &

2 -
A ff-year pEAE
,a~w”ﬁrw”9 . Hg-year peaks
Sy oo UNUS SYUUUNUUR SUOUUOVOUTURVOUPUSURUUR S . . -
¥ g Z3-¥8RT BEAEL
o Gl-yanr peBRE
® iHE-ygar peaks
2
i

<

9 8.7 g% 7 5 80
SGEARE  JAILES

DRAINAGE  ARES,  IN

7. ~-Relation of dischargs to drainage avea for Luceyne

¥



EXPLANSTION
AREA CONTRIBUTING HUNQFF
EPHEMERAL YTREAM
INFERRED STREAK

CHAMNEL

ARBITRARY DIVIDE BETWEEN

RORTHERN SND SQUTHERR FPARTS

Moie Nutiber refers o iobis 2

FIGUHRE

CHAMBEL

DAY ELLGEDMETHY MEASURING 5711

34*25’\&;@

n

'

AR

-

8. eebooation of




FIGURE 8. -<Continued,



e bR B e g T

R fo B v S v v o] o T Tk S e T per i
P o NI T e ) LD N0 = SN e OO D N POy e TR R & AR LR ¥
H S R et T2 OES [ RS ] vy NG YU T P B S SN e ] P R R - h
Banc ENEE S T Y “ - R P T T » LS w
t i T et e N Eag b PEcUR o B o SR EE M Y I vt e e aent bas] N o UG 2]
sl 383 o3
.
fag
e,
«
L g g 3oL TR For B bR ve S A ] [ ve D@ SRV R an TR e faciE v BE e Jhes] o
Bl B8 O oo O et I O et oy P OR Gy S T o
- [ R IR ook B [N iy O3 Y oF e S0 o oD RSO0 g T 83 o LD o e o5
- nﬂ.ﬂu.ﬁ.w = - P Y o % W N oW £ ~ on W -
b By iy 28 [N et g o Tl e MY et et -t el et B ~r
< e LI e b
138 W W
< s owd
m.m S
o St Dd ooy L o P R B e e ) on o oy T onoCn PR e B Ve
] > e Dhg D O S foe BRI e foe e ¥ OO D W3 N AR N Ny o0y
a FIREET ~f 3oy ey N SR S S S <« e owE Fa IR A L N ¢ =y Sy P N n oS 0% 00 ey ShADY ROV
= PRIy T - = ES PPN £y - -~ a o™
o G ics ot o - Ty -~ st -t N oo By N
e Lt IRt
el o
¢ PR
- 5 ,
= o mw 9
., A
W At [HEEn S B = a0 L O K3 [ an] DT w e e R oy o 2 Rl oo T S o oo S 3
st PRV Bl o I py oA e WY T PR YRR i IR b [N T IR @ oy TR
= N LA R e A T o B A T R N g 0N O e 3 Wi e N T K ek B
. P oy
v = Ny -
h...wm i
ot
T4
o> < I3 PR U oy o o D Gy 0 nowy 0D Fow Jibve B B e
¢ $x oo fa- RS bl N RCREW I G C A LA S B % uhowb e 0N ey T e G
HE ] way e ©3 pert 1o it el e i el i N ETY TN
et
e
w5 £
3 <
o N
ES W P
3 fg BegE 5 e LD NN LD I et s L3 P B IRt e IR S e Y e o o e VT A A [La R g oy o0 TH et
¢ Dies W ooy 0 O e oDy N et Py B et amd e P S IR R e B B i B e B o P g et Y B
. I @ @ » s @ & <« 9w ¥ @ x < & ¥ = PO > P PR E— v e P
3 et d 4 U "
' o d0S N
- b
R it}
e =z, =
S fext I
W &3
m (& oo O [ R B BCL S o ey O 00 O W o oG Wy Yl MO DD DTN ~yoeE Y
Dl . ~3 pny g [ et ot ~y ] =3 T
D o
Pt B
o
&8
3
5
o [ R aN IS et ol T L B oG e WU X
™~ RS ES e oY oy %o oF i S D S
D]




s Do IR GcI ov BE ok fon b b on RDW I et AT O R Lont v I v I vk S o LR er ke ] [ R av e Sl o fan R
o TR M) N wed R P 25 B NN e I O S o B SR R e e R e Y ¢ R AR TN
3 IO oy O e ey O I S A R o O D ey vl YWY onm oy T wt
He] L A E ) EN R - o WA A N w o=
oY O et et O oy 0N O3S EaN] [ e T o] ity WY o el e ) e F N
D] Lo Bt
e
@
-
I Rl Lov o I v B ne S e fo TR e B e e I I e hw T e Jibes IR ve Jbw] Lo I B A T O3 D Lo o B By B o
RV R IR e I e G e D000 Y e 0N [N I Lo R o0 W et e D 1Y e W D R Ty OB
oyl REEENC IR S WO R Wb oy e S D W Ih o e W WEOOS O3 T e 0N N DD W ¥y o0
] fe} N - - e N =, - »  n b » S L o 0N
£oohn o3 g et EaC SR ] B o DUERx &) e et S BRI B B vl i
@
LG
wﬂ.\.‘ >
o]
S Gmd M Eor T eI o I e T A THOoCn O Q2 [ v S A S i foue Sk e S T s L [er B v Jikew B vvd fode R
P o> N s Ihowr o T s W FRERRA TR RO RN ¥ s OO D N oot et N
Dogy 40 4 oW et T B S O Fa I B B AR A RIS B i ] CQ e 0 N P )
H £ DD S - PN »
i i - D] -y L]
q..ﬂ e
&
e 22 LA
frmd o]
¥ £, 43 . . B - -~ - .
St £ i v B ov B ae e e TR v I v o ey T Wy O O e Ch LoD D o R e B B e BLw B S ee oD
] £ L TOO0Y D D e P Jhy 300 e SR T A it L T oo 2 D e 43wy e Wy U 0 D DN W oy D IR
< L3 1 [EREE S B o B S B o b PR S IR et meed e DY Y e et 0N v e R BENC B a2 SR N N Y Yy 0
vt Do) w»o%
Lets] -~
- e sori peni
iz
o
P
]
pe] I - - - T - o
jed > L B RN TS N Wy DD T o wr DD W D g Oy i N fon] e LOSCIE o oot I son B [k S B ok i e [
Fmt 1 [Re TRt o SR v E R v ] (e JR¥e e B g R Ko ] ESTIRES T S ) E SIS BT g Lo foun) LSRR St e e B e ) LN v B B ) B ~3 17
ety w -4 o el mand o 3] baad o™~ A4 e Ean B ant i el
o=
2
=
sl
¥ oot
fo R ) =
I3 K st YLy Y e o WY Y DD oty O Y et w3 PeoxPowy D SE IR G I ST p]
Bl O Pt N e ey PRI B I B ] R . B et S IR IR e 0 et 30 84
At d P 02 o oW s s 2 A = % x P O L S Y o e & » LR <1
e F e S e o
o Y T
Lot L3
[y S »
el ERTITE S i
& et 2
544 PRt T et
e e s R
[ < © oy owlow
s} D G SN s B s S o | s Ru RV IR SIS - B = 0T O W W2 Vo T DINES B
- & ‘ot PN -~ -3 e U i IR
= by B W M
< -
et o
O
5
o
32 R R s LD i e} 0N sy oG SN D [T T B ) i el A T D Choas X D Ny
ot Tea e o 00 T S Y Dy D DI B S R P A T e M e B T ot -t ChON D T i
[ et e e i e I I e ] o= el i e




LA

34 T LVEAR B

‘L“&KE 3 :’: c"‘i.f\}.

VS o
- %
- -
» k4
- ot
ced
s
[
hies
LSE V3] b
b 'QB B
3 -y
HEw S
fxs ~ "
it e ed
4 » e
A
N el
Sdad i
P
=
s o
o]
e
foe]
e "
i
St = -
o .

oot
e
o

pean varsus flood volume for

ST downsgt
discharg
Flow,

an sxponentisl dise-awas
’ e poion at




COMPUTATIONS 15

Toe eguation used for computing the discharge at the downsiresm end
of a loging res

V.om ¥ g a7 (23
& u (RN
downsbrean and acre-tfoen,
iolent, and 4 s Fiows ars Lo
ig m:{uésf: ton iz c,"*r(*xlxzai:}ﬂm of the
iocas within g reach
e,
volomes computed from
was ceaputed ing the
a compuler progran
developed eguation
xom DL,08 ¢ G008 ] {3

ing flow as

I

Trowm Dhe dowrnstresm Limit of cootvibu
e end of the vouting veach., I is

e

Timitv aod pos Lfdve

e upst
routing

cauzmed by summer
by from wintey
ng aress would

e i pact and
m ocoeuld be

1 ostorms,  Thevefare, prabab :
caise Floadiong st the same fims,  The basin was divid
g osouth part as shown in figure 85 the sraas common to
affact eiut thunderstoms oy winter

Flow volomes ware conpul “or paoh EQVJPE
r ; 9

votume of the tw) DAY

the oths . g ;
In order fo rafiszct the wminor flows pro i* from the part not
computations, £ the ﬁmaiier
vinlume Lo give a fing lume of flow

ey
k]
2
[
@D
v T
<
ot
.

COMPUTAT IONS

00 =vear peal~
into Lucerne

The entive flow petwork from the wvarious dischavge poiluts iofo the
plava from esol f the two parts g . i . B 233 £
digcharges were routed down to the plava using egu

o
=

Ead
o

-

"]

3
sl <
- é
»

an

el

—

jod
(o]

N

sl



LUCEHRNE LAKE, SAN BERNARDING 00 CALIE

from the asmaller part waz added to the digchargs

sin the total velume into the playa for sach of the
iz,  Supplemsntal data atb el

the flow nevworks used in the routing of tha

wra

the end of the
ods Eo rha ava

H
i

wvobume fraguency
£ the baxin, ths 1

soruii pg,
the azeeuwapaai

crnling suriace arves
gummary o the elevation fraequency

B -
B T TIC A s
DO LLTRE

Bievatian
{feat shove
mean ses Level)

tecurvence interval
ivears)

't

5 Z,R47.3
u -
i 2,857 .7
25 2L BLE. D
o T
Bl 23.&?»':??3,:“

ai M

100 2.84%,3

tats of the answer

v measurabla from
The easiest way to

£ analveie separataly.

om the channel

.ammﬁlwgeume?rv

As with any analveieal techaique, the
oo

W 1” e Lo
tﬁ computs thﬁ veak Jdisc
tandard arror ¢

iog units,

umes. Lhe
The last
= wolume o the plava Ny arvor sstdmato : availablie
sensitivity avsivsis of the vouling rrn imddcates
: its o ke ressonabls These threa we WY
CORGUIAYE
btaﬁdard
ermining




BESIHTS 17

e e

A

T - -

— 784 -
foiume

GY¥D OMESH 38

HtE:
=
;

IR FEE
H

1854

N\

Evavion,

o~y

H
g

2845

YOLUBE. i
&BER, W

PEGHRE 0. ==Areggwcavacity cuvves for Lucerne Lake, Calif.

voutad, allowing some compansation of positd gt
Loddv ii;al ervors should thus be adiusted for the number of
the north part there ave shout 15 szpavate channels inio the
12 valos was 'zr‘l';:i'ste% for 15 routings by divi 2
sguare root of Ziq :,,iz.is; gﬁ.’i\,e a fioal
g units, $35 parcent.  This
v Pilwyeny ficod
CEEGLG Ly,




j2 LOG-YEAR FLOOD STACGE

7853 v . 7 ; R ; . ;
. )
e
b
(A
7350 n

SER L

7843 - -

Wi
i
i

-

“

§i

L
o
il
Srnh
(R

2844 b . -

ELEYATICK

.\.-.a’?‘.i 2 hans
1845 : : — ’
3 7 74 4 i) gt

REDURREMOL IHTERVAL. ¥ YEARS

Il e=Elavatio

sency cwuvve for Lucerons Lake, Calif.

vegetal

of the probable high water dn the past., Figures 12

plava

in table
time of propar
nol e extvapolatbed

are considered o

The res




<

o

U

WE OB

A

¥

oMy

~

;

vsgmz ﬁhmge

AIRSRE VR W

a
H

a

o

Heat

4.

a3

et yeed .

< :
wi
i

Qi




G

=

i

e

Aa s
&

el

Wie

2]
Ta
2
L
n
3.1

it @K [ERE I L I A
e} LR w oW o
PR (A N
I g W3 n
P oo B %
o & N 8 = =
2 £ w3
fove! Dy e o] [T a
w ST P U e
wd D Dy DR e b)) o
- m . WL e e M Ealiee]
I ® ook ot ek gl WD 3@ oy
i & et A taowoTd o B VR I Y
S e oW et W b Q el < I S R
N = o B o W o e W [y
e B2 [ N ook oA
= S 2w i oo P o @
R e b= B MO S w0 o
_ & IR R ¥ B SRS
g o T W BT Qe WO
e S BT G oRow B e
& - ey g el 3 WD
P i) W W W0
- LR S £k )
o5 ey T e e 0 0oz
o roE Lo @D v @
2 R Tt ot W A
o QR o o & B
b PNy o & o o d o
B el T o Degn bow
» = % P
£~ ) [ ] PN j&N
- > o 5
£ &5 % @ i3 P it o
% B & oot Bonob b G d e
= P oot S W @ Q vk
ed e - & et IR v o o
- oW PRI 2
- 5 Lot 22 oo FERRV S W
& LA el 4 ORI &2
B TuEew w3 & oo
oo wowmooh oS 3w e @
Y 2 [ ot Wod B L3
[ S & RS - B o ]
P () u...a w4 Ai S5 -
A EE R e R R, = W
N P oW & W oo a3
Y EEYSEs Smpsatd
&3 I L B D Qe
hed i it 1 b WO G E
pes Py o Box 0B
o 5 a8 B o O »
A & B et e 4
Wi N Gt MO E W 3

g o
o
1289

¥

i
&
i

val o8
K
gt e

4
33

[

Gev
8

¥
¥

N




BISCUSSION 21

Capamnt 1 Trinl No,
Paramoter 2 * G
} # % 4 = 8 7
i {Friist i, 4 a8 G4 IS 1L 1.4 0.8
2 {diwmensions LB LE5 5 VED B3 Lh% LU%
Fao (Fréiyd il LGDeE2 . L0z LGOGLZ - GHHRE
8 7.5 7.5 .5 7.5 i.5 7.6 7.5
SSee Purbin and Mards { @ cription of the parsmevers.
Ny
. -.”"/\.r'(

Full basin 1,900 £,200 6,100 18, 300
South parvt i, 300 4,360 4,180 & BUD
Hovth paro RIWAY 3,700 5y G 200

DISCUSETION

The spple Valley rveporo {Pust 1975
dif” ot it a5 with he symthatlbmhyd*ulmgic
Fficulvies 2lso are prasent

between that study and this one are altg

igues and resclee some of the difficvlties, :

ing of the basin into g northers part and & sou
i mpohien,

tial answer fo the summerewinter




AL IE

A

-
Iy
J

e mat

i

St

i ng

£

Ged

eragy

Lo ‘

e

L Ea

o el
3
3 el
e

o

(3293
ng 6l

e

3

wd

P

f

&

atical models

SRR

)
&




AOU-YEAR FLUGD STAGE, LUCERNE LAXE . SAN BERNARDING X

- g

TA FOR

CALLE,

Flow netwoerk

Point R

I cint ;

Hpstrean s LS

. ey eay g
. (}iT‘-f‘i rouLee wiles)
ot ey imiLies)
1 ~ G0
o -
. ; w3
; 2 v ;
N LA o i d - P&
A v g s .
4 - 1,45 LA e
I i ) . -
> - AN AL 1,560 L0
. - .
3 5
2 1.5 .5 - i.
- . &5 AT Iy
PRSI ey AU v
& &, 7 L4 — 1
f:; W oo T
= g & o3 - I
10 @ :
L e “ = » (4

S

30

-

I
]
N
Mot
P
et
a
.
e

foery
ey
. $
and
Tt
-

LY &0 L
&7
H

1,000

“
st
o
.
s

. ¥y 4
i.6 1,800
A .
~/,:{.) ] e

toe
v e
e I e 51

- , 85
i R T
LTLEEL IR 20 -
- o5 TED
o
-
- Y5 3,346
T
- BLHEE 2,180

y {4 .
13,26 .2 -

- 1.5 2,640
D70 4 )

- 1

-
o
3
Ny

notes at end of rable,

[ PR )
» %

N

itad

HERC P

3

I'e

T
&

PR
S

N oo
[543

ok



e % 3 L w e [ie}

" EEENEN SRS g e RN AT vC RN A [N S oS I V) D vy DN ON VY ON N
e < < < < ® ® £ £ 2 - > & < % © ° * @ 2 » A I x x A * 5
yend bt =P <3 e ol ot v posi i e

3 P :

g fade
v 3
L]

3

s
&

i

\..‘g v

4 g

R A 11
o

. 43
oy et
priet =
ot 4
o hol
s
o
e -3,
i Sy o - ~
ool = o <& <o < el 2 o e LSRR R o]
oo 4 & h=d et o0 h=s Y ) s s O O
oy o~ N = [ T e B f] R o H <t L T S~ S 4 H $
et § o - N S B »* n & 'S
.n,m P s : 4 o ~3 &3 o~y N e I
- & o)
" vt
15 -3 i
i
s
N =
=3 ot
e =
nant ) L.
& )
24 e @ &
2 ~ oo L N =
o = [l o R ) i [E R ¥y YN Ty i
w3 b w0 et G AT N ™D By P LR s W AR I eV Y BN g Oy e
3 ad $a1 4 £33 e Ded < < < s By - v v - v * - ° a . A
) » g e i MY ot goed i TN DN e Y e i e
Y !. = o= i
ot M L2 [ i
b o S bod
- [ L e =
= it ad I
103 o~
] B 8] &
ey i =
- wt -~
fme il €3 44
ﬂ..«u. £ fied
B 3
] =
- =i} = . . CY.
Fo] paw o N el =3 W fet}
o mAn o4 -y [y [+ o o~y o~
& ot =P E [a}) ) o =4 -t Ai .
e el IR ¢ T B A O A T T S S S S ® o =
Xe v O o 1 1o XY o~ ey few) < a
E o
foesy R WSS o o o) fooes s==d sy
N el - yeed = §
£ 8 &
<3 3 3]
o
Iad
-

3

i

o =
= > =
o = b
pal o} e o
£ A o
P Rt I S R e DN W e B R SO fe] N
S et T ThOOn Lov I o v S S RIVEVIY S S o~
W P A TR A B s B F s B e red
o B




e
o

o LYy % b TR
“ ey e Y LY IR R N D W00 e a LI S A ] TR N ek b
Ko et « e 3 s v s v v - e s s = v v e © e s e
feei s SRR S =y R e TN e 0N ) ] o~ asye o
~ L
-3 o5
..u..“
3
o
gl
"~ &
- ]
-~ st
! P
et e
2 & e
ey & =
it e 4
fe) § i =
) § b ]
ey b - y
~ DO e
-, ey 5 =3 %
b Rl B -~ - - - .
o = S O3 e o > . [ov ) fan] o [t fee] o] o P
03 - (SN & be, o~ 3 U = 5 3 o) =y 0
o o Wodry L - H { i e NG D1 et an T R ™ 1 i < towr P
Tami i 3 » o3 w o ~ a “ - -~ .
= ) oa] H I 1 s —t i e et g et it P
o [ ke W et = rond
Py : omioow Fr
eas R ~ =
Rl S el R
5 -
bt =
o o
Tont Ko i}
- apef
- i
- fat 32
e [
X L I
o e L o~ o .
= o) Fonlg ud B W 14 EY LY ] wh [ B ) [F SV
w3 Lo RE IR g TN R e Ao & e D0 Y N [N RIS AR C AR S Wy S0 e g P o
r u ER RS ..r/.,» weel : £ Y £y » > » 3 = ° > > = EY = © “ ° ° > ES > EY » Y » ~ s >
) <t T e et ot [ ) NI o fa] 4 it rmd e
- fo O e = W L
s jxdiliaw e & $
ES o &3 wu
=3 . o 2
3 ot ~ -
=8 W:u =
] ot -~ MM s
”.vu. v Pleg = Oy o
: v = L o
fo N === xT D T i
R R .-, ” .
=, cf“ e =2 =2 e SR PO L) o3 h3ad per) o~y ¥y [ 2
= it - =y o e ST ST Y AE =4 e ot vt ~3 Lo [ e
— o E fo= 1 = L e R L T A L [
i £ ;u fd ] WE e el et 3 e ab] L =4 k4 e o)
o Y4 Lon ™3 o3 T~ & » s ow e ] H o~ 5y " R
~ o b ~ o~y ERa T S BT - »
- = ol L3 L 0 2 N
" e I3 et e ead aesd anas N
[N —~ S T T -’ Uy
b 32
b "
§ w“
o3 =
&N
o I
™ o £
hp av oo
e P
Mo [EVIR o ROy O O oo P L B R )
et 0oy N Rt e B e ST T IR LS BE NI S S N
[ ] vt i
Ford Y
el




3
Lo
HD e
[ o]
%
Gy 0f
MR X HEEY (X wn L pX2)
- a3 Pl EXO I B S ¢] ECe BRI Y B = o D w2 o oo IR W K U D e Ty LD wy e
£ o3 o3 By s % PR EE R A R ) - « w o e O S T Y L L a8 2 A =
i by O Y i U e oLy fey] g ¥ LY e o~ et -
- o ja ] ] P
=3 &
L3 ety
v el
% -
“w o o
x e}
o P
e ==
R -y N
= s
st ¥
G =3
i o
i ; LS, o
~ [N 3
b Fo Y ewe o
e : 7ok oo . - oy o - PO
pey o G O vl ped o < <2 o) L] [l o} [ e R o
o ) - & ] (Al R 3 2y o 0 <5 [2g] oo D £~
A SN »ou @i f s BN S Lo S B A R Poud NI IR S RS
* H i aed U 3 n - L4 » now LY % &
o o2 ) [ N ) Lo W NN ™3 ot ™3
Yo = o by
m... Eae o 3 T3
o~y 23
)
Lo
= e
PN i
<L o o~
nd L] e
2% e
o [ [T W LYW A IS e R
fod i wad if e L S I o I 2RO OGN MY e O B Yy o S S S B o R Mo wy MEON
e » » » B - kS a» rs < “ < ® @ £l a a a ° ® > B > a x a % s
o of - o E fagtd yond Ty o8 w2 Ty e 2o
P f )
n“..m ®
- o = @
i b pat o
iR ] o e
& < R <
o £ P N
T om w3 .
~ e i} L
- & 3 = < & et b
b mﬂm »H R = KN o /..w zu. = Y 02 AJ T H ..
) i o4 g (e @y EXe] N3 e L o o)) et i et ]
s & e D3 At oer 0w L N R L B [ 38w b
i So (=R w0 gl Eas o et B = I g e = %
= e Thm P N 808 Py ey 1! el N & s b pan s
s £ b g et Lo
o o P
el o
" L @
= it
o s e
&= )
] . &
ot e Ao
b g =
e, [as ey 3
e REE >
Mo Y NG B O T et U3 Y NN T OO T3 2 et O MY R VRS R S e
4t e EXo WER SRR S RN R O D D N IXe R B SRS SRR 4G [P v S RN SOOI G e I
W O B B S I e I <O
o) Lhe £3¢ By
-




N .
o X
X .
B vy
LR
o e " i (e (SRR R 1 e
« o g 3 fe o N0 ISR S IR I SN X N B R YOI
., 3 g e e o+ s s o v % e e e 1 T T L Y O Y
$oui ”..,,” 3 .U i i vnd bt N LT o g - el el et f A &3
- PR & BV
1, bt
3 W oE
L] v Gt
N fa) OV ol
N = e
- L¥
o 2 4
T4 ]
)
—
bred
o
i ¥
<Y, RS e
; o & of
; W o [ ] o] eeg o ) = [ [P R o2 fwe] -~ o}
T . oy o R Y [ ) v ey T 0 i~ ! oo
By e b > TG B I H o N Wy i oD e TiEoNF oy U F RN N FEEEEC A o B
iR @ RN L - » B jou] LN LN L » » -
b ™ m.)..., Lo [T ynd pad W tEe] 0 “ Tt i g gend [ w0 ny e
=& PP R o~ o et
1) - R IR s
w2 R =
~ b w3 =
kg g 9
5 i v
hee o
ad o} +
e X o
25 o LG e 3 . 93] LA ) ¥ Y e
i Ty N A e T (SRR L I ] o NG “ N e NP D YYD W NE N N A e
£3 v e e e e O v ox f k) P s s s s a sy ox % w
= < e ) e PR IS Ny D & NG e e
— - Joes
<, b
» o o 3
423 b 2
P ] 82 e
<1 2y ot
[E <7
fand - T e [y SRR e - -
o ) E 3 I wed s 3 < Pow T <t
i - ~a N
o i £3 044 B s==d et el s st o3 73 Eale e L bl o~
] L i 30 L2 T S S LT T S [ I S S B o f oW oaf x 1 mp owm
bix £ ) SIS ¥ It < Bt - “ o) el ot 3
jon] e [ Eee] et veed ™3 (] ot i
s 7 for =4 R o~y —
¥ &
%
oo P
e
3 Q>
Pres o
fie ) e
joe] -
o =
) £
R PR
b g S CIECL RS B A o) Gy D e g Y R NER A SIN IR S — NN ORP AT Ly P oD n 2 N VY oA Uy
o L e A ] e O e T T TN ™ 093 -~ Fan B e Bl B L
o T I e B R ] Eaa S a s JEFEE R L B o] B e ]
[
bt




< [ 4% [ RS P W a3 "y FEY
e < Ty owmr vy o= BRSO R SR FEF I RIS S #1 T N e oy % TN I IR N3
- e © o > * ° > > - % % > » « < < * & > - s ~ Y £y % ©
: S IR Q] o 3 b s D v Eanco
and
=
bR
=
oy
@ &
> ped
o £
Tt e
e
& I
b B
pa o~
e H AN
o 3 N Job
- o ~ - b 53ced
A I wO 2 T3
52 e i ik @2
i Eon W R po e o S e | el Lo e o2 Pee. < <D Lol b S W)
oy wd FE OB R e 2 o oD L O = ™ -t o8 LT ] i M
o Fo T~ ol a3 ho I Ty e I A i FEES o T S ™~ 3 FE S K g owd 4 i S-S T RN o
TOW oW oW LS L LI * » o LS » - £ LY
v oy S M . L To et AN SN fa] e 2} o8 L e faX] e et
num F b I I W} >4 EE8)
73 e WO o
- 7o aynd a o
LB oEE UH
== ~t
N Lo
G
e o
e
4
e .
o7 fe] e WYL L ) e 7 3
e Y, 422 W RO W ol IS IRVSRR S ~ g e S NE D DN IV IR RN
Pk i @ = @ EY E} ® + > B} x » a A < © < <« - » > > * < < °
=y a..,. ¢+ o DN e e ey ™3 send ot
~d T ot
- °
- ol = Ly
. | o
] o e o
<3 <5, iy favd
famt £t $ g
2 g
el = wl L
s = Lt
fo S ] M.n ]
) D e} [ae] fat] o i [ o]
Fae] st §3 8 - f] o8 3 ISR N L]
ond Ton e oS~ 83 R S i~ FIE N S T s a3 F I =
N o oo L L ~t 1 ol G Y
e it D B -3 o~ T4 ~3 ey RIS
o . [ 3 -
o o [ Jod
ey ’ [ o3 b
33 X e
s et
H @
oo =
) 3
el foe
e [oa
e 3 wy Pl Thy vt 0N LN xR e IN TR Ay
ML Ea i e LA RN LD ) e IR s AR RS R
R 5
o~ O 43
w7 PR ¥ )




100-YEAR FLOOD STACE, LUCERNE LAKE, SAN BERNARDING (0., CALLE,

SUPPLEMENTAL ¥

AT8 FOR RCUTING 10 FLAY A~~Continued

3

Flow network

e

E
53

v
i

k3

-~

TN
%
10t

a

Peodnt
routed
from

Routing
distance

e
Vil g .
{miles

Bleyuar
discharge at
t+

fvistan
contribu

3

4

ting flow

o8

polint
£y

Ay b4 N
fmiles)

fyom

S
o

Y
R

fa
2

o
W
N

[F2ERV

DESIE DI

[ SR SRV A
ey

s

Y

o

-
b4

oy
O oD R ot O

£

oty s
/2, I8}

je]

(5
%

et

NG

facel

[N -
Ly L

L23]

Bt 5 e e ond

-
Yy
1,850
-
g74
-

Ny B
«
et
i e
Fo

3

o

L

RSNV I

o

(8]

Y e

fa)

v

b
o b
N
L6
o
L 95
[
o
B

e
. Vb
-y
7
P

w1

L &
i oDn 4 D
ot

%
IS

(¥

¥

[RASE S
(sl

.
% el



o3

™

o
LS EY)

2

R s R 43

LAY A

51.‘.

v
H

fo
-
-
B

Suting

WO

3

e

Pl

b

..W.nw-

i
oo

S

v compuitation

¥
i

#d i

5

"

%3

155

i

+

3]

pod

k3

153
&

K
R
a
24

g
PR
o
:
e

i
]

whers

My

-
57

int 1%

B4
Fyomm,

ard
[N

TOAm o

3

-y

-

nt

7 poi

5

oY G Y e 0N

Y

i



	Cover
	Cover Page
	Table of Contents
	Conversion Factors
	(missing)Abstract
	(missing)Introduction
	Description of Area
	Method of Analysis
	Computations
	Results
	Comparison by Linear Kinematic Wave Routing
	Discussion
	References
	Supplemental Data for Routing to Playa
	Illustrations
	(missing)Fig 1. Map showing location of Lucerne Valley, CA
	Fig 2-6. Photgraphs showing:
	Fig 2. Mountains along the north boundary of Lucerne Valley
	Fig 3. Mountains along the east boundary of Lucerne Valley
	Fig 4. View westward across north end of Lucerne Valley
	Fig 5. Aerial view of parallel channels crossing the steeper slopes below the San Bernardino Mountains
	Fig 6. Channel features, site 102, Lucerne Valley

	Fig 7. Graph showing relation of discharge to drainage area for Lucerne Valley
	Fig 8. Map showing location of data sites
	Fig 9. Graph showing flood peak versus flood volume for desert basins in CA
	Fig 10. Area-capacity curves for Lucerne Lake, CA
	Fig 11. Elevation-frequency curve for Lucerne Lake, CA
	Fig 12. Photograph showing change in vegetation at about the 2,850-foot elevation, Lucerne Valley
	Fig 13. Photograph showing vertical aerial view of vegetal change at about the 2,850-foot elevation shown in fig 12

	Tables
	Table 1. Channel geometry flood-frequency equations
	Table 2. Channel geometry and flood-frequency data
	Table 3. Frequency for flood volume and elevation for Lucerne Lake
	Table 4. Model parameters used for Lucerne Valley
	Table 5. Computed discharges into Lucerne Valley


