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Extraction of Snowmelt Factors
using NOAA Satellite Images and Meteorological Data
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Abstract

Establishment of snowmelt factors is necessary to simulate stream flow using snowmelt models
during snowmelt periods.The few observed data related snowmelt was the major cause of difficulty in
extracting snowmelt factors such as snow cover area, snow depth and depletion curve. The objective
of this study was to extract snowmelt factors using RS, GIS technique and meteorological data. Snow
cover maps were derived from NOAA/AVHRR images for the winter seasons from 1997 to 2003.
Distributed snow depth was mapped by overlapping between snow cover maps and interpolated
snowfall maps from 69 meteorological observation station. Depletion curves of snowmelt area were
described from the linear regression equations of each year between the average temperature and
snow cover area in Soyanggang-dam and chungju-dam watershed.
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Fig. 2. NOAA/AVHRR satellite image

Table 1. Application fields of each band in NOAAJAVHRR

Channel Spe?tral Channel Characteristics
resolution (um
Detection of cloud and snow and freezing of lake or sea
1 058 ~ 0.68 . .
and pollution, and tropical storm
9 072 ~ 1.10 Used in division of sea surface and land.
' ) Detection of sea ice or snow area with channel 1
Used in detection of hot area like flash and forest fire
3 355 ~ 39 and active volcano, smoke. Excellence in detection of
cloud and surface temperature, especially.
Detection of sea water temperature and cloud
4 10.30 ~ 11.30 temperature in day and noght, and stream of sea water,
front, cirrus in middle latitude.
Similar to character of channel 4. Determination of vapor
5 11.50 ~ 1250 .
decrease effect and sea water temperature in equator.
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Fig. 4. Process of extracting Snow Cover Area
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Table 3. Snow Cover Area and

Soyanggangdam Chungjudam Soyanggangdam Chungjudam

SCA ASD SCA ASD SCA ASD SCA ASD

(km? (cm) (km®) (cm) (km®) (cm) (km®) (cm)
97-12-10 239.2 1.01 150.4 277 01-12-18 0.0 0.00 0.0 0.00
97-12-13 107.7 2.93 1444 3.72 01-12-27 113.6 5.76 1084.7 9.66
97-12-15 145.6 0.69 121.9 273 01-12-30 255.8 443 1707.7 8.49
98-01-04 2.3 0.00 7.1 5.83 02-01-01 | 593.3 9.98 14957 10.11
93-01-18 | 9924 20.66 2875.3 4477 02-01-03 | 465.4 6.58 1100.1 8.74
93-01-23 934.3 25.22 2425.3 5371 02-01-05 | 5554 6.56 1139.2 10.69
98-01-24 | 1174.7 20.47 2842.2 41.53 02-01-06 350.5 5.33 768.5 9.69
98-01-25 | 11854 22.13 2098.5 58.25 02-01-23 590.9 3.60 1058.3 851
98-01-29 7176 19.28 1660.3 51.89 02-01-24 3825 2.89 601.6 9.20
98-01-31 734.2 20.57 1319.2 57.28 02-01-25 4405 245 445.2 10.78
98-02-01 549.5 19.91 1080.0 55.16 02-02-02 542.3 3.72 924.9 8.82
98-02-02 4227 16.96 979.3 54.46 02-02-03 361.2 1.98 603.9 6.05
98-02-05 | 4026 13.03 889.3 53.56 02-02-05 | 3635 1.33 748.4 3.86
98-02-17 264.0 7.38 460.6 35.77 02-02-13 2925 1.41 7034 0.87
98-02-22 299.6 5.82 729.5 20.68 02-03-07 | 1504 1.78 270.0 3.19
98-02-25 24.8 3.52 255.8 17.36 02-03-11 0.0 0.00 0.0 0.00
00-01-20 | 1011.3 292 1720.7 3.54 02-12-13 266.4 1257 283.0 29.59
00-01-27 | 1209.1 9.66 1764.5 10.43 02-12-27 | 1036.2 1291 7745 20.87
00-01-28 1127.4 591 1203.2 6.30 03-01-07 | 12458 9.33 1088.3 16.32
00-01-31 1256.5 4.90 1708.8 6.10 03-01-15 922.5 13.83 609.8 36.43
00-02-09 734.2 1.31 1085.9 3.38 03-01-24 | 11700 13.65 1605.8 20.09
00-02-16 750.8 0.63 8289 1.42 03-02-02 | 13465 9.94 1704.1 22.28
00-02-21 3315 0.50 352.9 0.41 03-02-20 894.1 12.26 1466.1 26.28
00-02-24 197.7 0.14 200.1 0.00 03-03-19 344.6 19.93 762.6 38.11
01-01-28 | 4429 7.95 13074 19.64 Max. SCA & ASD
01-02-07 268.8 533 2865.9 15.03 97-98 11854 25.46 3659.3 58.25
01-02-09 508.0 15.59 2636.1 13.89 99-00 1256.4 9.66 1764.5 10.43
01-02-16 752.0 14.43 2672.8 16.17 00-01 752.0 16.88 2865.9 38.49
01-02-24 451.2 8.49 922.5 18.561 01-02 593.3 9.97 1707.7 10.78
01-03-04 291.3 16.88 521.0 29.27 02-03 1346.5 19.93 1704.1 38.11
01-03-10 350.5 13.97 562.5 38.49 total 1346.5 25.46 3659.3 58.25

Note) SCA : snow cover area, ASD : average snow depth
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Table 4. Linear regression

SCA (knf)

Area SET Linear regression R’
97-98 y = -90.751x + 2446 0.85
Sovanggang 99-00 y = -188.3x — 410.83 0.85
" dam 00-01 y = -78686x + 21531 0.87
01-02 y = —29467x + 261.76 0.41
02-03 y = -10452x + 791.65 0.97
97-98 y = -173.48x + 805.67 0.72
Chungiu 99-00 y = —-281.78x - 719.21 0.85
dam 00-01 y = -2153x + 1062.1 0.26
01-02 y = —68.437x + 652.45 0.35
02-03 y = -126.38x + 11429 0.96

2000 3500
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—=—99-00

—4 -2 0 2.

Temperature (C)
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Fig. 7. Linear regression (Sovanggangdam)

Fig. 8. Linear regression (Chungjudam)
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Depletion Curve
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