











Step 6: Create a column with the excel formula {(log Q —
avg(logQ))"™2}

Step 7: Create a column with the excel formula {(log Q —
avg(logQ))"3
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Step 8: Create a column with the return period (Tr) for each
discharge using Excel formula {(n+1)/m}. Where n = the
number of values in the dataset and m = the rank.

E} Macraxatt Exxal - staplinstant
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Date of  Hamked Peak Flow
Aank  PeakFlow  Values, O, (cfs)  log O jois)  flg @ - svgilag 2 ilag Q- wigfleg QU3
1 T HEIE 41800 4521 AR 0.0373
2 1T oo 4 553 O.0F 0.0233
i 111674 300 4533 0.0604 0.04a3
L 1124580 T 4516 0.0624 a4.mx
a 122680 00 4512 00606 0.0114
[ e ] e i ] 4512 (06 g
T 12255 00 4503 0.0468 0.0108
4 20 200 4507 0. (ue2 0006
a 1/20E4 v i) 4.450 O.0GET 0.0044
1 TR Pl 4450 0067 0.0044
il THASSE Zo00 4.450 O.00Er 0.0044
12 17 AE ZTE0 4444 00247 10.0033
13 THIEYE 2400 44212 D.OLE1 0.0024
14 2H7.43 o 4422 0.0RET 0.0024
15 1LY 00 4417 0.0rEE 0.0022
16 HEE 200 4407 0.0143 0.0017
7 (P i 4193 oore? 0.0 2
13 12854 24200 4334 0.0084 0.00039
13 12075 ZH 4.3 0.0068 10.0005
i) 12581 3400 439 D.0066 0.0008
21 1eess 3 4355 0.0062 10.0005
n (T 00 4360 0 0065 00004
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Step 9: Complete the table with a final column showing the
exceedence probabilityof each discharge using the excel formula
{=1/Return Period or 1/Tr} and the copy command.
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Date of  Ranked Peak Flow Redurn Pesiod (Tip
Rank  Peook Flow  Values, O, (el log O fcfs) (ag @ -agleg Qi Oog Q- aglegQird  Jns1)im)
1 127264 41500 460 a7 (iTiErk] 200 1
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| 1EER 26000 4.450 0027 00044 620 DB
1| TheeE 25200 4450 0027 0o 564 o
12 1TME 27800 444 no7 (ili v E17 R
13| s 26400 4422 0018 00 47T 020
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Ho | iesm 25000 4385 00082 0000 235 D3
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Step 10: Calculate the Sum for the {(logQ — avg(logQ))™2} and
the {(logQ — avg(logQ))™3} columns.

El Macrazatt Excal - stap | el and
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Date of HRanked Peak Flow Return Pesiod (Trj  Probhahilin
Hank  Peak Flaw  Valwes, O, () bog O (o (eg © - weibg P02 (lag § - anglleg 13 [+ m] (L]
1 1322 41600 461 17 0.0673 G200 0.6
2 172172 2000 4.568 oarat 0.0223 nm 0.032
3 11874 34100 4511 00604 0.0148 AET 0048
L] 112480 32600 4518 052 0.0120 1550 0.065
5 1 AR v ] 45812 00605 D04 12 4] 0.0
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! LHENEE 0 451 0o 0.0x08 BEE ol
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13 T2MEHIE 26400 4472 oda 0.0024 ATT 0.zt0
14 P 26400 4,41 aoiEi 0 D02 443 2%
15 11853 25100 4.417 nasa 0.0022 413 0.242
1] O 25500 4.407 0o 0.007 am 0,258
17 121577 24700 4.393 ooz 0.0012 L] 0.274
19 172854 2200 4384 0omad 0 Coos ERT] 20
13 13475 23400 4,368 0005 0. 0008 3 0.308
] 1288 23400 4 354 s 0.0006 310 0.333
] T2ESS 23000 4.365 00062 0.0005 205 0339
2 13 22900 4.3650 00153 0.0004 202 0.365
n 12585 27900 4348 0003 00002 270 03

iz

Step 11: Calculate the variance, standard deviation, and skew coefficient as follows:

variance =

bl

2 (log@—avellog ) "2

n—1
standard deviation =

alog O = Jvariance

skew coefficient =

nx Y (log O avgllog O)) 3

(n—Tn-200 alog )73

Excel functions can also be used to calculate the variance (=VAR( ) ), standard deviation
(=STDEV() ), and skewness coefficient (=SKEW( ) ).
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Step 12: Calculate weighted skewness

h 120 2 S| T3 -7) )
<1 A e [ ¢ [ o [ & [ € [ 6 | .n [t J N
iiswewcoeﬂidemcgbasedmmwrnrimampeakm
3 computed using the sample data for the Alsea at Tidewatler gage station

e
B
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Step 13: Calculate k values

e Use the frequency factor table and the skew coefficient to find the k values for the

¢ If the skew coefficient is between two given skew coefficients in the table than you can linearly
extrapolate between the two numbers to get the appropriate k value. To view the frequency

2,5,10,25,50,100, and 200 recurrence intervals.

factor table click on the "show me" link below.

Show Me
A B G D E F G [ H [
Excesdence
Dateof  Ranked Peak log Q - flog Q= Rewm Period (Tr)  Probability
1 Rank _ Pesk Flow Flow Values [chs) log O (chs]  avgllogQ))'2  avg(logQ))*3  [in+1)/m] [1Tr)
54 5T 12171987 10200 4 00 0077 021 1.08 0.915
L] 58 1201993 10100 4004 00759 00225 1.07 093
] 55  3@nem 2270 3 86T 01023 0,037 1.05 04952
B1 60 10424715943 EB% 3848 01143 ). 0385 1.03 0.968
62 B 11251990 B600 1934 01242 00438 1.02 0.984
B3 Avernge HAverage Suim Sum
B4 20686.220 4.287 1580 40,065
s
b6 EXCEL
&7 FUNCTIONS
o] VAR wariance 00263
B | STOEV standard deviation 01623
bl SKEW show coafficient 0. 2680 | I
wirighted skew
™ coafficient 02168
T2
13
T4
75 i
76 1.258 245
n F3 1,680 g
78 £ 1.945| T
™ X Z
B0 J%J g F %I
B
&2
B3
]
B5
AP W S0l | Stepid Swpid Swp 15 Swpif . compamontsble o owt T
Rty | 3 [0 i
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Step 14: Using the general equation, list the discharges
associated with each recurrence interval

general equation =

log QT'r = avgllog<d) +[K (Tr, Co)] x ologQ

. k77 ol
& A | B c [ E F | G H T f—
Exceadonce
Date of  Ranked Paak Flow flog Q - (log Q- Return Parled (Tr) Probabiliy
| Ronk  PeakFlow  Values, Q, {cls]  log O jchs)  avgllogQl*2  avpllogQ)*3 [{iv+1)im] {1}
3 [T 10600 4025 00684 00178 113 0887
AT G5 2241904 10400 407 00728 00157 11 0803
] BT 12171997 10200 4003 Q.07T5 D018 109 naie
55 58 12011993 10100 4.004 Q0799 00226 1.07 0935
=) 59 ARMaETT 8270 3 96T 01023 00327 105 0952
&1 6O 1024115943 8590 3944 01143 -0.0385 1.03 0968
61 117251990 BE00 3934 01242 -0.0438 1.02 0984
E3 Average Average Sum Sum
= 20686230 4.287 1.580 0.065
23
B EXCEL
&7 FUHCTIONS
E8 VAR variance [RFx)
5] STOEV  stsndard deviation 01.1623
[} SKEW show coefficient -0.2680
walghted skew
T coallicien -0 2166
T2
fE] Tr K02} FEET slops K0 2166) [E
T4 2 0.033 0.050] 1 17 0.03&
75 5 1850 0853 -3.03 0850 36605
6 10 1.258 1245 013 1.2564]
i % 1,680 1643 K 1674] 35191 |
T8 5 1,545 1.8%0 .55 19361 389704
™ 100 2178 21 074 2 1hb )
B 200 2.388 224 05 2372 48986
#1
B2
(%]
HAb W Sepid  Segld | Stepl4 Sl Swo B comparesntsbls - compsrsonchart [ & ||
EONNED I Ol
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Step 15: Create table of Discharge values found using the log —
Pearson analysis

| &5  -Q il _ R _
A B C D | Ea F [F]

-

2 | Flood Frequency Calculations using log-Pearson Analysis 111

3 penod of record WY 1340-2000)

4 | Retum Period | Skew Coeficient Discharge

5 {years) K(-0.2166) a (cfs) —1
6 2 0.036 19,622

7 3 0.850 26,605

8 10 1.256 30.857

9 25 1574 36,191

10 50 1.936 39914

11 100 2.168 43,493

12 200 2372 46,985

13

14

15

16

17

18

19

20

4|

22

23

24

25

26

27

28

2

£

K}

32

M4 b M| Stepi?  Stepld  Step 14 | SteplS, Step 16 comparsontable  comparsenchert [
Ready 7]
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Step 16: Create Plot

Flood Freguency Analysis for Alsea River at Tidewater using Log-Pearson Type [l Analysis
usinglinstantanecus Peak Streamflow Values (WY 1540-2000)
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Below is a comparison of flood frequency analysis completed using mean daily data versus
instantaneous discharge data. As can be seen, had you completed this analysis using mean daily
data, the result would have been an underestimation of the discharges associated with each return
period.

foy C—

Flaad Fregquency Analysis for Alsea River at Tidewater using Log-Pearsen Type Il Analysis
WY 1840-2000)

Return Parled [years)

=[] ~a- Qian) (A Daiy My

h-\_“., E_l_ p—
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