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Climate change, floods d"sim‘ehtation in the
Koshi river basin

Dr Santosh Nepal, Climate and Hydrology Group Lead, ICIMOD
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Rainfall regime are likely to be changed

Very wet days (95t percentile)

Increasing trend Decreasing trend
« Rainfall intensity * Rainfall frequency
« Consecutive dry days « Consecutive dry days

* Very wet days * Moderate rainfall  soyrce: Rajbhandari, 2017



Increasing temperature trend in the Koshi River basin

« Maximum temperature
Increasing at the rate of 0.58
°C/decade

« Warm days and cold days are
projected to increase

» Rainfall frequency might Sourcef Nepal, 2016
decreace Source: Rajbhandari, 2017



Understanding behavior of Koshi River



Koshi Flood
s: Annual Maxi
ximum by 2100
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Flood discharge of 50-year return period by 2100




Infrastructure and extreme events

Bhote Koshi GLOF- 5
July 2016

Data Source: ICIMOD
ICIMOD, 2011
CIMOD, 20 Koshi Basin Information System, ICIMOD s



Elevation

2
=
-
1]
-

Premonsoon

283

283

«  Soil moisture deficient index
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Soil erosion risk
map




Sediment
dynamics

1t study to highlights
the basin scale hydrology
and sedimentation

43 Mt/year
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Sediment budgeting

Tamor

Chatara-

Parameters Birpur Birpur-Baltara
Average sediment load between the Yy (81+8+7-43) =
stretch (Mt/yr) Sl 53
Total sediment mass deposition in 54
years (post embankment period) 1080 2862
(million tonnes)
Total area of deposition between the 142 507
stations (channel belt area) (km?)
Sediment Density (fine sand) kg/m? 2650 2650
Total sediment volume accumulated in 6 8
54 years m® 408x10 1080x10
Sediment thickness (m) 2.87 2.13
Rate of sedimentation (cm/year) 5.31 3.94




Koshi channel shifting

* 113 Km shifting to
westward in last 200
years

e Koshi embankment
breach in 2008

« 235 people dies
e 2500 village affected

e >300,000 houses
damaged
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Recommendations for improved
sediment management

1. Identify areas of excessive erosion in the
upstream and manage land and vegetation as
appropriate.

2. Establish more stations for measuring sediment
load

3. Conduct integrated assessments of land cover
changes, erosion, and sedimentation at the
transboundary level.

4. Conduct strategic dredging of downstream
stretches and consider innovative approaches
for using dredged silt

5. Encourage greater transboundary cooperation

ICIMOD



Integrated assessment of climate change, floods and
sedimentation

* Climate change, floods and
sedimentation need to be studied

Climate together
Change e Change in rainfall regime

» Change in extreme precipitation

Floods events

* How the sediment dynamics will
change under the future climate
?
Sedimentation change:
* How the vulnerability and risk
changes?
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