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ABSTRACT

Snow affects positively to water resources by adding itself when melted. On the other hand, it has negative effects to
agriculture and forestry, and causes disasters such as the avalanche. Whatsoever, it is an important factor of the
ecosystem and climate. Especially, when it comes to the alpine vegetation in Japan, which is a smaller but important
percentage of natural vegetation, snow is deeply related to the ecosystem of the same. Therefore, it becomes necessary to
monitor the snow condition accurately.

The remote sensing technique is an effective tool in order to estimate the snow cover at synoptic scale. In this paper,
a method for estimating the snow cover in Japan is proposed using 10 days NDVI composite images and AMeDAS data
set. It is found that the proposed method could effectively estimate snow cover in Japan. The estimation by the proposed
method is based on the consideration of existing land cover types. Furthermore, map of areas where snow has completely
melted is also developed from the proposed method.
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Fig. 1 Locations of the AMeDAS data used for analysis
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Fig. 2 Relationship between NDVI and snow depth
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Fig. 3 Time series of NDVI and snow depth in 1998
(a) Snow depth of more than 50 cm,
(b) Snow depth of 25 to 50 cm,
(c) Snow depth of 5 to 10 cm,
(d) Snow depth of 0to 5 cm,
(e) No sow.
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Fig. 4 Discrimination ratio of snow or no snow and snow
cover period

Table 1 Discrimination ratio of snow or no snow and snow cover period

Snow condition estimated from
NDVI Snow No snow
Snow condition cbserved by AMeDAS
Snow a:  True b: Fault
No snow ¢ Fault d: True

Discrimination ratio of snow or no snow (D1): (a +d )/(a +b+c+ d) x 100

Discrimination ratio of snow cover period (D2): a /(a + b ) X 100
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(b) Middle of January (¢) End of January

(h) End of March (i) Beginning of April

[ : Snow cover

No snow cover

() Middle of April (k) BEnd of April

Fig. 5 Snow cover maps made by threshold value of NDVI
The used threshold value is 160.
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Fig. 6 Classification map in Japan (10 categories)
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Fig. 8 Map of areas where snow has completely melted
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ENBT—ADELTL B, £/, Table2 & Table 3 1243
AL TS, NDVIOBHMEE 13512 L72%a. HEH
BIEIL81.0% &2 5A, BEHMHEOHFIERTIZ, 53.2%
ERDBVERTE o7, BEOZEF#EE LT, K
Bgecoh 7 ) 1ICBITA NDVI ORMEIL 140 25 # 4 T
HHEHMT LTz,

B 5T 2128V T, NDVIORIMEDS 165 DFFICFEE H
HHEH 4T %L ¥ — 2 &R L., FEEHHDHFIEIZ,
NDVI OBEAT 160 ~ 165 L N /hShb bbb kol
L7ehio T, 17 T 2 Dfc# % B 165 12HR%E L7z

A7 T 3BT AEENRIRIE, £ NDVIOHELE
F\V S, Table 3 & ) FEEHIR O 5213 & NDVI DR
EHIR L, BFIC 165 X ) BIED/NE < % B LB D S
S BZEDNGhE, LizhioT, #7313 OF#E %M
fEIZ 165 TH B L PE LT,

BT I 4B BTEEHPERL, NDVI O BIET 145
DEEXII0%E Y~ ZRTD, HEMHOH =
NDVI DREAT 150 ~ 155 £ D /WS bbb B b,
BT 4DRBIE, BT I 1 EFRRICESTHTE A A &
T5I)TTHAO, EHONDVHEIMR N ETHERL T
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Table 2 Discrimination ratio of snow or no snow (10 categories)

NDVI | Categoryl | Category2 | Category3 | Category4 | Categoryb | Category6 | Category7 | Category8 | Category9 | Category10
140 79.3% 66.3% 86.5% 90.5% 70.3% 56.5% 93.6% 93.7% 95.2% 99.2%
145 75.5% 71.1% 85.7% 91.0% 76.5% 64.8% 92.8% 93.1% 95.2% 98.9%
150 65.5% 78.8% 85.3% 90.2% 82.9% 72.0% 92.2% 92.1% 95.1% 98.6%
155 52.1% 82.6% 83.3% 87.4% 82.7% 79.2% 91.4% 91.0% 94.8% 98.6%
160 37.7% 83.3% 83.7% 79.3% 82.3% 81.6% 90.9% 89.5% 94.7% 98.1%
165 32.0% 84.7% 84.1% 65.3% 77.7% 81.9% 89.0% 88.6% 94.7% 97.9%
170 27.9% 79.8% 78.9% 50.3% 72.8% 81.6% 84.0% 87.7% 94.0% 97.4%

Table 3 Discrimination ratio of snow cover period (10 categories)

NDVI | Categoryl | Category2 | Category3 | Category4 | Category5 | Category6 | Category7 | Category8 | Category9 | Category10
140 70.6% 50.0% 10.7% 53.8% 59.8% 25.9% 2.5% — - I
145 77.9% 61.4% 17.8% 63.1% 72.7% 41.0% 5.1% b i —
150 79.8% 73.9% 25.0% 72.1% 84.3% 55.1% 7.6% e i —
155 79.8% 82.0% 25.0% 79.1% 88.7% 69.9% 11.5% e — —_
160 79.8% 89.1% 35.7% 83.0% 93.4% 79.2% 21.7% — — e
165 81.6% 93.4% 50.0% 85.5% 95.9% 85.8% 28.2% —_ —_ —_—
170 83.4% 94.5% 53.5% 90.0% 97.1% 91.1% 35.8% e — —
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Table 4 Deviance of complete snow melt period using each threshold value of NDVI (10 categories)

Threshold value of NDVI | Deviance of complete snow melt | Deviance of complete snow melt
period using each threshold | period using NDVI (=160) (days)
value of NDVI (days)

Categoryl 140 11.4 47.1
Category2 165 8.5 8.5
Category3 165 0.0 16.6
Category4 155 9.0 17.0
Category5 160 4.2 4.2
Category6 160 7.5 7.5
Category7 170 8.0 10.0
Category8~10 B — —

170 (20)
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(2) Beginning of January () End of January

(g) Middle of March (h) End of March () Beginning of April

7] : Snow cover

No snow cover

() Middle of April (k) End of April

Fig. 7 Snow cover maps made by each threshold value of NDVI, which was determined in classified categories
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