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Synopsis

The APHRODITE precipitation data was used to investigate the relationship between patterns of
monsoon rainfall and fatal landslide occurrence in Nepal. Rainfall from the South Asian Summer
Monsoon (June to September) triggers on average 26 fatal landslide events each summer monsoon
season. High peak annual rainfall corresponds with densely populated, mountainous districts in
Nepal. Annual monsoon rainfall (1985-2014) was compared with the South Asian Summer
Monsoon Index (SASMI). Results showed that when SASMI is negative (weak), monsoon rainfall
is higher in central hill and mountain districts. The weak monsoon trough over Northern India,
means moist air travels north and converges on central Nepal. Decomposing the July rainfall series
using empirical orthogonal function (EOF) analysis identifies variability in the position of
convergence over central Nepal when SASMI is negative. EOF 1 and 2 explain 52.8% and 15.5%
of spatial variance in the data. High positive values in EOF 1 correspond with strong convergence
and high rainfall in the west and south-west districts in Nepal. Negative values in EOF 2 correspond
with high rainfall in the west, positive values correspond with high rainfall in the east. More fatal
landslides occur when SASMI is negative, EOF 1 is positive and EOF 2 is negative. Research is
ongoing to explore rainfall-thresholds for the initiation of landslides.
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Fig.1 a) Correlation coefficients between
July precipitation and SASMI. Black contour
means 95 % confidence leve (r=0.373). b)
Composite July precipitation of the difference
between SASMI plus years minus SASMI minus
years.
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Fig. 2 Composite moisture flux and convergence
(mm/month) of a) SASMI plus condition in July. b)
SASMI minus condition.
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Fig. 3 Composite wind field at 850 hPa height for a)
SASMI plus years (July) and b) SASMI minus years

(July).  thick
circulation.

arrows indicate  atmospheric
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Fig.4 Regional sub-secions to apply Empirical
Orthogonal  Function analysis. Pentad areal

precipitation for June to September are subjected to
EOF analysis.
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Fig. 5 The first three eigenvector patterns of

pentad precipitation for summer monsoon season
(June to September).
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EOF1 compaosited plus only
convergence of moisture of flux @ July

EOF1 composited plus only 850hPa of wind
July

.....

Fig. 6 a) Composite of vertically integrated
moisture flux and convergence (colour) of the
pentads which EOF1 score exceeds standard
deviation. (July, EOF1 + cases). b) Composite of
850 hPa wind field of the pentads which EOF1 score
exceeds standard deviation.
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a) Composite of vertically integrated
moisture flux and convergence of the pentads which
EOF2 score below minus standard deviation (July,
EOF2 — cases). b) same with a) but for 850 hPa wind
field.
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Fig. 8 Occurrence of fatal landslides (in percentage)
according to the two days precipitation of a) 150 —
200 mm/2days and b) 100 - 150 mm/2days.
(Ando, 2017)
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Fig. 9 Plot of landslide occurrence in July (top)
and three dominant cases shown in this paper. 1.
SASMI plus, 2. EOF 1 plus, 3. EOF 2 minus.
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