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Snowmelt Process in Picea crassi folia Forest Land at Different

Elevations in Qilian Mountains
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Abstract: Snowmelt is an important hydrological process in northern China, which has very close relation-
ship with forest vegetation. Snows occurred in Qinghai spruce forest under different elevations in the
Dayekou basin of the Qilian Mountains were taken as research object,the typical sampling sites were cho-
sen as the observation points during the snowmelt period. Indices such as snowfall,snow thickness,air tem-
perature, soil temperature, and canopy density were measured in these sites. The relationship between
snowmelt and temperature, altitude and canopy density was systematically studied. The results indicated
that 1) snowmelt occurred during October to April of next year. The rate of snowmelt decreased and then
increased with forest interior temperature and soil temperature, showing a “V-type” curve. The minimum
rate occurred in January (0.51 mm ¢« d '), 2) Snow density,snowfall,snow cover thickness and snow water
equivalent were all progressively increased with the increase of elevation. Very significant differences were
found between the thickness of the snow cover and the factors such as snow water equivalent and canopy

density (P<C0. 01). Differences between the thickness and snowfall were significant (P<C0. 05). 3) The
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rank of snow cover thickness at the same elevation but different slope positions was down-slope > up-slope

> mid-slope. The rank of snowmelt rate at the same elevation but different slope positions was down-slope

> mid-slope > up-slope. 4) The snowmelt rate in inferior forest and edge 2 700 m above the sea level de-

creased first and then increased,and the minimum rate occurred in January; 1.35 mm « d”' for forest edge

and 1.22 mm ¢ d~! for the inferior forest. The maximum rates were found in April; 12. 03 mm « d! for the

forest edge and 9. 01 mm « d~' for the inferior forest.
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Table 1 Basic information sampling sites of Picea crassifolia
RURINSY ZIE 4 4R/ m 2 A YepE/ () IS b i
2 500 m 100°17'29. 2"E 38°34'49. 4"N 2 510 T 30 0.55
2 600 m 100°17'23. 6"E 38°34'03. 2"N 2 610 3 32 0.65
2 700 m 100°17'5.1"E 38°32'13. 6"N 2 750 T 20 0.70
2 800 m 100°17"37"E 38°33'05"N 2 837 Tk 16 0.81
2 900 m 100°18'0. 4"E 38°32'36. 2"N 2931 Tk 18 0.75
3100 m 100°18'12. 8"E 38°32'32. 6"N 3100 Tk 18 0. 60
3300 m 100°18'15. 4"E 38°32'8. 7'N 3283 3 28 0.42

3 HEREAM

3.1 AEHMEXBETEENTHNE

AR LR B 1 e 5—9 H Ay A E L 10
HEIRAER) 4 A 80 BV I8 B M mlE
BRATEDS B I mil 2 AR K BH Y
S o B v b TR (5 TD B9 3 BE L DTG N PR 43 22 TR A
TCHLNGE Sk s B, W 1 iR, AN FE R
T R O AR e N R A L 10 H BIBAE 1 19
V25 A2 PR P 3 B R I R A R AR (EA 1 A )
A A REZE T ROV AR K 5
() 3 A P 2 AT R A A 3 s IR B Y 2 Al e 5
5T o R ) AR A A [ L 4 RPN IR BE RN 1
T 5 2 T AN, FRLES T R0 5 R R I B R T
Fh o B T A ) O, [ B X R R R
MR PR L R - M R R AT R Il U 43 L 45 B
TR

y=3.33040.096x, +0. 132,
(R*=0.725,P<<0.01) (3)

Ay ZoREHRA R R, o RoRRNEE, 2, &
7N R DGR AR R AR AT LLE o Mo, S
Sy MEEER . P,=0.379,P,,=0. 486,

T 2 R AR R (18 T il AR AR R i e T
JIT Ak B85 U R ) R AR T s ARG I R PROR
15 s SO 2= AZ R b AL B3 L B BT RE AR P /NS

6 LA L KU AN T LA R A T 2 0L A
T B2 L S R e VR SR X bR P B i A O R
AHEER L,

) il T/ (mm » d )

50 0 ———MuEEIC —tREREC 70
0.0 b TN ) 572
O 5.0t b 14 =
= . g
pid N 7 3 ?
EE -10.0 \\\ / é,—
7 1 2 w
15.0 | 1 %

0

A
B 1 AR AR B 4 0 R R L R
ez Rl e

Fig. 1 Monthly variations of snowmelt rate,forest temperature

and soil temperature in Qilian Mountains
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Fig. 2 The variation of temperature and snowfall with

altitude in Qilian Mountains
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Table 2 The variation of canopy density,snow equivalent and

ablation rate at different altitudes
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2 500 2.38 4,08 0.24 0.55 2.45 0. 66
2 600 2.49 3.67 0.15 0. 65 2.35 0.57
2 700 2.90 4.09 0.24 0.7 2.02 0.77
2 800 3.13 3.6 0.21 0. 81 1.88 1.04
2 900 4.01 10. 2 0.25 0.75 1.65 3.06
3 100 4. 81 16.76 0.26 0.6 1. 54 3. 84
3 300 5.13 19.01 0.27 0.4 1.4 4.4
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Table 3 The correlation between snowmelt rate and snow

water equivalent,and canopy density altitude
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Fig.3 The variation of snow thickness and snowmelt rate
with slope position in Qilian Mountains
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Table 4 Snowmelt rate and the thickness of snow cover in

different slope positions
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2 900 m 2 P Bk 5 = 42 0.4 6.8 8.6
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Fig.4 Variation of snowmelt rate in forest edge and

forest inferior in Qilian Mountains
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