

























































































Table II. Internal accumulation based on late spring firn surface temperature
(method from Trabant and Mayo, 1985).

Glacier Date Elevation Firn Temperature Internal Accumulation
(m) (°c) (meters water equivalent)

May 1981 1950 =3 0.12*
West Fork 5/23/82 1950 -8 0.30

5/8/83 1980 -4 0.16
Susitna 5/26/81 2010 -3 0.12
Main 5/17/82 2010 -7.5 0.28
Tributary 5/5/83 2010 -5.2 0.20
Turkey 5/23/81 2290 -6 0.23
Tributary 5/15/82 2200 -8 0.30
of Susitna 5/6/83 2040 -5.6 0.21
Northwest
Tributary May 1981 2350 -6 0.23*
of Susitna

5/28/81 1950 -1 0.04
East Fork 5/20/82 2050 -6 0.23

4/28/83 2060 -3.0 0.12

5/29/81 1950 -3 0.12
Maclaren May 1982 2010 -6 0.23*

5/1/83 2030 -2.0 0.08

*These firn temperatures were not measured. They had to be estimated from
other temperatures at similar altitudes and snow depths.
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TABLE III. Percent debris cover in each elevation band on each glacier in the upper Susitna River
Area for each elevation band is shown graphically in Figures 5a-f,

basin.

Susitna Susitna Susitna
Elevation Interval West Fork Main Branch Turkey Tributary

Northwest Tributary East Fork Maclaren

763-915 m

915-1067

1067-1220

1220-1372

1372-1525

1525-1677

1677-1830

100%

91

63

42

22

100% - -
92 - -
48 - -
21 - 20%

3 27% 14
0 23 6
0 0 5
e, { ?
e sl
w
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71%

19

10

10

37%

18

23
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Table 1IV.

Average Winter Season Balance (meters water equivalent)*

Glacier 1981 1982 1983

West Fork +0.86 +0.78 +0.93
Susitna +0.73 +0.65 +0.78
East Fork - +0.77 +0.78
Maclaren +0.83 +1.14 +1.07
Average +0.80 +0.81 +0.89

*1 October-l4 May

1981-1983 Average: +0.83 m/yr

Averigg Summer Season Balance (meters water equivalent)*

Glacier 1981 1982 1983

West Fork -0.87 -1.02 -0.81
Susitna -1.03 -0.87 -0.38
East * rk - -0,97 -0.69
Maclaren -0.52 -1.00 -0.70
Average -0.85 -0.96 -0.63

*15 May-30 September

1981-1983 Average: =-0.81 m/yr

Average Annual Balance (meters water equivalent)*

Glacier 1981 1982 1983

West Fork -0.01 -0.24 +0.12
Susitna -0.30 -0.,22 +0.40
East Fork - -0.20 +0.09
Maclaren +0.31 +0.14 +0.37
Average -0.05 -0.15 +0.26

*1 October-30 September

1981-1982 average: +0.02 m/yr
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Table V. Annual water yield from snow melt, firn and ice melt, and rain from
the Susitna basin glaciers during 1981, 1982 and 1983.

Glacier Firn Total Glacier Total
Snow and Ice Glacier Rain Glacier
. Melt Melt Melt Runof f Runof £
Year Stream Gauge n/yr m/yr m/yT m/yT m/yr
1981 Maclaren River at 0.54 0.42 0.97 0.33 1.3
Denali Highway
1981 Susitna River at 0.43 0.93 ) 3 - 0.33 1.7
Denali Highway
1981 Susitna River at 0.45 0.83 1.3 0.33 1.6
Gold Creek
1982 Maclaren River at 0.64 0.51 1.1 0.25 1.4
Denali Highway
1982 Susitna River at 0.45 0.95 1.4 0.25 s %5
Denali Highway
1982 Susitna River at 0.49 0.86 1.3 0.25 1.6
Gold Creek
1983 Maclaren River at 0.70 0.36 1.1 0.17 1.2
Denali Highway
1983 Susitna River at 0.49 0.77 1.3 0.17 1.4
Denali Highway
1983 Susitna River at 0.53 0.69 1.2 0.17 1.4
Gold Creek
Average Maclaren River at 0.63 0.43 1.1 0.25 1.3
Denali Highway
Average Susitna River at 0.46 0.88 1.3 0.25 1.6
Denali Highway
Average Susitna River at 0.49 0.79 1.3 0.25 1.5

Gold Creek
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Table VI. This table gives a detailed breakdown of how the runoff from glaciers compares to total runoff, The
first four columns refer to total runoff and area above the given stream gauge. The middle three
columns refer to glacier melt runoff., The last three columns refer to both glacier melt runoff and
glacier rain runoff. The years in parenthes below each stream gauge refer to the time period over
which averages were taken. Runoff from the two dam sites, (5) and (6), do not strictly compare because
streamflow data are for a different time period than glacier data.

Basin Area Average

above Stream Annual Speclific Glacler Glaclier Snow, Firm Glacier Melt and
Gugge low Runoff Aren and Ice Melt Runoff Glacier Rain Runoff
km m”/s m/yr km? /% m/yr m’/s X% m/yr m3/s %
Stream Guage
(1) Maclaren River at
Denali Highway
(1981-1983) 730 28.3 1.22 160% /22 1.07 5,44 19 1.32 6.7 24
(2) Susitna River at .
Denali Highway
(1981-1983) 2460 83.6 1.07 628/25 1.34 26.8 32 1.59 31.7 38

(3) Total flow from
above Denali Highway
[sum of (1) and (2)]
(1981-1983) 3190 112 1.10 790%/25 1.29 32.2 29 1.54 38.4 34

(4) Susitna River at
Gold Creek**
(1981-1983) 15,950 299 0.59 790*% /4.9 0.06 32.2 11 0.08 38.4 13

(5) Watana Dam Site**
(1949-1981 synthesized -
flow)*** ~11,100 224 - 790* /7.1 - 32.2 14 - 38.4 17

(6) Devil Canyon Dam Site**
(1949-1981 synthesized -
flow **x ~13,800 258 - 790* /5,9 - 32,2 12 - 38.4 15

*Area Is not known accurately because Eureka Glacler straddles the drainage divide.
**Numbers do not include glaciers in the Talkeetna Mountains.
***From Acres American, 1982



Table V1Ia,

*April 14-30

Table VIIb,

Rainfall collected by an R & M rain gauge during 1981, 1982 and
1983 at 1430 m elevation next to Susitrna Glacier. Data are

listed in mm.

1981 1982 1983
April N/A 16.6* 13.0
May N/A 26.0 2.6%%%
June N/A 103.8 18, 8%*%*
July N/A 194.£ 50.8
August 300.2 78.6 242.0
September 66.7 0.4%* 108.0
October N/A N/A 3.4
TOTAL 366.9 mm 419.6 mm 438.6 mm

**September l-2 ***May 1-10 ****Juyne 14-30

Summer precipitation on the Susitna Glaciers during 1981, 1982
and 1983. In general, summer precipitation abov- 3500 m

elevation falls as snow (Mayo, pers. comm,)

of the glacier area lies below 1600 m. ation

quantities must be multiplied by ”
rainfall runoff from glaciers

lsst 19
April N/S N/S
May Li= 26
June 183* 104
July 330%* 194
August 300 79
September 67 279*
October N/S N/S
TOTAL 891 mm 682 mm

*Precipitation ;pproximated by linear regression

(r2 = 0.86).

te

20
PRV
3g*
51
242
108

N/S
455 mm

with Talkeetna Airport data

nce only 37%



Table VIII. Approximate equilibrium line elevations

1981 1982 1983

West Fork 1650 1675 1650
Susitna 1775 1850 1700
Main Tributary

Turkey 1950 1825 C-
Tributary

Northwest 1925 - -
Tributary

East Fork - 1825 1775
Maclaren 1625 1675 1625
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Figure 3. Snowpack density variations with depth and elevation.
Note that the top two figures depict accumulation area snowpacks,
and the bottom figure depicts an ablation area snowpack.
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GLACIER WATER AND TOTAL WATER AT STREAM GAUGES
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Figure 7. Runoff from glaciers compared to total runoff at stream gauges on
the Susitna and Maclaren Rivers.
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water equivalent.
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