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Himalayan region: Source of 10 maijor river systems
- the “water tower” of Asia

240 million people, 1.6 bilion d/s
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Multi-hazard environment

Upstream-downstream linkages

Key Issues in the

Climate change and variability

H KH region Connectivity and physical access

Governance




Hindu Kush Himalayan region u/s d/s linkages
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Global climate change

2.0

Change in global surface temperature Human influence has warmed the climate
1.5 at arate that is unprecedented in af least
observed - the |ost 2000 years (IPCC ARé, 2021)

i simulated
human &
natural

1.0

0.5

qmuated  Clear signal of human induced climate

- e A LAl natural only
0.0 AW (AY 1 (solar & change

volcanic)

Very close to 1.5 degree Celsius threshold

| |
1850 1900 1950 2000 2020

IPCC AR6 (2021), summary for policy makers




RCP 4.5 (2036-2065) RCP 8.5 (2036-2065)

The Climate Context
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In a 1.5°C world, warming will likely be : ‘ ‘ _ ; o
at least 0.3°C higher in the HKH, and at 60E  70E  80E  90E 100 60E  70E  80E  90E  100°E
least 0.7°C higher in the northwest RCP 4.5 (2066-2095) RCP 8.5 (2066-2095)

Himalaya and Karakoram. : ' ' ' | : '

DAYS AND NIGHTS ARE GEITING WARMER 30N

INCREASING OCCURRENCE e I e
OF EXTREME WARM
Annual mean .
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a d THE HKH WILL WARM MORE THAN THE GLOBAL MEAN AND

DECREASING OCCURRENCE MORE RAPIDLY AT HIGHER ELEVATIONS
OF EXTREME COLD Source: P. Wester, A. Mishra, A. Mukherji, A. B. Shrestha (eds) (2019) The Hindu
DAYS and NIGHTS Kush Himalaya Assessment—Mountains, Climate Change, Sustainability and
-0.85 | -2.40 People, Springer Nature Switzerland AG, Cham.
Download the full assessment at https://doi.org/10.1007/978-3-319-92288-1
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Even 1.5°C is Too Hot for HKH will warm more compared to
the HKH global mean and warm more

and will be amplified by
elevation dependent warming

dT PI-EOC (°C)

rapidly at higher elevations

+2.1°C (x0.1) by 2100 {(rel. to pre-
industrial) in a 1.5 degree world

+2.5 C (£ 1.5) by 2100 (rel. to 1976-
2005) (RCP 4.5)

+5.5°C (+ 1:5) by. 2100 (rel. to 1976-
2005) at current emission-frends
(RCP 8.5)
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Significant increase in the

o - number of wet days and
Th e C I I m qll.e Co nilexll. extreme rain events
recorded over the western
Himalaya and the
Precipitation extremes increasing - Karakoram.
exireme and erratic rainfall
In the eastern Himalaya,
Both warming and precipitation the r_uirfc:npmc:iq:r nft
extremes to increase in the future: i
2.4 d c ov 2100 change much and the
-4 degree L warmer by 21/ number of rainy doys
Elevation dependent warming decreased, which meant o
More extreme precipitation in a shorter period of time.

SIGNIFICANT CHANGES IN

. ) PRECIPITATION EXTREMES IN
Source: P. Wester, A. Mishra, A. Mukherji, A. B. Shrestha (eds) (2019) PAST DECADES
The Hindu Kush Himalaya Assessment—Mountains, Climate Change,
Sustainability and People, Springer Nature Switzerland AG, Cham.
Download the full assessment at https://doi.org/10.1007/978-3-319-
92288-1




Climate change impact on different sectors

« Climate change and extreme
events

« Cryosphere and water resources
availability

* Impact on physical system to
human system to ecosystems

* Impact on different sectors
(water, agriculture, food security,
livelihood, energy, infrastructure,
ecosystem)

Climate change
(temperature rainfall
wind, radiation ....)

L

Permafrost change

.

Glacier lake

Glacier change =
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Seasonal/annual
water availability

Lutz et al. 2016

) d formation/growth
3 | |
% Snow cover change | i GLOF

A ! t 1
. &

Wetland change L) Soge

(groundwater, soil...)

Change in ::::::::::.—::.—:.:---.:

hydrological regime ~ ===========cmmummmmmem oy

: :

1 1

b vy v

Extreme events

(floods, droughts, landslides...) Temporal shifts

Sectoral Impacts

Agriculture Infrastructure PSP -




What happens here
affects one-fourth
of humanity




Ina 1.5°C
world, glaciers
in the HKH will
lose 1/3 of their
volume by

And 2/3 of their
volume under
current emission
trends

Snow covered areas and snow
volumes will decrease and
snowline elevations will rise;

Snow melt induced run-off peak
will be stronger and occur earlier
in the year
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Climate change
impacts on water
resources

Loss of storage in the form of ice

Greater impact for those living
closer to glaciers

Chongihg precipitation and flow
patterns — more floods and
droughts; high uncertainty

CC also likely to affect springs in the
mid-hills of the HKH, but limited
evidence.

Indus: increased glacier melt, then
declines after mid-century

Ganges/Brahmaputra: increased
runoff mainly due to precipitation



Future of our water
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—NMean Q reference period (1998-2007) Rainfall-runoff == Glacier melt
—Mean Q 2041-2050 (mean of 4 GCMs) Snow melt w= Base flow

Source: Lutz, A; Immerzeel, WW; Bajracharyq, SR; Litt, M; Shrestha, A (2016) Impact of climate change on
the cryosphere, hydrological regimes and glacial lakes of the Hindu Kush Himalayas: A review of current
knowledge. ICIMOD Research Report 2016/3. Kathmandu, ICIMOD



Exiremes in the future

RCP 4.5

Extiremes will increase strongly
during the 21st century,
almost doubling in magnitude

RCP 8.5 by the end of the century

Source: Wingaard et al. (2017)
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Hindu Kush Himalayan region is prone to
disasters
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Increasing frend of disasters in the HKH threatening
sustainable development

Why: climate change, population increase, haphazard urbanization, inadequate implementation of
policies, plans, preparedness, investments, instiftutional capacities and governance arrangements.
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The economic and human impacts of natural
disasters are increasing

1/3 of disasters
are floods

Transboundary
floods - shared
vulnerability
across national
borders
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Cascading events resulting from a multi hazard environment have u/s d/s
linkages often with fransboundary impacts

Ronti Gad River
X\

N M

Dhauliganga River

Tapovan

Chamtoli

Chamoli disaster triggered by Avalanche/Rockfall Subsequent floods killed >150 people
March 2021 damaged the hydropower plants downstrea




Melamchi disaster

Melamchi - 320 km? basin — 5200 m Event: June 2021 GLOF- Pemdang Khola a

Cascading hazards with GLOF, landsiides, LDOF ~ oviary of Melameh

and impacts Significant damage to d/s settlements, 6 bridges

washed away, 15 meters of aggradation
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Reducing risk, vulnerability and exposure

Gender mainstreaming/Governance Science/ Technology

Actions to reduce Actions to reduce
Hazards Vulnerability

o
= _ :
n Examples include: Examples include:
8 * Ecosystem-based measures . » Social protection
put to reduce coastal flooding Vulnerability L oY
© » Livelihood diversification
&= *Mangroves to alleviate coastal :
* Insurance solutions m
storm energy O
« Water reservoirs to buffer ' Hazgrd-proof L <
. and infrastructure =
low-flows and water scarcity =
=
=
w m
0 4 Actions to reduce
9 ‘ Exposure
% Limits to Adaptation Examples include:
§ * E.g. physical, ecological, technological, + Coastal retreat and resettlement

economic, political, institutional,

psychological, and/or socio-cultural B s s B

+ Early warning systems and
evacuations

Financing Ecosystem resilience
Source: SROCC report (2019)




Innovation in technologies for end to end flood
early warning system

= - Advancement in technology :
e real-time data through sensors
:r‘

I-..
: ﬂ'
e

Diismination System
. r

« Data transmission through
CDMA, GPRS/GSM, and satellite
iridium

|ICT for risk communication

Data Collection and Transmi
Monitoring System o B -

« Space based technology using
earth observations are
increasing the lead time, filling
data gaps and risk mapping



HIWAT Streamflow Prediction Tool - Nepal ICIMOD

Mapping and modelling
for disaster risk
management

Flood monitoring and modelling

 Flood outlook

. | Time | Discharge |
« HIWAT modelllng I Aug 290900 | 671857 |
; : : | : | Aug 29 10:00 | 6780.05 |
[Aug 291100 | 687455 |
[Aug291200 | 702694
["Aug 291300 | 719968 |
. e * ' : : [ Aug 291500 | 750141 |
Forest fire monitoring system | | P o it
5 é : [Aug297700 | 849734 |
. : ; : : | Aug 300300 | 8921.22 |
° : : : ["Aug 300900 | 91564
SMS alert system in Nepal and 5 | ; e

B h U 1‘0 N Ane 528 ' ; ! [ Aug 3109:00 | 8483.47
2021-08-28 08-29 | Aug 3121:00

| Sep 0109:00




HKH-HYCOS: Setting up monitoring stations and establishment
of real-time flood information systems
‘Making Information Travel Faster Than Flood Waters'’

Establishment of a Regional Flood
Information System in the HKH-Region
- Timely exchange of flood data and
information through an accessible
and user friendly platform

KOSHIFLOOD =
OUTLOOK
SYSTEM

HYCOS is a vehicle for tfechnology
transfer, tfraining, and capacity building



Opportunities for managing cascading hazards

Integrate risk information into Early Warning Systems
with impact based forecast is critical

Improve institutional mechanisms to enhance
coordination and communication between institutions

and concerned stakeholders @E ggagfggﬁgﬁ S, ALS
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@ SUSTAINABLE
DEVELOPMENT
GOALS

Capacity and co-learning - enhance technical
capacity, develop common methodologies,
empowering communities; communication and
coordination

Intense rainfalls are predicted to happen more often
due to changes in climate - planning is needed to
accommodate uncertainties keeping climate
projections in mind to put in place resilient infrastructure

Regional collaboration, partnerships and sharing of
information for enhanced climate resilience.



-More long-term hydrometeorologial monitoring

INn the -upper elevations of HKH
-Implementation of global climate agreements
also important to people of HKH

-Promotion of effective regional and local
conservo’rlon ond d|sos’rer moncgemen’r — pro-.
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Let's protect
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