QUESTI ON. Can a
Fl ood Stage occur
in a WI derness?

10: 55 - 11:45am ...Determ nati on of “Meani ngful” Stages and Fl ows

« For ALL sites within CBRFC s forecast area

- Bankfull, Flood, Mderate, Mjor, Maxi rumusi ng Return Frequencies
(and “best guess” based on 25 years of experience at being sonetines w ong)

* Bill Reed - Senior Hydrol ogi st — CBRFC
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Floodl, Modlerate, M\aJor

» Bamnlc, Screemn, Scr i
’ Synthetic Ratl

Lonseryallyve

Jmiermaldy Comnsisiens «

pejleraiive II‘ Rivercrit Table

S(concents)*2(he+a)*719(flow points) = 11.504(things) +

I\
(




If too high - miissed events.
Conservative is in netween.

If 100 Iow ~ false alarms.

Internally Consistent iryou believe cne

set of values (e.g.. moderate flood) then you can
believe all others (e.g2.. bankfull).

Lelterative ifone value is changed. then all

other values for that site were rechecked. After first
definition. values were refined using continuumi.
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Rivercrit Table

- Bxceed
EﬁF———————————————————————————————————————————————————————'—— ; y

File Edit Search Preferences Shell Macro Windows

PEEFORM: Cuery HNext Previous WView 2dd Update Eemove Table Screen

deatrches the active database table. %% 1: rivercrit tables#
1id [ ] pel [ 1 pe2 [ ] wvdtime [ ]

ATAGE FLOW QUATLITY CODE
lowsoresn [ ] lowscreent [ ] lowscreseng [ ]
sigrate [ ] sigratef [ ] sigrategq [

] ]

soreentate [ soresentatef [ sareentateg [ ]

sigratet [ 1] secresnratet [
fis [ ] fisft [ 1 fisg [ ]
action [ ] actionf [ ] acticong L
alert [ ] alertf [ ] alertg [l
bank [ ] kankf [ ]  bankg [
flood [ ] floodf [ 1 floodg [ 1]
mod £ 1ood [ ] modflocdf [ ] modfloodg L
majflood [ ] majfloodf [ ] majfloodg [l
record [ ] recordf [ ] recordg [
highsareen [ 1 highscreent [ 1 highscresng [ ]
damscreean [ ] damscreent [ ] damscreeng [ ]

AN AT ITESSY LTIV

wbr 2002



Bankfull

I |
Signficant Rate Synthetic Rating Curves | | River Review Program

Screen, Screen Rate / Signficant Rate ‘l
Quality Control River Review Program ‘l




900,
8001
7001
6001
5001
400
3001
2001
100

Flood. Moderate. Major

CBRFC

¢

. Conservative
Internally Consistent

.,

)

Reiterative

Bt
‘ﬁ‘

q
¢

844 points in JMP
719 Flow Points --- DONE

. 125 other (Reservoirs / Canals / Tunnels / Diversion Structures)
. Used E-19s for 119 sites, often only flood defined (600 wbr)
I All % Q -— Return Intervals, 416 okay (428 adjusted) --- Flood
Hydrology does not necessarily fit NWS anthropocentric
B Flow Pts definition of Flood Stage
0 Done %  Stage --- Rating Curves, 342 okay (377 wbr) --- Flood
Hydraulics, often significant flows have not been measured
O Other (rating curves can be meaningless during floods if not properly

extended)

¢ Conceptual Fluvial Geomorphology --- Interrelationship
of Basin Characteristics, Channel Geometry, and Flood
Hydraulics

X/
0’0

Limiting Factors --- Storm Size, Storm Track, Elevation
Threshold, and Basin Size

Regionalization --- Event Medians by Region
Checked against bankfull

Checked against “flow of record” when meaningful
--- often used to extend rating curve (372 hg / 425 q)

Sometimes “stage of record” does not have same
datum as rating curve

Scour and fill can cause rating curves to change
during floods wbr 2002
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Conceptual Fluvial Geomorphology --- Interrelationship of Basin
Characteristics, Channel Geometry, and Flood Hydraulics

Bankfull is the top of active channel and has a recurrence interval of 2 to 10 years (perhaps as great as
25-year event). From USCS Water Sunply Daner 2433 (less than 200 sauare miles)

Bankfull depth is related to stream order or drainage area within regions of similar climate and geology.

Bankfull depth can be less than channel full (mostly ignored for our purposes), and flood depth is usually
greater than bankfull depth.

Flows for a given event or recurrence interval will usually increase as drainage area increases (RIVER

CONTINUUM, adiusted previously calculated values to fit; all basins); however, even
though the flows will increase, the landforms inundated will remain similar.

Larger rivers can have headwaters in multiple flood regions.

Episodic stripping of sediment and vegetation can occur during large floods followed by a long recovery
phase dominated by frequent, low magnitude events (rating curve may be different during large events).

Structures (e.g., levees, dikes), channelization, and other “improvements” can cause perturbations.
Flood Stage as defined by NWS may not be a function of bankfull.

Flood Flow as defined by NWS may not be a function of recurrence interval.

wbr 2002



Green River Flood Stage from E-19's
upstream to downstream,i.e., drainage area increases from left to right

18

16.5

LABW4 GBFW4 GRRW4 GRzU1 JESU1 GRVU1

WD DD /ID1IS Ditiers, wbhr 2002



Flood Q using Rating Curve

Green River E-19's

50000

45000

@ Drainage Area

® Flood Q

40000

35000 -

30000

25000

20000 -

15000

10000

5000

LABWA4 GBFW4

GRRW4

Duttern follpyyel] by bb% Df 57i85,

GRZU1

JESU1

GRVU1
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70000

60000

50000

40000

Flow (cfs)

30000

20000

10000

y = 1.3398x + 6346.3
Green River Continuum

Recurrence Intervals

y = 0.5751x + 2693.2
y = 0.3905x + 1589.6

& 2-year
M 5-year
10-year

25-year
/. X 50-year
® 100-year

— Linear (100-year)
Linear (50-year)
Linear (25-year)

Linear (10-year)

(
(

1 N

— Linear (5-year)
—Linear (2-year)

0 5000 10000 15000 20000 25000 30000 35000 40000 45000

Drainage Area (sq.mi.) WD iiier Baisin, .,

FCi siretirr 15 wUditie, Bt tnere 15 1 Jpuictil 10 Oifteril, wbhr 2002



return flow

450000

y=26896x . y=1.3852x
R?=0.9997 R%*=0.999  R%?=0.9994

400000

Initial Return Intervals calcu
350000 1 grsing eauations in USGS Water §
DPaner 2433 (Methods for Estimating
300000 - Magnitude and Freauency of Floods in
the Southwestern United States)...

250000 -

200000

150000 / / .
100000

0 20000 40000 60000 80000 100000 120000 140000 160000
drainage area

2 year
= 5year
a 10 year
25 year
x 50 year
e 100 year
——Linear (100 year)
—— Linear (50 year)
Linear (25 year)
Linear (10 year)
——Linear (5 year)
—Linear (2 year)

Goal: flow should increase as you move downstream; had to adjusted 8 of the 19 131r8e Bisin, .,

sites (42%); all major rivers should be checked; but this will take time. All drainage
areas > 300 sq. mi.
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Flow

500000 -

Salt and Verde Continuum

450000
y= 18x1.07
400000
y = 13.5x"%7 /
350000 /,//////;Xfak
& 2-year
300000 ~ ® 5-year
10-year
250000 2oyear

— Power (25-year)
— Power (50-year)

X 50-year
y = 5x1-08 ® 100-year
— Power (2-year)
200000

— Power (100-year)

.

150000 — Power (10-year)
— Power (5-year)
100000
50000

/

. | ._._‘_,_Q__W

0 2000 4000 6000 8000 10000 12000 14000

Drainage Area

!

SDllirers) Basin, .,
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San Juan <or =300 sq miles San Juan Continuum

60000 60000
0
50000 50000
X
r‘ VO o nilaatanwa N AN
J\D\DLJ /l_):{l_)jl_lj_l /l_/\ LD /l_)_r‘) ¢ 2-year * 2-year
5-year 5-year
40000 40000
10-year ° 10-year
— 1 i) e
- [ r 25-year 25-year
Prec]oliaiting) Dite] ! X ’
X 50-year % X 50-year
<~ o 100-year : o 100-year
30000 — M 30000 —
\)_FJ B N iS) Linear (10-year) —Linear (2-year)
‘ 0
Linear (5-year) Linear (5-year)
—Linear (2-year) Linear (10-year)
20000 Linear (25-year) 20000 ° _ Linear (25-year)
Linear (50-year) Linear (50-year)
— Linear (100-year) ] —Linear (100-year)
0
10000 4 10000 —_
——4
0 T T | 0w T T T T |
0 250 300 350 0 5000 10000 15000 20000 25000
San Juan > or =300 sq miles
60000
San Juan Continuum
50000 /
X
-
DBreak in slope of
5-year
40000 1
-year 3 —
relationshins at 300
) X 50-year
" ® 100-year
30000

—ees - SCIUIANE miles (2le /iifiDr)

= /DD fest). Had to
adijust 4 of the 11 sites
(30%).

0 ‘ ‘ ‘ ‘ | wbr 2002

0 5000 10000 15000 20000 25000
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Bear River Continuum > 800
25000
20000
15000 4
10000 4
5000
] - - - - - - -
0 1000 2000 3000 4000 5000 6000 7000 8000 -
Lear RLiver
Bear River Continuum <1000 -
Continuum
25000
20000
Cood vegetlative cover.
0] Drecipitation often snow. Another
example of
break in
10000 slope
(elevation
5000 | 6300 feet).
z = ; —"
] - - - - - - -
0 100 200 300 400 500 600 700

800

900



45000

40000

35000

30000

25000

20000

15000

10000

5000

Gila near Virden

B equation

O continuum eq
0o UsGs

Ecellenlaiuree et

USES Deitirn lteryils irorrn DSBS
N AT SO ECSHRVESITANDITS;

PEPUIINY S D9

2 5 10 25

return interval

50

100
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200000

180000

160000

140000

120000

100000

80000

60000

40000

20000

Gila near Socolomon

screen

175057 ¢=2

0 equation
0O usGs
B continuum eq
H continuum usgs flow of record
O Series4 USTESIESTNTALIIIAII I EISCTINS I
CHOSCIHASICUIISEIV AT VS s
S
=)
E-19 = BF, FS, Mod, M aj
— M aj
Mod =
Lo
~
4 g
o~
FS —
Lo
g = [
>
pr=3
BF -
a =
o~
o
>
Lr=3
2 5 10 25 50

100
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250000 -

Gila USGS Continuum
YUsetl foraill Bilu Sites e <ceul fbor tiiree,

200000

Reiterative If one value is changed. then all
other values for that site were rechecked.
After first definition. values were refined

using continuum. o Series

150000 - = Series2
Series3
Series4

x Seriesb
e Series6
—Log. (Series6

—VLog. (Series5
100000

—Log. (Series2

)
( )
—VLog. (Series4)
—Log. (Series3)
( )
( )

—Log. (Series1

50000 -

20000 30000 D.A. 40000 50000 60000 70000
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120000 -

Gila USGS Continuum 'S
, , ‘ . 2 2
NaUN@i oo A2y e angne i e yais 4 .
L 2
100000 - ¢
L _ 4
10-year
25-year
80000 ¢ flood |
— Log. (flood)
60000 -
40000 -
Used E-19s for 119 sites within Colorado River Basin.
These sites often have encroachment on the flood plain, elsewhere I assumed little

@E-19 if any encroachment (natural conditions).
20000 | @ E19 @ E-19 ~

& E-19

¢ E-19
0 T T T T T T T 1
0 10000 20000 30000 D.A. 40000 50000 60000 70000
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300000

Gila USGS Continuum o 2-year
= S S = 5
Flopil w\pileriite N\ nr myear
S B ; -year
SNV GO ISIS U A LSSS O !
250000 - 25-year
x 50-year
o 100-year
O flood
moderate
200000 - O major
— Log. (major)
Log. (moderate)
— Log. (flood)
150000
o
100000
50000 -
0 ‘
70000
-50000 D.A.
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O Drainage Area
B Flood Flows

Gila River Flood Flows

Flood flows from 1) E-19s, 2) return interval equations continuum, or 3) USGS continuum.

@ GIDA3 - enchroachment on floodplain downstream of flood control (Painted Rock Dam)

120000

100000

80000

60000

40000 -

20000 -

€vaio
EVINTIO
€V1do
€ViddO
€vaoo
€V©89
€VOuUO
EVH9OZ
€v392Z
EVH1O
EVATO
EVVINZ
EVINYIO
EVOON
€VSYO
EVATO
EVMI1O
€vaodlo
€VO19O
EVHI1O
€Vv409
€VNNa
SNAUADO
SNJOY
€VvO4dS
€VN4D
EVINLS
SNT1IO
SNMNO
SGN4SO
SN4SYd
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500000

Arizona in General

450000 - . . . .
ijn] ——— Basin size increases from left to right.

s Flood
400000 100-Year

= Expon. (100-Year)
S — Expon. (Flood)
| rtes AY has S Flopd Regipnss

therefore, pne ol exoect /
250000 -
LILTErEL reli) D5 1105,
200000
150000
10000  — All
50000 - L
0 e gy .. u.-lliiiil Ii 11 | o i -I "Ill 1:d 1] I 1n I" |I"| II || II Il"l"ll | ||| I 1 | 1
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300000

250000

+ major
= 2-year

x 25-year
e 50-year
<& 100-year

200000

C 150000

— Power (100-year)
— Power (50-year)
— Power (25-year)
——Power (10-year)
—— Power (5-year)

100000

—— Power (2-year) pyes
—— Power (major) y =900x"
— Power (flood)

State of Nevada Region 10 #'s

5-year
10-year

y=1200x>°
No data

No rating curves
- flood

bankfull

No problem

y=1200x>%

Power (bankfull) // y=600x"°

50000 -

y = 600x"°

&

y =275x"%

y =125

’ — i . y =255

1000 2000 3000 4000 5000 6000 7000 8000

drainage area
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Fankfull,
Screen.,
Scr Date,

bank hg determined using patterns, e.g., the -
difference between flood hg and moderate hg 1s s’g p ad te
subtracted from flood hg

800 -
bank q determined from rating curve using bank hg

and checked against expected return interval for basin
S1Z€

700
600 -

screen_hg determined using patterns, e.g., the 500+
difference between moderate hg and major hg 1s added 400-
to major_hg

300
screen_q determined from rating curve using

screen_hg and checked against 100 yr q cqnegy My

200+

O 100]
. Conservative ‘ 0 -

Internall Cons1sten
Relteratlve

screen_rate (q = (screen q)/3
screen_rate hg = (screen hg)/2
sig_rate hg = (screen rate hg)/2

- - 0
sig_rate q = (bank q)/2 ‘ ‘ o\

CBRFC
B Screen O Screen HG
B Utimate Q O Ultimate HG
O Bankfull Q @ Bankfull HG

screen _rate_q2 = (screen_q)/2
creen_rate_q0 = [(sig_rate_q)+(screen_rate_q)]/2
Nevada, Idaho, Wyoming, Colorado, New Mexico: done



140000 -

120000 -

100000 +

80000 -

Santa Cruz Continuum

bankfulls from pattern = $
all other bankfulls from E-19s

& bankfull

B screen

flood of record

USGS Water-Supply Paper 1887

Log. (bankfull)

Log. (screen)

Log. (flood of record)

Power (USGS Water-Supply Paper 1887)

Screen

y =10023Ln(x) - 4312.1

60000 - Rz =0.7839

40000 -

20000 - S s s

Bankfull
+
¢ *
0 T T T T T T T T T
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
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200000

1830000 A

160000

140000

120000

100000

g0aoo

50000

40000

20000

Santa Cruz Continuum

bankfulls from pattern = §
all other bankfulls from E-195

hankfull
B screen

+*

flood of recaord
USGES Water-Supply Paper 1887
¥ Seriesh
Log. (bankfull)
Log. (screen)
Log. (flood of recard)
Power (USGES Water-Supply Paper 1887
m— =|og. (Seriesh)

'?|.<25 times screen
_— —— = ==SCreen extreme

Screen

g —— T

y =10023Ln(x) - 4312.1
R’ =0.7839

_3 Bankfull

2000 3000 4000

000 G000 7000 000 000 10000
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350000

300000 -

250000

O equation

OUSGS
| |m Series1

VLTA3

Equations were not for large basins (those greater than 200 square miles).

VLTA3 Drainage Area = 5090 square miles.
BF and FS from E-19.

Mod and Maj from pattern.

Maximum Floodflow (USGS WSP 1887) for this size drainage = 90152 (region 14) or 3.9 million (region 16).

200000 -
CONTINUUN CHOSEN AS CONSERVATIVE I'OR SCRERN,
150000 - NOT TOO HIGH (EQUATION) NOR T00 LOW (USES). R
130621
SCREREN BXTRENE = 1.25* 130621 = 162826
100000
Maj
Mod 48000
50000 BE FS 33000
M 0l I_I
0 I ’_-_. L .
2-year 5-year 10-year 25-year 50-year 100-year
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500-year (swp)
screen <:32000
200-year (swp) —

100-year (continuum)

major

100-year (swp)
moderate

50-year (swp)

flood

50-year (continuum)

25-year (swp)
10-year (swp)
bankfull

26-year (continuum)
bryear (sup)

10-year (continuum)

19257

N

< 15109 USING PATTERN RESULTED 1N
TATR AGREEDITNT WITH BOTH SWP
AND CONTINUUM YALUZS FOR
RETURN INTERYALS,

@ VIRUA

z'yea,r(m) Maximum Fi flow (region 14) using WSD 1887
-year (continuum) procedure = 69624 (.. screen extreme = 2.2*screen)

L-year (continuum) swp = Utah State Water Plan regorted #S calculated using a log normel distribution

0 5000 10000 15000 20000 25000 30000 35000 40000
wbr 2002



Colorado River Mainstem

600000 -

¢ bank
>K m flood

moderate

500000

major

X screen
400000 - ° 2
+ 5
- 10

25
300000 -
50
100

USGS WSP 1887

Power (bank)

200000 -

Power (flood)
Power (moderate)

Power (major)

100000

Power (screen)

Log. (USGS WSP 1887)

0 T T T T T T 1
40000 60000 80000 100000 120000 140000 160000

ﬁtmﬂ ;F‘foot{; ﬂzchemte, mz:{]"’" , Dcreen ... wbr 2002



450000

CBRFC Maximum Floodflows

400000

350000 -

300000

® maximum

Screen Ultimate

250000

Log. (Screen Ultimate)

200000 ?

150000 -

100000

®

50000 r
[

O I T T T T T |
0 20000 40000 60000 80000 100000 120000

drainage area wbr 2002




600000 -

y = 64000Ln(x) - 200000

500000
¢ screen

p Ultimate

= 0. (Ultimate)

= = :|0g. (screen)
400000
w1 S1281] Brasdrs Erayelpos Dllrve

300000

3

0

L

200000

100000 -

1750 1850 1950 2050 2150
wbr 2002

950 1050 1150 1250 1350 1450 1550 1650

5 150 250 350 450 550 650 750 850

Drainage Area



600000 -
note: SLPA3/MSPA3 not plotted (12922, 1092205).

¢

, SRPA3
y = 64000Ln(x) - 200000

500000 -

¢ o

400000
151115 Enyelpoe Dllr /e

.
"o liirye Bi
300000 ——*‘*‘f
¢ screen
; .
2 m Ultimate
L .
—Log. (ultimate)
200000 —Log. (screen) |
3 outliers
100000

Bill Williams and Salt River Basins in AZ may need to be considered seperately.

122200 142200 1622(

42200 62200 82200 102200
Drainage Area wbhr 2002
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100000

80000

60000

40000

20000

y = 8700Ln(x) + 15000

4 screen
—A - ultimate

—Log. (screen)

——Log. (ultimate)

Note: do not use equation for drainage areas less than 10 square miles or greater than 50 square miles.

For small drainage basins, urbanization can cause errors in calculations.

East Fork Cave Creek (urban environment)

*60

* » 4 4 <

¢ 4o 8 ¢
W& Yoa o {0““0’ ¢ ”TO‘ Y000 o ¢

0 10 20 30 40 50

Siall Basins Friyelpok Dlir /e whr 2002



100000 -

80000

60000

40000

20000 -

¢ screen
—A— Ultimate y = 8700Ln(x) + 15000
urban

Log. (screen)

Log. (ultimate) urban equation can be used for basins less than 70 square miles and greater than 10 square miles

Log. (urban)

Yrozir Brasins Ernvelpos Dlle /e

v e ¢

East Fork Cave Creek (urban environment)

¢
2 ol et b et 'y Yy 4 4w

10 20 wbr 2002



Easins that did not it and were chansed:
AGKPAS (Changsed Irom 248745 1o S00000)
EWIPA S (349245 10 300000)

EWAAS (540221 10 400000)

MSDPAS (105808 10 1250000)

SIPAS! (4105808 10 12560000)

SPIPAS (407553 10 050000)

1)
)
3)
4)
?)
o)
/)
S)
)
10)
11)
12)
13)
11)
D)
10)
(/)

EEVO2 (844500 19982)
DPPSAS (17287 10 63740)
CHEAS (5495 10 159041)
MOECAS (790010 48010)
MECAS (7510 104S010)
MERA S (CO191048010)
PINAS (18079 10 145041)
SECAS (16055 to 1413584)
TOPAS (17722 10 C0000)
ELIPAS (16001 10 52000)
FAUAS (10485 10 52000)

\““Ina

18)
19)
20)
21)
7))
23)
21)
253)
20)
21)

the
e Sty
Stnry e”h

EUFAS (1507410 72000)
CERAS (1500410 20000)
CMWAS (17518 110 54000)
CIENAS (100147 104954 0)
CIEWAS (18509 10O 50000)
OWCAS (13345 10 20000)
CIPWAS(1S097 10 50000)
PYWAS (10140 1020000)
ULYNZ (184190 106 0000)
TDOYAS (14295 1072000)



SimalllEasins Iess than 10 sauare miles.

10.
11.
12.
13-
145
19.
10.
11.
18.
19:

Ulnhimate — 2 tiimes screen

AWEAS
EO0C2
CCNUI
CIEWC2
CWIDAS
DIDMA S
FCIAS
ChlAS
LCPUd
MSKA3S
NICAS
PCIPAS
PIEC2
PECUI
PCIPAS
PIMC2
SCXUI
SIPTAS
\ A B

20.
21.
22.
23.
24.
25.
26€.
21.
I8.
29,
S0
31.
32.
33.
A
D
30.
31.
SN0

X IPAS
EUYAS
COWAS
CICUa
EXSC2
EVIPAS
EWIC2
KU
COeRC2
FUAAS
IJDC2
MVYIDC2
OWiEEC2
PISTi
PRI
IPMSAS
SPAUT
TLOC2
JLECAS

44 J°

\Y/
(N



NoO Drainase Area pPeported

All values suuspect.

1) CCIC2
2)  CapRuvl
3) EWCC2
1) MDEAS
3) MCEAS
) MMOAS
7)) MNEAS
8) MWEKAS
9)  Privi
10)) PLCAS
1)) PILDAS
12)) PNCAS
13) TAKC2
14) ZCCAS
16)) ZEIPAS

1€) ZIFAS



IFxtending Pating Curves

wbr 2002



90000

80000

70000 -

60000

50000 -

40000 -

30000

20000 -

10000

Lost Creek near Croyden (CRDU1)

80436

DA = 123 sq.mi.
extended by GUIRT

y =4.4701x" %"

bankfull = 840 cfs
flood = 979 cfs

mod = 1195 cfs
major = 1394 cfs

55229
"28 years of record prior to control"
maximum discharge prior to dam = 770 cfs @ 4.2 ft
36805 note: this site will need damscreen numbers

23683

extended through "high flow of record"
y = 26.745x*%" R?=0.9666

'Rvbr 200

'8



1400000

Colorado @ Lees Ferry

1200000 C U ! R T
y = 6.9588* 347
1000000
B00000
BOO00O0
EXTENDED
400000 -
record
200000 mod
flood V=36583x%-2048.3x + 1597.3
bankfull R =1
El m T T T
] 10 15 20 25 30 35 40

wbr 2002



200000

New @ Bell Road near Peoria
180000 / * ext
note 1: GUIRT use log10 extension. w GURT
note 2: flow of record is not on a power curve extended through flow of ——Power (ext)
160000 -record. — Power (GUIRT)
note 3: 2nd order polynomial works. / ——Poly. (ext)
140000 /
120000
/ y= 10.146x2'9537/
100000
y= 3.0436x4'°197 /
[
80000 / /
60000
/ = /
40000 ] // —
20000
y= 73.179x% + 114.39x - 430.23
record
O B T T T T
0 5 10 15 20 25

wbr 2002



Symthetic Lating Curves

4

Flood, Moderate, Major, Bankfull (all sites).

Flow of Record (173 sites where synthetic curves needed).

Assumed 0 flow is at or near 0 stage (1,1-100).

Fitted 6 data points with a power curve in a spreadsheet.

wbr 2002



35000

30000

25000

20000

15000 -

10000 -

5000

0

Bear @ Soda Springs
Synthetic Rating Curve Example

y = 73.498x>%
R% = 0.9965

majfood

modflood

flow of record
1ft=73 cfs
0 2 4 6 8 10 12 14 16 18 20

Bankfull assumed to be flow of record: river is controlied.

wbr 2002



Next

e Dambreak hg
 Dambreak a
 Floodplain Delineation
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