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FLOOD FREQUENCY ESTIMATION FOR ALASKA 

BY 
D.L.  ane el and J.R. ~anowiczl 

Alaska's network of gaging stations is sparse and the length of record in most cases is very short; estimating 
flood frequency on such limited data is difficult and frustrating. Most stations in the network are centered 
around the three major population centers: Anchorage, Fairbanks, and Juneau. Using various hydrologic 
parameters, we performed statistical analysis of the data to partition the state into hydrologic regions. The 
analysis indicated three distinct regions, referred to as Southern Coast, South Central, and North of the Alaska 
Range (which includes the upper Copper River drainage). Flood frequency curves of various return periods 
were developed for each area. Within an area, floods of a calculated return period were plotted against 
drainage area. Then a curve of best fit was made through the data, including a 95 percent upper confidence 
curve. Equations that define these curves are given as a function of drainage area for the three areas. 

INTRODUCTION 

The quality of flood frequency estimates in sparse data regions is often inadequate for the design of 
engineering structures. This is generally the case in Alaska, where streamflow data wcre not seriously collected 
until the late 1940s and 1950s. In addition, the density of stream gaging stations in Alaska is quite low except 
around the populated areas of Juneau, Anchorage, and Fairbanks. Estimates for small watersheds, in 
particular, are poor because few have been gaged continuously. Many of these small basins have crest gages 
instcad of continuous water-level recorders. 

This report provides a method for making flood estimates for three hydrologic regions of the state for 
various return periods. The philosophy behind this method was to keep the procedure simple and yet as 
reliablc and accurate as possible. For input, the method requires simply drainage area and desired return 
period. For each of the three hydrologic regions of the statc and for the selected return period, graphs of flood 
flow (4, cfs) and area (A, mi2) were developed from results of our flood frequency analyses. Data used in the 
analysis were collected by the U.S. Geological Survey through 1980 at both continuous recording stations and 
crest gages. 

PROCEDURE FOR DEVELOPING THE METHOD 

Our objective was to develop a technique for determining peak design flows from ungaged walcrsheds 
throughout the state for various return periods. Basically, flood frequency analyses were carried out for all U.S. 
Geological Survey hydrometric stations in Alaska with at least five years of record. Estimates of peak design 
flows for selected return periods were plotted against area, and least squares curves were fitted to the data, 
yielding functional relationships. Two major intermediate steps were performed, however, before this task was 
complete. We divided the state into homogeneous hydrologic units and then determined which theoretical 
probability distribution should be used. 

To identify similar hydrologic regions within the state, multiple discriminant analyses were performed on 
various hydrologic parameters. This statistical technique distinguishes between two or more distinct groups of 
data. We initially selected a set of representative characteristics which were expected to differ among groups. 
These values were then combined in a manner analogous to multiple regression analysis to maximize the 
separation among groups so they were as statistically distinct as possible. This technique relies on a one-way 
analysis of variance to select the most appropriate variables. 
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Discriminating variables included sample statistics of the instantaneous annual flood series that was 
divided by drainage area and a timing parameter. Sample statistics of the instantaneous annual flood series 
consisted of the mean, standard deviation, coefficient of variation, skew and kurtosis. The timing parameter 
represented the arithmetic mean of the dates of the instantaneous annual flow events expressed in months (for 
example, 10 June would be 6.33). 

A common base period was selected for this analysis. Inspection of available historic data showed the 
10-yr period from 1965 to 1974 to contain the largest data set. Basins greater than 10,000 mi2 were eliminated 
because they often include more than one physiographic zone. Similarly, basins with large areas of lakes and 
glaciers (10 percent and 20 percent, respectively) were omitted. After station elimination, 166 data sets were 
available for analysis. 

Three distinct hydrologic regions were identified in the state: Southern Coast, South Central, and North of 
Alaska Range (fig. 1). Some drainages south of the Alaska Range are included in the group specified as north 
of the Alaska Range; for example, the drainages around Glennallen and Copper Center. These drainages are 
very similar hydrologically to basins north of the Alaska Range because of the orographic effects of surrounding 
mountains. Four variables contributed significantly to the discrimination: timing parameter, mean, coefficient 
of variation, and standard deviation. Other hydrologic units obviously exist, but, because of the paucity of data, 
these regions could not be identified statistically. (For example, the area North of the Alaska Range could 
probably be broken into several regions.) 

Bering Sea 

Figure 1. The three statistically based hydrologic regions of Alaska: Southern Coast, South Central, and North 
of the Alaska Range. 



Considerable time was spent deciding which theoretical probability distribution should be used. Initially, 
analyses were carried out using four probability distributions: Gumbel I (extreme value); two-parameter log 
normal; three-parameter log normal; and log Pearson 111. Presently, no criteria exist to guide the user in the 
selection of a flood frequency distribution. The U.S. Water Resources Council in 1966 (Benson, 1968) 
recommended that the log Pearson I11 method be used for administrative, not theoretical, reasons. In our 
study, flood frequency estimates were obtained for these four distributions using a revised computer program 
initially developed by Environment Canada, Inland Water Directorate (Condie and others, 1975). 

For single station analysis, U.S. Geological Survey data current to 1980 were used. Initially, all streams 
with 5 yr of record were considered for analysis; but it became evident that approximately 10 yr of data were 
required to yield reasonable estimates. Stream data considered for analysis are shown in appendix A, along 
with flood estimates based on the two-parameter log normal method. Records were not screened for mixed 
populations (snowmelt vs, rain-generated floods). Outliers, which are flow data deviating from the general 
trend, were not omitted. Flood peaks produced by ice jams or glacier outburst floods were not included in the 
analysis. 

In the plols that accompany this report, the Weibull plotting formula was used: 

R = (n + l)/m 

where 

R = return period in years, 

n = total number of events, 

m = order of each event (largest event = 1). 

Recently, use of this equation was criticized because it was originally developed for a uniform distribution and 
may be somewhat biased when used for a normal distribution (Adamowski, 1981). The flood estimates for each 
station are not altered by the use of this equation; however, the goodness of fit criterion used to select the most 
appropriate probability distribution may be dependent on the plotting formula. We fitted the distributions to 
the sample data by the method of maximum likelihood whenever possible. This method will fail to yield 
estimates in some instances such as small sample sizes, in which case a moment solution was obtained. 

A tcst was developed to evaluate the goodness of fit of the four theoretical distributions to the actual 
distributions. There is little agreement on the selection of a particular distribution for the general application to 
a sample set, and no rigorous discriminating procedure is available. Deviations between observed and 
estimated flood events are the result of two main sources of error. The sample data may not be representative 
of the population because of inadequate record length, or the sample data may not conform adequately to the 
assumed theoretical probability distribution. Of the classical methods, the asymptotic standard error of 
estimate represents the first source of error, and the Kolmogorov-Smirnov test and the least square standard 
error represent the second source of error. A cumulative goodness of fit index was developed using all three 
tests. 

In summary, the asymptotic standard error of estimate provides a measure of the variance or dispersion of 
the estimate for a flood event occurring with a given return period T. This statistic, primarily a function of 
sample size, is important because confidence intervals are derived directly from the standard error (Hardison, 
1969). We used a return period of 20 yr in our analysis. 

The Kolmogorov-Smirnov test yields a test value which represents the maximum absolute deviation 
between theoretical cumulative distribution and sample cumulative density function. This statistic is compared 
with a critical value. If the critical value is exceeded, the sample data do not conform to the theoretical 
distribution. Unfortunately, this test is not a powerful discriminator. In our case for 2W data series, the critical 
value was exceeded only five times. The results of this test were ranked for each probability distribution without 
reference to a critical value. 



The least squares standard error of estimate provides the sum of square of differences between observed 
and computed magnitudes. Interpolation between adjacent data points is necessary to determine the magnitude 
of a flood event at a given return period. This creates a problem, being a form of a distribution itself which, in 
turn, is compared with a theoretical distribution (Kite, 1977). 

Using the results of these three tests, we developed a goodness of fit index. Each of the three tests 
(asymptotic standard error of estimate for 20-yr flood event, Kolmogorov-Smirnov test, and least squares 
standard error of estimate) was applied to the four theoretical probability distributions. Each probability 
distribution was then ranked, applying the respective tests. An average score was obtained by using the 
equation: 

where 

k = average score of each distribution for each hydrologic region, 

i = number assigned to each station within hydrologic region, 

Ni = numbcr of observations per sample (number of annual floods measured for each gaging station), 

- 
Ri = average rank of the three tests for each station (i). 

The overall score in this equation is weighted according to the length of record at each station. This goodness 
fit test was carried out for the state as a whole, as well as for each of the three identified hydrologic regions 
within the state. Results (presented in table 1) indicate that the two-parameter log normal distribution provides 
the best fit overall. 

Table 1. Goodness of fit indices for various probability distributions statewide and by region. 

Entire Southern South North of 
Distribution State Coast region Central region Alaska Range 

2-parameter log normal 2.34 2.37 2.33 2.39 
3-parameter log normal 2.56 2.41 2.52 2.51 
Extremal Type I 2.41 2.48 2.50 2.40 
Log Pcarson Type 111 2.73 2.75 2.67 2.76 

RESULTS 

Using the techniques described earlier and working under the limitations of the regional identification, we 
developed flood estimation curves for selected return periods and for the three identified hydrologic regions. 
The only variable required to make a flood estimate is drainage area. The determination of what hydrologic 
region the basin represents must also be made. Figure 1, showing the hydrologic regions, can assist this 
process, along with U.S. Geological Survey topographic maps. 



The results from the two-parameter log normal frequency analysis and the results from the discriminant 
analysis were used to plot flood estimates against drainage area for selected return periods (2,5, 10,20,50, and 
100 yr) and for the three identified hydrologic regions. A log relationship was then fitted to the data. The 
coefficient of determination (r2) is shown on each graph (figs. 2-4), and it generally decreases as the magnitude 
of the return period increases. An equivalent exponential form of the previous equation is also presented. 

On each graph (figs. 2-4), the upper 95 percent confidence limit is shown; almost all of the data fall below 
this limit. There may be cases where the designer would be somewhat uncertain of making an estimate from 
the curve of best fit. To be more conservative, the upper 95 percent confidence interval curve could be used, or 
some intermediate value. For example, detailed examination of the data for north of the Alaska Range suggests 
that many data points that plot above the curve are for basins north of the Brooks Range. This is also true for 
predominantly high elevation basins. In these two cases, the user may want to pick a more conservative 
estimate. 

The user can also refine the estimate by examining the results of the flood frequency analysis for streams 
nearby the one of interest. Flood frequency estimates for 2-, 5-, lo-, 20-, 50- and 100-yr return periods, along 
with drainage area, record length, mean annual flood, and maximum flood of record, are shown in appendix A 
for all gaged streams in Alaska. Tables 2 and 3 show equations for estimating flood magnitude for various 
return periods in the three hydrologic regions; table 2 presents a set of equations of best fit, and table 3 
equations predict the upper 95 percent confidence limit values. 

Table 2. Flood estimate equations, based on fitted curve, for the three hydrologic regions of Alaska. 

Log Q = 

Log Q = 

Log Q = 
Log Q = 
Log Q = 

Log Q = 

SOUTHERN COAST 

* Log A) or Q = e 
* Log A) or Q = e 
* Log A) or Q = e 
* Log A) or Q = e 
* Log A) or Q = e 
* Log A) or Q = e 

SOUTH CENTRAL 

* Log A) or Q = e 
* Log A) or Q = e 
* Log A) or Q = e 
* Log A) or Q = e 
* Log A) or Q = e 
* Log A) or Q = e 

NORTH OF THE ALASKA RANGE 

pp - - 

*Log = Log to the base 10. 
Ln = Log to the base e. 



Table 3. Fitted equations of 95 percent confidence interval for flood estimation 
in the three hydrologic regions of Alaska. 

SOUTHERN COAST 

2yr L o g Q  = 2.657 + (0.811 * LogA)  or Q = e (6.118 + 0.811 Ln A) 
5yr Log Q = 2.785 + (0.816 * Log A) or Q = e (6.413 + 0.816 Ln A) 
10 yr Log Q = 2.863 + (0.818 * Log A) or Q = e (6.592 + 0.818 Ln A) 
20 yr Log Q = 2.933 + (0.820 * Log A) or Q = e (6.754 + 0.820 Ln A) 

50 yr Log Q = 3.017 + (0.822 * Log A) or Q = e (6.947 + 0.822 Ln A) 

100 yr Log Q = 3.076 + (0.824 * Log A) or Q = e (7.083 + 0.824 Ln A) 

SOUTH CENTRAL 

2yr Log Q = 1.598 + (1.049 * Log A) or Q = e (3.480 + 1.049 Ln A) 

5yr Log Q = 1.854 + (1.003 * Log A) or Q = e (4.268 + 1.003 Ln A) 

10 yr Log Q = 1.995 + (0.979 * Log A) or Q = e (4.594 + 0.979 Ln A) 
20 yr Log Q = 2.116 + (0.960 * Log A) or Q = e (4.872 + 0.960 Ln A) 

50 yr Log Q = 2.257 + (0.938 * Log A) or Q = e (5.197 + 0.938 Ln A) 

100 yr Log Q = 2.353 + (0923 * Log A) or Q = e (5.418 + 0.923 Ln A) 

NORTH OF THE ALASKA RANGE 

2yr Log Q = 1.987 + (0.868 * Log A) or Q = e (4.575 + 0.868 Ln A) 
5yr Log Q = 2.317 + (0.812 * Log A) or Q = e (5.335 + Oa812 Ln A) 
10 yr Log Q = 2.519 t. (0.782 * Log A) or Q = e (5.800 + 0.782 Ln A) 
20 yr Log Q = 2.700 + (0.759 * Log A) or Q = e (6.217 + 0.759 Ln A) 
50 yr Log Q = 2.919 t (0.732 * Log A) or Q = e (6.721 + 0.732 Ln A) 
100yr Log Q = 3.072 + (0.714 * Log A) or Q = e (7.074 + 0.714 Ln A) 

*Log = Log to the base 10. 
Ln = Log to the base e. 

Exam~le  Problem 

Assume that you have a drainage basin of 20 mi2 located north of the Alaska Range and you want to 
estimate the 10-yr flood. The appropriate equation to use from table 2 is: 

Log Q = 1.739 + 0.781 Log A 
Q = flow, cfs 

-2 A = area, ml 

Log Q = 1.739 + 0.781 (Log 20) 
Log 20 = 1.301 and Log Q = 2.755 

Q10 = 569 cfs 

If one wanted to select a more conservative value based on additional information, one could use the 
equation for the upper 95 percent confidence interval (table 3): 

Log Q = 2.519 + 0.782 Log A 
QI0 = 3,439 cfs (at 95 percent interval) 

It should be noted that, because of the scale on the log-log plots, it is very difficult to directly and accurately 
determine Q graphically. The graphs are presented to give the user a sense of the relationship between the 
flood estimate and the fitted curve. 
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Figure 3. Flood frequency estimates for south central region of Alaska. 
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APPENDIX A 
f llSTFORICAI, IJSGS I1YI)ROMETKIC DATA WTlI  A'T I.EASrF FIVE YEARS RECORD 

STATIOt I  STATIOI I  NAME 
NUHBEB 

15010000 D A V I S  R HEAR HYDER 
15010500 H A L I B U T  BAY TRIBUTARY HEAR HYDER 
15011500 RED RIVER NEAR HETLAKATLL 
15011900 CABIN CREEK NEAR KETCHIKAN 
15012000 WIHSTANLEY CLEEK NEAR KETCHlKAN 
15014000 PUHCHBOML LAKE OULET NEAR KETCHIKAN 
15015600 K L A H I H I  RIVER NEAR BELL  ISLAND 
15018000 SHELKUK LAKE OUTLET WEAR BELL  ISLAND 
15019000 BLACK BEAR CREEK NEAR HEYERS CHUCK 
15020100 TTEE CREEK AT HOUTH NEAR URAWGELL 
15022000 HARDiNG RIVER WEAR URRHGELL 
15026000 CASCADE CREEK NEAR PETERSBURG 
15030000 SWEETHEART FALLS CREEK NEAR JUHEAU 
15031000 LONG RIVER ABOVE LOHG LAKE NEAR JUNEAU 
15034000 LONG RIVER HEAR JUNEAU 
15036000 SPEEL RIVER NEAR JUHEAU 
15038000 CRATER CREEK NEAR JUNEAU 
15040000 DOROTHY CREEK NEAR JUNEAU 
15042000 CARLSON CREEK AT SUNNY COVE NEAR JUNEAU 
15042000 CARLSON CREEK NEAR JUNEAU 
15048000 SHEEP CREEK NEAR JUHEAU 
15050000 GOLD CREEK AT JUNEAU 
15052000 LEHON CREEK NEAR JUNEAU 
15052500 )IEIDENHALL R IVER YEAR AUKE BAY 
15052800 HONTANA CREEK NEAR AUKE BAY 
15053800 LAKE CREEK AT AUKE BAY 
15054000 AUKE CREEK AT AUKE BAY 
15054200 HERBERT RIVER NEAR AUK€ BAY 
15054500 BESSIE  CREEK NEAR AUKE BAY 
15056100 SKAGtlAY RIVER AT SKAGUAI' 
15056200 YEST CREEK NEAR SKAGIIAY 
15056210 T A I Y A  RIVER HEAR SKACUAY 
15056400 CI I ILKAT RIVER I T  GORGE NEAR KLUKWAH 
15057500 U I L L l A H  HEHAY CREEK NEAR AUKE BAY 
15058000 PURPLE LAKE OUTLET NEAR METLAKATLA 
15059500 WHIPPLE CREEK WEAR HARK COVE 
15060000 PERSEVERANCE CREEK HEAR WACKER 
15062000 HARD CREEK NEAR WACKER 
15064000 KETCt l lKAN CREEK AT KETCl l IKAN 
15066000 BEAVER FALLS CREEK NEAR KETCII IKAN 
15068000 HAHONEY CREEK NEAR KETCHIKAN 
15070000 F L L L S  CHEEK NEAR KETCHIKAN 

AREA REC HEAH 
L E N  At!HVhL 

FLOOD 
( s q  m i ) ( y r s )  ( c i s )  

HAX 
00s 

FLOOD 
( c f s P  

FL OOD 
2Y R 

( c f s )  

0 1708. 
1821. 
82 12. 
1086. 
1230. 
497. 

5860. 
1970. 
224 3. 
1163. 
6658. 
1633. 
2198. 
1536. 
3221. 

18234. 
1964. 

850. 
4642. 
3811. 

464. 
1320. 
1549. 
7450. 
1399. 

452. 
166. 

4625. 
153. 

4821. 
2746. 
9870. 
9422. 

462. 
484. 
! 000. 
422. 

1383. 
2518. 
1214. 
1163. 
3118. 

ESTIHATES ( 2  PARAKETCR 
5YR l O Y R  2OYR 

( c i s )  ( c f s )  ( c f s )  

06409. 19574. 22639. 
2860. 3622. 4400. 

10356. 11653. 12895. 
1 3 2 .  1469. 1600. 
1742. 2088. 2426. 
633. 719. 798. 

8770. 10827. 12882. 
2732. 3242. 3733. 
2971. 3442. 3886. 
1612. 1911. 2200. 
9065. 10652. 12168. 
2086. 2371. 2635. 
2662. 2942. 3196. 
2231. 2712. 3185. 
4220. 4859. 5459. 

24122. 27920. 31501. 
2535. 2898. 3235. 
1179. 1399. 1611. 
5463. 5958. 6381. 
4462. 11845. 5186. 

613. 708. 798. 
1731. 1994. 2241. 
1955. 2208. 2442. 
8727. 9479. 10148. 
1828. 2102. 2359. 

669. 820. 971. 
230. 273. 315. 

5896. 6685. 7 4 3 s .  
2 4  314. 385. 

6987. 8476. 99SO. 
3892. 4670. 5227. 

13868. 16565. 19182. 
13412. 16130. 187@3. 

697. 865. 1033. 
605. 681. 750. 

1682. 2207. 2762. 
531. 598. 660. 

1921. 2281. 2628. 
3505. 4167. 4605.  
1769. 2153. 2532. 
1735. 2139. 2542. 
3921. 4420. 4679. 
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HISTORICAL USCS HYDRONETRIC DATA KIT11 AT LEAST F I V E  YEARS RFCORD (CONTII I I IED) 

STATION STATIOt l  WAKE 
NLIHI\ER 

1 5 1 0 8 6 0 0  H I L D A  CBEEK WEAR DOUGLAS 
1 5 1 0 6 8 0 0  LAKSON CREEK AT DOUGLLS 
1 5 1 0 9 0 0 0  F I S H  CREEK HEAR AUKE BAY 
1 5 1 9 5 0 0 0  D ICK CREEK NEAR CORDOVA 
1 5 2 1 6 0 0 0  POWER CREEK HEAR CORDOVA 
1 5 2 1 9 0 0 0  UF OLSEN RAY CREEK NEAR CORDOVA 
1 5 2 1 9 1 0 0  COHTROL CREEK NEAR CORDOVA 
1 5 2 2 6 0 0 0  SOLOtlCtl GULCH IIEAR VALDEZ 
1 5 2 3 6 2 0 0  SHAKESPEARE CREEK AT WHITTIER 
1 5 2 3 6 9 0 0  WOLVERINE CREEK WEAR LAWINC 
1 5 2 3 7 0 0 0  N E L L I E  JUAN RIVER WEAR HUNTER 
1 5 2 3 7 4 0 0  CHALHERS RIVER WEAR CORDOVA 
1 5 2 3 8 0 0 0  LOST CREEK HEAR SEWARD 
1 5 2 3 8 6 0 0  SPRUCE CREEK HEAR SEVARD 
1 5 2 3 9 0 0 0  BRADLEY RIVER NEAR tlOtlER 
1 5 2 4 3 5 0 0  SNOW RIVER NEAR D I V I D E  
1 5 2 4 3 9 5 0  PORCUPIHE CREEK NEAR PRIMROSE 
1 5 2 9 5 6 0 0  TERROR RIVER NEAR KODIAK 
1 5 2 9 5 7 0 0  TERROR RIVER AT HOUTH HEAR KODIAK 
1 5 2 9 6 0 0 0  UCANIK RIVER NEAR KODIAK 
1 5 2 9 6 5 5 0  UPPER THUHB RIVER NEAR LARSEN BAY 
1 5 2 9 7 2 0 0  MYRTLE CREEK NEAR KODIAK 
1 5 2 9 7 3 0 0  K A L S I N  BAT TRIBUTARY NEAR KODIAK 
1 5 2 9 7 4 7 5  RED CLOUD CREEK TRIBUTARY NEAR KODIAK 

BAReARA CREEK NEAR SELDOVIA 
F R I T Z  CREEK NEAR HOIIER 
DIAMOND CREEK NEAR HOtiER 
ANCHOR RIVER NEAR ANCHOR POINT 
ANCHOR RIVER AT ANCHOR POINT 
COOK I N L E T  TRIBUTARY NEAR N I N l L C H I K  
N I N I L C H I K  RIVER AT N I N I L C H I K  
KASILOF RIVER NEAR KASILOF 
PTARMIGAN CREEK AT LAWINC 

AREA REC HEAN MAX FLOOD ESTIMhTES ( 2  PhRAHETER LGGIIGRKCLI 
LEN ANNUAL OBS ZY R 5YR lOYR 20YR 50YR lOOYR 

FLOOD FLOOD 
( s q m l ) ( y r s )  ( c f z )  ( c f s )  ( c i s )  ( c ~ s )  ( c i s )  ( c ~ s )  ( c f s )  ( c i s )  



HISTORICAL  USGS HYDPOIIETRIC DATA WITH AT LEAST F I V E  YEARS RECORD (CO~ITIHUELI )  

STAT ION STAT IOH NAHE 
NUtlRER 

AREA REC tlEAl! 
LEN ANNULL 

FLOOD 
( s q  n i ) ( y r s )  ( c f s )  

HAX 
OBS 

FLOOD 
( c f s )  

FLOOD 
2Y R 

1 5 2 4 6 0 0 0  GRANT CREEK HEAR tIOOSE PASS 
1 5 2 4 8 0 0 0  T R A I L  R IVER NEAR LAMING 
1 5 2 5 0 0 0 0  F A L L S  CREEK NEAR LAWIHC 
1 5 2 5 1 8 0 0  QUARTZ CLEEK AT G I L P A T R I C K S  
1 5 2 5 4 0 0 0  CRESCENT CREEK WEAR COOPER LANDING 
1 5 2 5 8 0 0 0  K E N A I  RIVER AT COOPER LANDING 
1 5 2 6 0 0 0 0  COOPER CREEK NEAR COOPER LANDING 
1 5 2 6 0 5 0 0  STETSOH CREEK NEAR COOPER L A N D I l G  
1 5 2 6 1 0 0 0  COOPEL CREEK AT MOUTH 
1 5 2 6 4 0 0 0  RUSSIAN RIVER NEAR COOPER LANDING 
1 5 2 6 6 3 0 0  K E N A I  RIVER AT SOLDOTNA 
1 5 2 6 6 5 0 0  BEAVER CREEK NEAR K E N A I  
1 5 2 6 7 9 0 0  RESURRECTIOI  CREEK NEAR HOPE 
1 5 2 6 9 5 0 0  GRANITE CREEK NEAR PORTAGE 
1 5 2 7 0 1 0 0  FRESNO CREEK NEAR SUNRISE 
1 5 2 7 0 4 0 0  DOHALDSON CREEK NEAR U I B E L  
1 5 2 7 1 9 0 0  CUB CREEK NEAR HOPE 
1 5 2 7 2 5 3 0  CAL IFORNIA  CREEK NEAR GIRDYOOD 
1 5 2 7 2 5 5 0  GLACIER CREEK AT GIRDYOOD 
1 5 2 7 3 9 0 0  S f  CAHPBELL CREEK AT CANYO11 HOUTH 
1 5 2 7 4 0 0 0  SF CAMPBELL. CREEK NEAR ANCHORAGE 
1 5 2 7 4 3 0 0  NF CAHPBELL CREEK NEAR ANCHORAGE 
1 5 2 7 4 6 0 0  CAMPBELL CREEK NEAR SPEWARD 
1 5 2 7 4 8 0 0  SB OF S F  CHESTER CREEK AT TANK T R A I L  
1 5 2 7 5 0 0 0  CHESTER CREEK AT ANCHORAGE 
1 5 2 7 5 1 0 0  CHESTER CREEK AT ANCHORAGE 
1 5 2 7 6 0 0 0  S H I P  CREEK NEAR ANCHORAGE 
1 5 2 7 6 5 0 0  S H I P  CREEK AT EAFB NEAR ANCHORAGE 
1 5 2 7 6 5 7 0  S H I P  CREEK RELOH POtlERPLANT AT EAFB 
1 5 2 7 7 1 0 0  EACLE R IVER AT EACLE R IVER 
1 5 2 7 7 2 0 0  IlEADOLl CREEK AT EACLE R IVER 
1 5 2 7 7 4 1 0  PETERS CREEK NEAR BIRCHHOOD 
1 5 2 8 0 0 0 0  EKLUTNA CREEK WEAR PALtlER 
1 5 2 8 1 0 0 0  K N I K  RIVER NEAR PALHER 
1 5 2 8 2 0 0 0  CARIBOU CREEK NEAR SUTTON 
1 5 2 8 2 3 0 0  P I l IOC I i LE  CREEK NEAR SUTTOtl 
1 5 2 8 2 4 0 0  PURITAN CREEK NEAR SUTTON 
1 5 2 8 3 5 0 0  ESKA CREEK HEAR SUTTOH 
1 5 2 8 4 0 0 0  HATANUSKA R IVER AT PALHER 
1 5 2 8 5 0 0 0  H A S I L L A  CREEK NEAR PALHER 
1 5 2 8 6 0 0 0  COTTOtIVOOD CREEK HEAR H A S I L L A  
1 5 1 9 0 0 0 0  L I T T L E  SUSITNA R IVER NEAR PALHER 
1 5 2 9 1 0 0 0  SUSITNA RIVER NEAR DENAL I  
1 5 2 9 1 1 0 0  RAFT CREEK tlEAR DENAL I  



I l l S T O R I C A L  USGS HYDPOEIETRIC DATA WITH AT LFAST F I V E  YEAPS RECORIl (COt IT I I IUED)  

STATIOI I  STATIOR NAHE 
NUHRER 

1 5 2 9 1 2 0 0  NACLAREN RIVER NEAR PlXSON 
1 5 2 9 1 5 0 0  S l lS ITNA RIVER NEAR CLHTUELL 
1 5 2 9 2 0 0 0  SUSITHA RIVER AT COLD CREEK 
1 5 2 9 2 u 0 0  CUULITNA RIVER NELR TALKEETNA 
1 5 2 9 2 7 0 0  TALKEETNA RIVER NEAR TALKEETNA 
1 5 2 9 2 8 0 0  FIONTAHA CREEK NEAR HOIITANA 
1 5 2 9 2 9 0 0  GOOSE CREEK NEAR HONTANA 
1 5 2 9 3 0 0 0  CASHELL CREEK HEAR CASWELL 
1 5 2 9 4 0 2 5  tlOOSE CREEK NEAR TALKEETNA 
1 5 2 9 4 3 0 0  SKWENTNA RIVER NEAR SKWENTNA 
1 5 2 9 4 3 5 0  SUSITNA RIVER AT SUSITNA STATION 
1 5 2 9 4 4 5 0  SHUITNA RIVER NEAR TYOHEK 
1 5 2 9 4 5 0 0  CHACKACHATNA RIVER NEAR TYOtlEK 
1 5 2 9 8 0 0 0  TANALIAN RIVER NEAR PORT ALSWORTH 
1 5 3 0 0 0 0 0  NEUHALEN RIVER HEAR ILLLAHHA 
1 5 3 0 0 2 0 0  ROADHOUSE CREEK NEAR I L L I A H N A  

F 
CD 

15  1 9 8 5 0 0  STAT1011 CREEK NEAR HENTASTA 
1 5 1 9 9 0 0 0  COPPER RIVER TRIBUTARY NEAR SLANA 
1 5 2 0 0 0 0 0  CAKOHA RIVER AT CAKONA 
1 5 2 0 0 2 8 0  CULKANA RIVER AT SOURDOUGH 
1 5 2 0 1 0 0 0  DRY CREEK NEAR CLENNALLEN 
1 5 2 0 1 1 0 0  L I T T L E  NELCHINA RIVER TRIBUTARY 
1 5 2 0 2 0 0 0  T A Z L I N A  RIVER NEAR CLENNALLEN 
1 5 2 0 6 0 0 0  L L U T I N A  RIVER AT COPPER CENTER 
1 5 2 0 7 8 0 0  L I T T L E  TONSINA RIVER AT TONSINA 
l5208OOO TONSINA RIVER AT TONSINA 
1 5 2 0 8 1 0 0  SQUIRREL CREEK AT TONSENA 
1 5 2 0 8 2 0 0  ROCK CCEEK NEAR TONSINA 
1 5 2 0 9 0 0 0  C H I T I T U  CREEK NEAR HAY CREEK 
1 5 2 0 9 1 0 0  HAY CREEK NEAR HAY CREEK 
1 5 2 1 1 7 0 0  STRFLNA CREEK NEAR C H I T I N A  

AREA REC HEAt! NAX FLOOD EST iHATES ( 2  PARAKETER LOGIIORHAL) 
LEN AIJNULL 0 6 s  2Y R 5YR lOYR 20YR 5OYR lOOYR 

FL.OOD FLOOD 
( s q  mi)(yrsl ( c f s )  ( c f s )  ( c f s )  ( c f s )  ( c f s )  ( c f s )  (cf*) ( c r s )  

875 .  1 5 8 9 .  
2 1 8 1 .  

8 2 2 6 .  9 5 3 6 .  
1 0 8 4 9 .  1 2 1 9 8 .  

6 5 6 .  1 4 2 3 .  
1 0 5 .  1 4 3 .  

2 2  5 0 6 8 5 .  
8 2 9 2 .  P 6 9 7 .  

178 .  2 0 0 .  
6 8 7 1 .  7 7 3 6 .  

701.  8 7 4 .  
141 .  192 .  
9 0 4 .  4 4 3 .  
iii. .. - 

1 - 1 .  

327 .  3 8 8 .  



H I S T O E I C A L  USGS HYDROItETRIC DATA U I T l l  AT LFAST F I V E  YCAPS RECORD (CONTINUED)  

WBIB QE ALASKA E A U  (UI;IIIXLblUEQ) 

STATION STATION NAHE 
NUt:REB 

1 5 2 1 1 9 0 0  O 'BRIEN CREEK NEAR C H I T I N A  
1 5 2 1 2 0 0 0  COPPER RIVER NEAR C H I T I N A  
1 5 2 1 2 5 0 0  BOULDER CREEK WEAR T I E K E L  
1 5 2 1 2 8 0 0  PTARHIGAN CLEEK TRIBUTARY NEAR VALDEZ 
1 5 2 9 7 6 5 5  CLEVENGER CREEK ON AHCHITEA I S L A N D  
1 5 2 9 7 6 e 0  BRIDGE CREEK OH AHCHITKA I S L A N D  
1 5 2 9 7 6 9 0  G H I T E  A L I C E  CREEK 011 AHCHITKA ISLAND 
1 5 2 9 7 9 0 0  ESKIHO CREEK AT K I N G  SALHON 
1 5 3 0 0 5 0 0  KVICHAK RIVER AT I G I U G I G  
1 5 3 0 2 0 0 0  NUYAKUK RIVER NEAR D I L L I N G H A H  
1 5 3 0 2 9 0 0  HOODY CREEK AT ALEKNAGIK 
1 5 3 0 3 0 0 0  WOOD RIVER NEAR ALEKNAGIK 
1 5 3 0 3 0 1 0  S I L V E R  SALHON CREEK NEAR ALEKNAGIK 
1 5 3 0 3 1 5 0  SHAKE RIVER NEAR D I L L I N G H A H  
1 5 3 0 3 6 0 0  KUSYOEUIH RIVER AT HCGRATH 
1 5 3 0 4 0 0 0  KUSKOKYIH RIVER AT CROOKED CREEK 
1 5 3 0 5 9 0 0  DEHNISOW FROK NEAR T E T L I N  JUNCTION 
1 5 3 0 5 9 2 0  UESf  FORK TRIBUTARY NEAR T E T L I N  JUWCTIOtl  
1 5 3 0 5 9 5 0  TAYLOR CREEK NEAR CHICKEN 
1 5 3 4 8 0 0 0  FORTYHILE RIVER NEAR STEEL CREEK 
1 5 3 5 6 0 0 0  YUhOH RIVER AT EAGLE 
1 5 3 6 5 0 0 0  DISCOVERY FORK AHERICAN CREEK NEAR EAGLE 
1 5 3 6 7 5 0 0  BLUFF CREEK WEAR EAGLE 
1 5 3 8 9 0 0 0  PORCUPINE RIVER NEAR FORT YUKOH 
1 5 3 8 9 5 0 0  CIIANDALAR RIVER NEAR V E N E T I E  
1 5 4 3 8 5 0 0  BEDROCK CREEK NEAR CENTRAL 
1 5 4 3 9 8 0 0  BOULDER CREEK NEAR CENTRAL 
1 5 4 4 2 5 0 0  QUARTZ CREEK NEAR CENTRAL 
1 5 4 5 7 7 0 0  ERICLSSN CREEK NEAR LIVENGOOD 
1 5 4 5 7 e 0 0  tlESS CREEK HEAR LIVENGOOD 
1 5 4 6 8 0 0 0  YUKON RIVER AT RAHPART 
1 5 4 6 9 9 0 0  S I L V E R  CREEK NEAR HORTHU1I JUNCTION 
1 5 4 7 0 0 0 0  CHISANA RVER AT NOTHHXY J S C T I O ~ I  
1 5 4 7 0 3 4 0  JACK CREEK NEAR NABESN' 
1 5 4 7  1 0 0 0  R I T T E R S  CREEK NEAR NOR - !UNCTIOtl  
I 5 4 7 1 5 0 0  TANAtdA RIVER TRIBUTARY T E T L I N  JUNCTlOH 
1 5 4 7 3 6 0 0  LOG CABIN CREEK HEAR LO; - A n I N  I N N  
1 5 4 7 3 9 5 0  CI.EARYATEP CREEK NEAR TOK 
1 5 4 7 6 0 0 0  TANALA RIVER NEAR TANACPOSS 
1 5 4 7 6 0 4 9  TANANA RIVER TRlBUTARY NEAR ChTt!EnRAL RAPIDS 
1 5 4 7 6 0 5 0  TANANA RIVER TRIBUTARY WEAR TANACROSS 
1 5 4 7 6 2 0 0  TANANA RIVER TRIBUTARY NEAR DOT LAKF 
1 5 4 7 6 3 0 0  BEPRY CREEK NEAR DOT L A K E  
1 5 4 7 6 4 0 0  DRY CREFK NEAR DOT LAKE 

AREA REC HEAN HAX FLOOD ESTIMATES ( 2  PARAtlETER LOGIIORRAL) 
LEN ANNUAL OBS 2Y R 5Y R l O I H  20YR 50YR 1OOYH 

FLOOD FLOOD 
( s q m i ) ( y r s )  ( c f s )  ( c f s )  ( c f ~ )  ( c f s )  ( c i s )  ( c f s )  ( c f s )  ( c f s )  



I i ISTORICIl. USCS HYI)POHETRIC DATA UIiH AT LF.4C.T FIVE YEARS RECORD (COilTl I : : !ED) 

STATlOtl STATION NAHE 
IIUHPEI! 

15478000 TANANA RIVER AT BIG DELTA 
15478010 EOCK CCEEK HEAR PAXSON 
15478040 PHELLK CREEK NEAR PAXSON 
15478050 tICCCLLUH CREEK NEAR PAXSON 
15478500 LUBY CREEK lEAR DOtiNELLY 
15480000 PANHER CREEK AT RICHAROSON 
15484000 SALCHA RIVER NEAR SALCHAKET 
15485500 TANANA RIVER AT FCIRBANKS 
15490000 MONUMENT CREEK AT CHELA HOT SPRINGS 
15493000 CHENA RIVER LEAR TYO RIVERS 
15493500 CIiEtJA RIVER NEAR NORTH POLE 
15511000 LITTLE CHENA RIVER NEAR FAIRBANKS 
15511500 STEELE CREEK NEAR FAIRBANKS 
15512000 CHEtlA SLOUGH NEAR FAIRBANKS 
15514000 CHEtIA RIVER NEAR FAIRBAMKS 
15514500 HOOD RIVER HEAR FAIRBANKS 
15515500 TAHAtJA RIVER AT NFNAHA 
15515800 SEATTLE CREEK NEAR CANTUELL 
15515900 L ILY  CREEK NEAR CANTUELL 
15516000 NEKANA RIVER NEAR MINDY 
15516200 SLIME CREEK HEAR CANTWELL 
15518000 IIENANA RIVER NEAR IlEALY 
15518100 LITTLE PAHGUIHGUE CFEEK NEAR LIGHITE 
15518200 ROCK CREEK WEAR FERRY 
15518250 BIRCH CREEK NEAR REX 
15518350 TEKLANIKA RIVER NEAR L IGt l ITE 
15519000 BRIDGE CREEK HEAR LIVENGOOD 
15519200 BROOKS CREEK TRIBUTARY NEAR LIVENGOOD 
15520000 IDAHO CREEK NEAR MILLER HOUSE 
15530000 FAIT l l  CREEK NEAR CHENA HOT SPRINGS 
15534900 POKER CCEEK NECR CHATANLKA 
15535000 CARIBOU CREEK NEAR CHATANIKA 
15541600 GLODE CREEK NEAR L1VE)IGOOD 
15541650 GLOBE CREEK TRIBUTARY N E A R  LIVEHGOOO 
15541800 HASHINGTON CREEK NEAR FOX 
15564600 HELOZITHA RIVER NEAR RUBY 
15564600 Yuron R P V ~ R  A T  RUBY 
15564672 NUGGET CREEK NEAR WISEHAN 
15564675 N F  LOSUKUK RIVER NEAR WISEHAH 
15564877 WISEHAN CREEK AT WlSEIlAN 
15564884 PROSPECT CREEK NEAR PROSPECT CAHP 
15564885 J I M  RIVER NEAR BETTLtS 
15564887 PONAKZA CREEK TRIBUTARY NEAR PROSPECT 
15564900 KOYIIYUC RIVEP AT HUGHF'S 

AREA REC HEAN HAX FLOOD ESTIHATES ( 2  PARAMETLR 1.OGfJORMAL) 
L E I  AIIJULL OBS 2Y R 5Yii 1OYfi 2OYR 501R lOOYR 

FLOOD FLCOD 
( s q m i ) ( y r s )  ( c i s )  ( c f s f  ( c i s )  ( c f s )  ( c i s )  ( c i s )  ( c i s )  (cfs) 

13500.00 8 49450. 62800. 48922. 55618. 59800. 63298. 67485. 70422. 
5 0 . 3 0 1 7  825. 1800. 686.  1200. 1607. 2045. 2683. 3214. 
12.20 12 1070. 2320. 979. 1404. 1695. 1980. 2359. 2650. 
1 5 . 5 0 1 3  472. 1010. 9 2 .  626.  768. 910. 1102. 1252. 

5 . 3 2 1 7  170. 400. 123. 272. 410. 575. 843. 1067. 
2 0 . 2 0 1 4  267. 732.  157. 441. 757. 1180. 1948. 2718. 

2170.00 29 20838. 97000. 17350. 28562. 37061. 45946. 58534. 68761. 
3740.00 8 70838. 125000. 68415. 85446. 95971. 105623. 117666. 126496. 

26.70 9 506. 1700. 326. 782.  1236. 1803. 2758. 3659. 
941.00 12 7543. 16800. 6391.  10923. 14455. 18212. 23628. 28095. 

1430.00 8 6629. 12300. 5662.  9695. 12842. 16193. 21027. 25017. 
372.00 13 3026. 17000. 2051. 3895. 5444. 7177. 9799. 12053. 

10.70 6 88. 340. 33. 116. 222. 379. 691. 1030. 
20.00 5 362. 790.  279. 551.  786. 1053. 1465. 1824. 

1980.00 32 12499. 74400. 10045. 16768. 21917. 27336. 35062. 41374. 
855.00 10  4043. 5510. 3936. 4860. 5427. 5944. 6586. 7051. 

25600.00 20  86650. 086000. 83029. 105161. 118982. 131742. 147766. 159487. 
71600.00 15 808. 3100. 610. 1103. 1503. 1940. 2587. 3133. 

5.63 13 93. 191. 77. 137. 184. 235. 310. 373. 
710.00 26 6895. 11900. 6674.  8285. 9276. 10182. 11309. 12127. 

6.90 14 231. 685.  184. 323. 433. 551. 723. 866. 
1910.00 29 22017. 46800. 20855. 27594. 31941. 36039. 41289. 45198. 

3.49 10 76. 151. 49. 1 6  257. C00. 695.  986.  
8 . 1 7 1 1  316. 880. 186. 492. 817. 1243. 1992. 2726.  
4.10 14 110. 964. 71. 161. 246. 350. 520. 6 7 7 .  

490.00 10 8517. 33100. 6071. 11467. 15988. 21031. 28644. 35177. 
12.60 10 307. 1070. 197. 435. 657. 923. 1354. 1747. 
7.81 16 69. 168. 45. 132. 233. 372. 629. 8C3. 
5 .31  17 188. 813. 124. 259. 381. 523.  741. 947.  

6 1 . 1 0 1 0  1696. 4950. 1384. 2229. 2850. 3497. 4403. 5133.  
23.10 7 2 .  240. 99. 182. 250. 325. 436. 530. 

9.19 10 65. 117. 58.  87. 107. 128. 1 176. 
2 3 . 0 0 1 6  378. 1240. 270. 553. @03. 1092. 1544. 1945. 

9 . 0 1 1 0  162. 490. 125. 233. 322. 420. 567. 693.  
46 .70  10 878. 2500. 635. 1314. 1921. 2628.  3741. 4731. 

2693.00 12 20966. 28200. 19390. 28749. 35318. 41853. 50676. 57551. 
2 5 ~ 0 0 0 . 0 0  22 609636. 97QOOO. 585272. 753009. 858995. 957576.1082267.11740~5.  

9.47 5 131. 167. 126. 164. 188. 210. 238. 259.  
1200.00 10 11728. 19100. lOE00. 15638. 18975. 22256. 26642. 30076. 

49.20 9 $79.  686.  C U l .  644.  785. 92u. 11 11. 1255. 
110.00  6 3067. 6800. 2265.  4940. 7426. 10394. 15180. 19529. 
465.00 7 8581. 12800. 8241.  10763. 12374. 13884. 15806. 17220. 

CAHP 1 1 . 7 0 5  123. 220. 102. 191. 265. 7 .  471. 577.  
18700.00 19 132342. 266000. 122575. 171949. 205218. 237459. 279843. 312233. 



HISTORICAL USGS HYDGOIIETRIC DATA IJ ITH AT LEAST F l V E  YEARS RECORE (COIITINUED) 

MBU QE ALASKA BAll;E. (LPULIlULQ) 

STATION STATIOt l  NAME 
NUHRER 

1 5 6 2 1 0 0 0  SNAKE RIVER IJEAR #ONE 
1 5 6 2 5 0 0 0  ARCTIC CREEK NEAR NOtlE 
1 5 6 3 3 0 0 0  HASHINGTON CREEK NEAR NOME 
1 5 6 6 8 1 0 0  STAR CLEEK NEAR NOME 
1 5 6 6 6 2 0 0  CChTEE CREEK NEAR HOME 
1 5 7 1 2 0 0 0  K U Z I T R I N  RIVER NEAR NOHE 
1 5 7 4 4 0 0 0  KOBUK RIVER AT AMBLER 
1 5 7 4 6 0 0 0  J10ATAK RIVER AT NOATAK 
1 5 7 4 8 0 0 0  OGOTORUK CREEK WEAR POI I IT  HOPE 
1 5 7 9 8 7 0 0  tlUNAVAK CREEK HEAR BARROW 
1 5 6 9 6 0 0 0  KUPARUK RIVER NEAR DEADHORSE 
1 5 8 9 6 7 0 0  PUTULIGAYUK RIVER NEAR DEADHORSE 
1 5 9 0 5 0 0 0  GALBRAITH LAKE TRIBUTARY NEAR GALRRAITH 
1 5 9 1 0 0 0 0  SAGAVANIRKTOK RIVER NEAR SAGUOH 
1 5 9 1 0 2 0 0  HAPPY CREEK AT HAPPY VALLEY CAMP 

AREA REC tIEAN NAX FLOOD ESTIMATES ( 2  PAPAHETER LOGHORHALI 
LEN Af1HUhL OBS Z Y  R 5YR IOYR ?OYR 5 0 Y R  lOOYR 

FLOOD FLOOD 
( s q n i ) ( y r s )  (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

4 2 9 5 .  4 6 7 6 .  
3 3 6 .  5 4 0 .  
0 4 7 .  6 3 6 .  
253. 376. 

2 9 7 3 .  4 0 9 2 .  
4 7 2 6 8 .  5 9 3 2 1 .  

119543 .  141661 .  
2 5 8 8 7 1 .  2 8 7 6 6 8 .  

2 1 3 1 .  2 6 4 8 .  
IOU. 141 .  

1 3 3 4 0 2 .  1 7 1 0 5 5 .  


