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obtained by the U.S. Forest Service (J. H. Patric, written commun.,
1966).

The estimate of evapotranspiration in the table above compares
more favorably with other water-balance inventories in the basin.
From Dingman’s study (1966a) of a small basin near Fairbanks,
about 76 percent of summer precipitation was removed by evapo-
transpiration from that basin. Ellsworth and Davenport (1915, p. 64)
inferred that less than 40 percent of the annual precipitation was lost,
principally by evapotranspiration, in the Yukon Basin above Eagle.
The Corps of Engineers (1951, p. 19) estimated that about 20 percent
of the annual precipitation in the Yukon-Tanana Upland was lost,
principally by evapotranspiration, within the upland.

Year-to-year gains or losses in the lake, ground water, and perma-
frost or glacial-ice parts of the hydrologic cycle are included in the
values of the water-balance table; the proportions of their individual
contributions are poorly defined. Data from Gulkana Glacier show a
general storage loss since 1875 (Péwé, 1965, p. 5). The earliest known
photographs of Gulkana Glacier were taken by Moffit of the U.S.
Geological Survey in 1910; Moffit’s photographing station was re-

streamflow is flashy and variable depending on the nature of summer
rains. In contrast, the Nenana River, a glacial stream, has a rapid
rise in the spring with the high flows maintained through the summer
months by glacial melt. The main-stem Tanana near Tanacross has
a well-sustained winter flow and a high, somewhat variable, summer
flow.

The magnitude and frequency of floods in the Tanana basin are
not well known because streamflow records are short and the density
of gaging stations is low. Also, local floods can occur in remote areas
without economic loss and may pass unnoticed.

Maximum floods for gaging stations to water-year 1965 were pre-
sented in the summary of surface-water records.! Berwick, Childers,
and Kuentzel (1964) have prepared curves (see graph below) for the
probability of floods on streams in the Tanana basin with drainage
areas larger than 500-square miles.

100,000

DISCHARGE, IN THOUSANDS
OF CUBIC FEET PER SECOND
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Hayes 1:250,000, 1955 wa . (14-year average). For comparison, 15 years of concurrent precipita-
= = S tion records at the University Experiment Station show that annual
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20+ 2 : period. The rather small variability of the glacial streams is caused The graph above presents the relationship between the peak dis-
=) T w / by the regulatory effect of ice storage. charge for 10-and 50-year floods and the drainage area of the basin.
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cﬂ:i sl - e e 0 ~— e — /l bi R TTHI T streams coincides with the peak melting of glaciers in June and July charges much higher than those referred to in the summary of
oo "N D YT EOM AR ) T ATS as illustrated by the graph for the Tanana River at Big Delta (runoff surface-water gaging-station record.
map). Large base flows occur in drainage basins with extensive In the Tanana basin, floods commonly oceur in the spring from
Nenana River near Windy ground-water storage, thus the minimum monthly flow of the Tanana snowmelt or in late summer from rain. The most severe flooding
Vi —r=T=T i Telal iyl River at Big Delta has been about 30 percent of the average flow should be expected from rain concurrent with rapid snowmelt.
O'N'"DVIYETMUA M SRS (runoff map). In contrast the base flows are extremely small on those Floods are aggravated during the early spring when the channel is
, streams with limited ground-water storage, such as the Salcha River constricted with ice.
Nenana River near Healy whose record indicates the minimum monthly flow of about 5 per- Available data do not adequately describe minimum flow charac-
cent of the average flow (runoff map). teristics of the Tanana basin. The problem is similar to flood-
29 A common way of expressing the variability of streamﬁow is by frequency analysis in that streamflow records are limited in time
EXPLANATION zZ3 use of flow-duration curves shown below. The flow-duration curve and space. A further complication is that winter streamflow records
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RUNOFF Data from published and unpublished records of the U.S. Geological Survey AT GAGING STATIONS DURING PERIOD i 390 Discharge measurement L
i ! Average flow Maximum st:ge and discharge Minimum monthly average discharge J OF RECORD = May 26
Runoff is defined as that part of precipitation that leaves an area fit for apportioning the measured stl-'eamﬂow througl_lout the b_asm. Drainage . £ e e Dy DL Tane Tiiser woor Tana- S ', Bl M——-—"’\
as streamflow. It includes melt water from glaciers so the time lag Thus, the map is useful in comparison of runoff with climatic or Map ros ) Discharge Discharge cross, 3. Nenana River near Healy, 4. Salcha River near = i September 39 1
between precipitation and runoff may be hundreds or thousands of geologic characteristics of the area and in grossly d.elmea:tmg the s Stream square Period of record - Runoff Out Gage o o Salchaket, 5. Chena River at Fairbanks, 6. Chisana River o
years. In the Tanana basin, measured average annual runoff ranges geographic distribution of water in the basin. The map is not intended il Cfs | in ate height . S por Date ” S per at Northway Junction, 7. Nenana River near Windy s 1001 7
from 10 to 26 inches. Runoff from basins in the Alaska Range, not to provide a means for estimating the flow of any specific stream. inches in feet SQU_?re square < Novempe, 34
tributary to the Tanana River, is as much as 51 inches. The greatest contribution of runoff to the Tanana River is from mile mile =
The runoff map portrays average annual runoff by altitude zones the Alaska Range from areas above 5,000 feet. This is & rather groes 4700.0 | Chisana River at Northway Junction | 3,280 | July 1949 to Sept. 1965 | 2,336 | 9.6 | June28,1964 | 1318 | 12000 | 3.66 |Jan.and Mar.1956 | 590 | 0180 a 208 :
and the average streamflow. Average runoff is expressed on the map mmphﬁcatl?n ofa complex. process bgcause some pl_'ec1p1tatlon_a ove DRAINAGE AREA IN SQUARE MILES, ABOVE MEASURING SITE
in terms of inches per year. When expressed in inches, runoff ::fli)re- 15.000 f*l%:t 1(81 trgnfsporp:d I;Itst:;dsggfirit;t:ugﬁ ﬁw‘é‘gng‘& %::ge:e;’g 4760.0 | Tanana River near Tanacross 8,550 | June 1953 to Sept. 1965 | 7,938 | 12.6 | June 19, 1962 11.65 | 39,100 457 1,400 | 0.164 ;
nts average depth at place of origin. The longest streamilow ower altitudes before it me  bec - Ru f
igcords spal;g 17 ygars and form the base period used in this report. above 5,000 feet having perennial ice and snow is estimated to i P Sk 13500 | SePt 194810 Sept. 1952| 1y ger | 1o | juy 29, 1049 257 | 62800 4,65 2054 | 0300 SURFACE-WATER LOSSES ALONG JARVIS CREEK, 1955
Where possible, shorter records were adjusted to the longer time average 84 inches; runoff from subareas hav_lng minor amounts of s . Oct. 1953 to Sept. 1957 ; ki I ; ! j j i
period. On ungaged basins average streamflow has been estimated. perennial ice and snow may be as low as 24 inches. 1 5
The runoff map was constructed by a trial-and-error process of In the 3,000 to 5,000-foot altitude (generally between treeline an 48400 | Salcha River near Salchaket 2170 | Oct. 1948 to Sept. 1965 | 1,766 | 11.0 June 23, 1956 16.13 | 36,500 | 16.8 60 | 0.028
apportioning measured streamflow and the estimated ground-water snowline) average runoff approaches 100 percent of precipitation or ) May 20r3,1960 | 196 |——— | ——
underflow throughout the basin, assuming that precipitation tends 12 to 24 inches. From 3,0Q0 feet to valley bott9m runoff is ap;lzrom-
to increase and evapotranspiration tends to decrease with altitude. mately 60 percent of precipitation or S.to 12 inches.The works by ssebi | Coiina River ot Foitinshs 1,980 | Oct. 1948 to Sept. 1965 | 1,503 | 103 May 21, 1948 14.17 | 24,200 12.2 120 | 0.061
Other environmental factors such as geology, permafrost, vegetation, Ellrstworthﬁ.and1 Da\{en&ort (1915e)s and Dingman (1966a, 1966b) sup- ey | K | ——— ] ——
and lake or ice storage were introduced as variables related to eleva- port runoff values in these ranges.
tion distribution. Thgus, area-altitude distribution provides an index In the poorly drained low-relief areas of the valley bottonis, 5160.0 | Nenana River near Windy 710 June 1950 tossel;t-ll‘;iﬁ 1239 | 237 #':6015353221954 18123(4] _I_IEOEJ_ lﬁi 1m0 | 0155
to quantify altitude zones of assumed homogeneous runoﬁ'hcharac- 3\;ergg_e z;lnnu;.,lI runoff ﬁ;-?::oglzvecfltxl grsglgl::ﬁ);)mﬁlllgﬁg rtfno ﬁe Oct. 1958 to Sept. y .
isti es was assumed to be satisfactory when esti- o 8 inches. Maximum ; ;
It:;s:(lic:ﬁf y::;s?;fr:; :-:inoﬁ values were comparable at gaéng stations. results from rain. L(_)wegt ru.noﬁ.is from .the areas of lakes andswamps 5180.0 | Nenana River near Healy 1,910 | Oct. 1950 to Sept. 1965 | 3,682 | 26.2 | June 15, 1962 1251 | 39,000 204 339 | 0.177
Altitude zones of assumed constant local runoff were drawn with the where evapotransplratlon 18 hlgh’ It is rea_xsonable to m‘:ln,le t,hat 4720.0 | Tanana River near Tok Junction 6,800 May 1950 to Sept_ 1953 Rl R Rpeer oy - ol R = A e e 4 |
aid of altitude contours. The runoff values are real only in the sense water losses from lakes and swamps are hlg?ler than. precipitation,
that they satisfy an inferred hydrologic model and provide the best and they are losing part of the inflow from higher altitudes. 4740.0 | Tok River near Tok Junction 930 | Oct. 1951 to Sept. 1954 | —— | — — - = A — — | ——=
June 16, 1962 14.51 | 117,000 42 [
5155.0 | Tanana River at Nenana 27,500 | May 1962 to Sept. 1965 | — — | —— | May 1948 159 |Exceeded| —— —_ | ——=
135,000
5183.0 | Nenana River near Rex 2,450 | Oct. 1964 to Sept. 1965 | —— | —— e e iy e —_ -
51835 | Teklanika River near Lignite 489 | Oct. 1964 to Sept. 1965 | —— | — — _—— e e _ ———
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