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1. D ISTRICT A SSETS/SYSTEM P RIORITI ES
1.1

Mustang District Irrigation Infrastructure

Records from the district office show that there is some 618ha of irrigated land commanded solely
by systems built by the farmers. However since 1988 support has been given to the district in
improving irrigation systems through a variety of donor assisted and government projects. A
subsequent extension of WB assistance through the Irrigated Water Resource Management Project
(IWRMP) from 2007/08 to 2013 worked on 4 projects covering 164ha. Through the government
funded Medium Irrigation Project (MIP), 4 projects have been constructed covering 267ha, and 3
NITP projects covering 41 ha.
Through co-ordination with the Department of Irrigation Focal Point and the respective District
Irrigation Officers 2 irrigation systems were selected. A basis for choosing a particular irrigation
system was based on one or more of the following criteria in the order of importance as shown
below:





The system to have suffered past damage due to an extreme event such as a flood,
landslide, drought, etc.
The system could be shown to be receptive to adaptive responses, i.e. the scheme was not
totally defunct and rehabilitation works could be feasible undertaken to also include any
climate change responses.
To ensure that a representative sample of schemes was taken the selection process was to
include where possible at least one government managed as well as one traditional farmer
managed irrigation system.
A newly planned irrigation system that will be constructed in near future was also included.

The two systems chosen for the baseline asset study embraced the above criteria and included a
newly rehabilitated system and a planned irrigation system that will be rehabilitated in near future.

1.2

Vulnerability Assessment Criteria for Priority Assets

1.2.1 Vulnerability Assessment Criteria
Climate change vulnerability in the irrigation context is a function of Irrigation system assets
exposure to climate effects, sensitivity to climate effects, and adaptive capacity.
The exposure of the assets to climate threat was focused on its nature and extent and how it would
affect the asset. Regarding temperature this concerned the overall increase and its magnitude
throughout the year and how it would affect crop growth and irrigation water demand. For rainfall
the timing of its increase and decrease at different times of the year was important on how much
more or less water was required for irrigation. Rainfall intensity increases had a direct effect on
possible crop damages and the likelihood of increased flash floods damaging irrigation infrastructure
and generating landslides.
The sensitivity focused on the degree to which an asset would be affected by, or responsive to
climate change exposure. Therefore for flash flood events the level of disruption and the length of
time it took to return to normal flow conditions were considered. If damage was likely to irrigation
infrastructure the degree to which the exposure to a threat would negatively affect the integrity or
operation of the asset was evaluated looking at its design effectiveness, the materials used,
construction quality, and the levels of maintenance and protective systems required.

4
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The impacts were assessed through how the threats, or otherwise, would affect the operation and
sustainability of the irrigation system and its ability to support agricultural production in the future.
Finally the adaptive capacity of the asset was assessed through consideration of the institutional
capacity and access to technical and financial resources by the people or organizations directly
responsible for the asset’s management. Particular emphasis was given to the irrigation water user
group’s enthusiasm and commitment to the asset.
1.3

Priority Assets

Based on the VA criteria, 2 systems have been selected as priority assets in Mustang District. The
detailed information on each asset is outlined in the baseline report for Mustang District. Brief
discussion on the asset and its components are outlined below:
1.3.1 Thini Irrigation Scheme
Thini Irrigation System is a farmers’ managed irrigation system commanding a gross area of 100ha
and a net cultivable command area of 90ha. The asset is located in Jomsom VDC ward number 1-8
south-east of the district head quarter. The nearest market is Jomsom 4 km from the irrigation
scheme area. The intake site is located at a distance of 3 km from the settlement of command area.
The system was rehabilitated under MIP in 2010/13. The total benefitted household within the
command area is 202. Major ethnic groups in the command area are Thakali (90%), Gurung (5%) and
Dalit (5%). The crops grown in the project area are apple, buckwheat, naked barley, maize, potato
and vegetables.
The source of water for this Irrigation scheme is Thini Khola a snow-fed river having sufficient
discharge throughout the year. The watershed area of this system is 9 sqkm. The catchment area is
fragile in nature and a threat of landslide has been noticed.
The local farmers reported that there have been flash floods in the Thini Khola in June/July of 1982,
1998 and 2070 which entered the main canal at the intake and endangered the canal alignment to
the command area. There have also been reports of heavy rainfall causing landslides and damaging
the canal system.
1.3.2 Syang irrigation Scheme
Syang Irrigation system is an existing FMIS commanding a net cultivable area of 42ha. The intake site
is located in Marpha VDC-5 and irrigating the command area of ward number 5, 6, 7 and 8. The
system has been rehabilitated under the ILO and NISP programme in 1990 and 2000 respectively.
The crops grown in the project area are apple, naked barley, buckwheat, maize, potato and
vegetables.
The source of water for this Irrigation scheme is Syang Khola a snow-fed river having sufficient
discharge throughout the year. The catchment area is fragile in nature and a threat of landslide has
been noticed.
The local farmers reported that there have been flash floods in the Khola both in August 1998 and
July/August 2013 which entered the main canal at the intake and endangered the canal alignment to
the command area. There have also been reports of heavy rainfall causing landslides and damaging
the canal system.

2. V ULN ERA BILI TY A SSESS MEN T METH OD
2.1

Overview

The vulnerability assessment process started with identifying the particular threat to the asset from
potential climate change effects. This was considered under the principal headings of possible
5
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changes and shift in the regular climate and a combination of meteorological and hydrological
events. Information on the future parameters of these threats were supplied from the mathematical
modeling team for future events in 2050.
Having identified the particular threats the exposure of these climate stress on a particular asset was
assessed. This was influenced by considering long-term changes in climate conditions and by
changes in climate variability, including the duration, magnitude and frequency of possible future
extreme events.
The sensitivity to which the asset could be affected by or responsive to climate change exposure was
then evaluated. The variables considered covered the design, materials, sitting and levels of
maintenance required by the asset.
Using the CAM matrix enabled the final projected impact level of the threats on an asset to be
defined given the levels of exposure and sensitivity that had been assessed. Finally the adaptive
capacity of the asset in terms of its ability to prepare for a future threat and in the process increase
its resilience and ability to recover from the impact was evaluated. By considering the impact level
and the adaptive capacity of the asset the CAM matrix enabled a final vulnerability score to be
derived.
2.2

Climate Change Threat Profiles

The climate change threat profiles for Mustang District were prepared by the Hydrological Modeling
teams. A detailed report on these threat profiles is presented in Annex A. The principal climate
threat profiles as they affected the irrigation systems were evaluated under the following headings:
2.2.1 Increase in temperature




Increase in average maximum and minimum temperatures of up to 20C in the summer.
Increase in maximum and minimum temperatures more significant during the January to
March period with rises of up to 4oC. Frosts will still occur from December through to March
Evapotranspiration rates will increase with a maximum of some 0.3mm/day between June
and September

2.2.2 Increase/decrease in precipitation





Though rainfall amounts are not significant in the district mean monthly rainfall amounts are
expected to increase from some 30mm/month to 50 mm/month. The maximum increase
expected around the Jomsom area in May/June though in the winter season the increases
will be not so significant
A 1:10 year and 1:50 year return period rainfall events will increase by some 40%
The 1:100 year 10min storm intensity is predicted to increase by some 35% increasing the
likelihood of flash floods and runoff from steep slopes

2.2.3 Increase in River flows





80% dependable river flows will increase significantly in the rivers emanating from the
higher mountain areas during the winter period due to the higher temperatures encouraging
more snow melt. In the Jomsom area the dependable flows will almost double during the
July to September period.
1:100year return period flood events will double in their intensity with their occurrences
expected during August/September
Suspended sediments in the river flows are expected to almost treble during the spring snow
melt period. The rest of the year there is predicted to be no increase

6
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3. V ULN ERA BILI TY A SSESS MEN T RESULTS
The results of the vulnerability assessment are outlined in Annex B of this report. A summary of the
significant assessments for each of the two assets studied within the Mustang District is outlined
below:
3.1

Thini Irrigation Scheme

3.1.1 Asset Description
The following table describes the important aspects of the asset.
Asset Age

Initially built by the farmers and rehabilitated in 2010/2013

Operator
Source
Watershed Area
Command Area
Intake
Main Canal Length
Branch Canal Length
Outlets
Cascade Drop Structure
RCC Slab Culvert

Water Users’ Committee
Thini Khola
4 km2
90 ha
Free RCC Side Intake
4.2 km including 1.75 km RCC lined canal and 400 m covered lined canal
2.1 km
18 nos
1 no
2 nos

Photo 3-1: View of Watershed Area

Photo3-3: View of Command Area

Photo3-2: View of Side Intake with Escape

Photo3-4:View of Main Canal Lined Section
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3.1.2 Vulnerability assessment
The following section outlines the decisions undertaken in setting the levels of threat, exposure,
sensitivity and adaptive capacity for the Thini Irrigation Scheme.
3.1.2.1 Threat: Increased in Temperature (Intake and Canal)




The average monthly maximum temperature is predicted to increase up to2oC in summer.
Higher average temperatures expected between January to March increasing snow melt
Frost periods will be reduced

Exposure: MEDIUM
 Summer season get extended and beneficial to the crops especially in the colder area.
 Evapo-transpiration rate will be slightly increased.
 Irrigation water demand increases
Sensitivity (LOW)
 Crop water requirement increased with the increase of temperature.
 Possible to change cropping pattern and calendar.
 Total agriculture productivity will be increased as there will be an opportunity for an
increased number of crops.
Impact: (MEDIUM)
 Crop water requirement and evapotranspiration rate increases are relatively small
 Benefits from increased cropping intensity and productivity
 The increase in temperatures is likely to create more disease problems for apples.
 No significant impact on irrigation infrastructures.
Adaptive Capacity: (MEDIUM)
 Farmers may be unwilling to adapt to a changed cropping pattern to match with increased
irrigation water demand.
 There has been assistance provided in agriculture extension service from local DADO
Vulnerability: (MEDIUM)
As per the guiding matrix below, the vulnerability for the Thini Irrigation Scheme for the increased
temperature is MEDIUM.
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3.1.2.2 Threat: Increased/Decreased in Intensity of Rainfall
The following threats have been identified as likely to impact on the water supply system:


As per the climate threat profile on an average rainfall intensities will increase by 35%



Mean monthly rainfall amounts will increase in the May/June period but there will be little
increase during the winter months



Increased rainfall will reduce irrigation demands

Exposure: HIGH
 Increased rainfall will result in increased river flows in the summer


The main canal is located in the landslide prone area and due to higher-rainfall amounts
more debris could enter and block the canal.

 Increase in precipitation frequency and volume could trigger more landslide events.
Sensitivity (HIGH)
 The design and construction quality of the system and its components are poor.


Regular maintenance is performed by the farmers on an ad-hoc basis.



There were inadequate protective measures observed at intake site and along the main
canal
Impact: (HIGH)
 Increased risk of landslides could damage and sweep away the intake and canal system,
since there were no good protective measures observed.


Need more frequent O&M works which in turn raise the O&M costs which is a significant
burden on the operators and the water users.



Blockage of intake, leading to temporary restriction of irrigation water which eventually
affects the crop production.
Adaptive Capacity: (LOW)
 Farmers can only manage the system with the financial and technical support of DOI.
 Limitation of financial resources.
 Advanced technical capabilities are not readily available within the authorities to raise the
existing system capacity to achieve more climate resilient designs.
Vulnerability: (HIGH)
As per the guiding matrix, the vulnerability for increased intensity of rainfall is HIGH.

9
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3.1.2.3 Threat: Increased River Flow


80% dependable flows will increase in the spring due to the increase in snow melt and
rainfall.



!:100 year return period floods will double in intensity

Exposure: HIGH
 Increase in river bed aggradations problem requiring high level of protective measures at
intake site.
 Intake and the main canal are in landslide prone areas
 Increased river flow increases sediment flow in the canal and increasing the cost of
maintenance (canal cleaning).
Sensitivity (MEDIUM}
 Diversion channel to the intake is temporary excavation of bed sediments and sensitive to
damage
 Increased river flows will bring additional sediment loads.
 Sediment basin and flushing facilities are present and will help to reduce sediment entering
the main canal if operated and maintained regularly by the farmers
Impact: (HIGH)
 Increased river flow could damage and blockage the intake structure
 Leading to temporary restriction of irrigation water
 Agriculture productivity decreased.
Adaptive Capacity: (MEDIUM)
 Increase in cost of O and M of irrigation system
 Limited funds are available for repairs or replacement of structure.
 Technical support is available from the DOI when budgets allow.
Vulnerability: (HIGH)
As per the guiding matrix, the vulnerability for the Thini Irrigation Scheme for increased river flow is
HIGH.
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3.1.2.4 Threat: Flash Floods



Increasing risk of flash floods due to more intense storms
Storm intensities are predicted to increase by 35%

Exposure: HIGH
 High rainfall events cut the stream bed down and leave intake above the water level
 Boulders carried down block intake
 Intake channel could be damaged by high flows
Sensitivity (HIGH)
 Intake and channel are concrete lined so provide some security against damage
 No protective system to prevent flood entering
 There is sediment basin and flushing sluice to removegravel and sediment left by floods.
Impact: (HIGH)
 Flash floods diverting low flow channel in the khola away from the intake
 Debris and boulders likely to block intake
 Less water is taken off in the channel and command area depleted of water
 Irrigated crops may be less productive
Adaptive Capacity: (LOW)
 Limited funds available for repair of any damage
 Not easy to repair if intake structures damaged and maybe beyond capacity of the farmers
 As recently rehabilitated DOI may not be in a position to fund any further rehabilitation
works.
Vulnerability: HIGH)
As per the guiding matrix, the vulnerability for the Thini Irrigation system against flash flood is HIGH.

11
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3.1.2.5 Threat: Landslides (Intake)



Increased risk of landslides adjacent to intake structures.
Localised intense rainfall likely to increase landslide risk

Exposure: (VERY HIGH)
 Historic landslides have occurred near right side of intake and channel
 Slight increase in the likelihood of landslides
Sensitivity (HIGH)
 No protective measures in place against landslides
Impact: (VERY HIGH)
 Intake and channel could be swept away
 Intake channel could be blocked
 Impact on loss of water supplied and crop yield decreased.
Adaptive Capacity: (LOW)
 No protective measures considered, but could include drainage of slope, bioengineering.
Small retaining walls and gabions, but these are costly.
 Limited financial resources.
Vulnerability: (VERY HIGH)
As per the guiding matrix, the vulnerability of the intake and main canal at Thini for landslides is
VERY HIGH.
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3.2

Syang Irrigation Scheme

3.2.1 Asset Description
The following table describes the important aspects of the Syang asset.
Asset Age

Built by farmers and rehabilitated under the ILO and NISP programme
in 1990 and 2000 respectively.

Operator

Water Users’ Committee

Source

Syang Khola (Snow Fed)

Command Area

42 ha

Intake

Free Intake and Diversion Channel

Canal Systems

Lined and Unlined

Sediment Trap with Two
escape structures
Photo 3-5: Syang Irrigation Scheme Intake

Photo 3-7: Earthen and Lined Canal
weir

Site Photo 3-6: Sediment Trap-No 1

Photo 3-8: Sediment Trap No 2 with broad crested

13
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3.2.2

Vulnerability assessment on the system s

The vulnerability assessment analyses is the same as presented for Thini Irrigation System except fro
flash floods.
3.2.2.1 Threat: Flash Floods



Increasing risk of flash floods due to more intense storms
Storm intensities are predicted to increase by 35%

Exposure: HIGH
 High rainfall events cut the stream bed down and leave intake above the water level
 Boulders carried down block intake
 Intake channel could be damaged by high flows
Sensitivity (VERY HIGH)
 No formal intake channel are and will have to recreate low flow channel to intake after
every flood
 Little protection to prevent flood entering the main canal
 There are sediment basins to remove gravel and sediment left by the floods.
Impact: (VERY HIGH)
 Flash floods diverting low flow channel in the khola away from the intake
 Debris and boulders likely to block intake
 Less water is taken off in the channel and command area depleted of water
 May take a long time to restore irrigation flows to the command area
Adaptive Capacity: (LOW)
 Limited funds available for repair of any damage
 Not easy to repair if intake structures damaged and maybe beyond capacity of the farmers
 DOI may not be in a position to fund any necessary improvement works.
Vulnerability: (VERYHIGH)
 As per the guiding matrix, the vulnerability for the Syang Irrigation system against flash flood
is VERY HIGH
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4. MUSTA N G D ISTRICT V ULN ERA BILI TY SU MMA RY
4.1

Summary of Vulnerability Assessment Results

The vulnerability summaries for the irrigation systems studied in the Mustang district are presented
in the table below

MUSTANG DISTRICT VULNERABILITY SUMMARY
VULNERABILITY
Climate Threat
1.

Increased Temperature

Priority Assets Affected

Thini

Syang

Command Area

M

M

2. Increased Rainfall

Command Area

M

M

3. Increased River Flows

Intake Structure

H

H

4. Flash Floods

Intake Structure

H

VH

5. Landslides

Intake and Main Canal

VH

VH

The summary matrix highlights that the Syang irrigation scheme was considered the most vulnerable
out of the two case study systems analysed. This was principally due to there being no formal intake
to ensure reliable water flows into the main canal intake. With projected increased flood events and
their intensity the water flow into the main canal system was vulnerable as after every flood
boulders would have to be placed to capture the low river flows. The sediment basins were very
close to steep unstable mountain slopes where debris could easily fall down during the increased
high intensity storm events. The main canal alignment was unlined and again very prone to debris
entry from adjacent steep unprotected mountain slopes or landslides.
4.2 Most Vulnerable Assets and its Components
Based on the vulnerability assessment performed within the Mustang District, the following
conclusions can be made on the vulnerabilities of the particular irrigation system assets to the
principal climate threats.
CLIMATE
THREAT

PRINCIPAL ASSET
CONSIDERED

Increase
in
Average
Monthly
Temperature

Command Area

IMPACTS WITHIN IRRIGATION SYSTEMS

WHY VULNERABLE

1) For both systems the water
required within the command area
will be slightly increased particularly
for irrigating the wheat and barley
crops
2) Higher winter temperatures will
enable crops to be planted earlier
3) There is scope for alternative
cropping patterns to be introduced

Increased temperatures will
raise the rate of crop
evapotranspiration slightly
and higher water demands
will ensue
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CLIMATE
THREAT

PRINCIPAL ASSET
CONSIDERED

IMPACTS WITHIN IRRIGATION SYSTEMS

WHY VULNERABLE

Increase in
Monthly Daily
Rainfall
Events

Command Area

1) For both systems will reduce water
required from the river during the
summer months
2) Little impact during the winter
months as rainfall amount already
low and little irrigation practiced

Increased rainfall is a benefit
as reduces irrigation water
demand

Increased
river flow

Intake Structure

1.

Increase of river flows
particularly in the spring due
to snow melt will bring with
the water considerable
amounts of fine sediment.
During the summer months
increased flows will also
bring gravel and boulders
into the sediment basins
Potential Increase in river
bed retrogression at the
intake site
Increase in rainfall
intensities will result in
increased flash floods
bringing with them
increased sediment and
debris flows from the
vulnerable unprotected
mountain slopes within the
watershed areas.

2.
3.

4.

Flash Floods

Intake Structure

1.

2.

Landslides

Intake and Main
Canal

1.

2.

80% dependable flows will increase
in the spring due to the increase in
snow melt and rainfall.
1:100 year return period floods will
double in intensity
The low flow channel could migrate
away from the intake channel site
after a flood
There is potentially more water
available for irrigation particularly
for spring crops
Syang system more prone to flash
floods as no formal structure to
guide water into the intake as low
flow channel may well migrate after
a flood
Both systems could suffer from
increased bed and sediment loads
brought down by the flash floods
blocking the main canal if the
sediment basin and flushing
structures are not operated
correctly
Both systems have very vulnerable
intakes and sediment basins along
the bottom of very fragile steep
mountain slopes
The unlined main canal at Syang
runs at the bottom of unstable
mountain slopes which ae prone to
debris flow and landslides

The increase in high
intensity storms occurring
over steep unprotected
mountain slopes without
adequate drainage facilities
to prevent the soils
becoming saturated
encourages landslips.
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4.3 Lessons and Application to Other Assets
The district has both farmers managed irrigation systems (FMIS) and agency managed irrigation
systems that give an opportunity to understand the impacts of Climate Change threats on these
types of assets. Already assets of these system have suffered past damage due to extreme events
such as a flood, landslide, drought, etc.
Since the similar type of infrastructure can be seen across the district, this means, the same impacts,
vulnerability and adaptation plans can be applied to other irrigation projects within the district.
Majority of the irrigation systems are experiencing similar sort of exposure, sensitivity towards the
climate change threats and the adaptive capacity of the local authorities towards emergency
management is more or less the same.
All the irrigation development divisions and sub-divisions are struggling with lack of funds and
support to combat with climate change related threats and events. The problems associated with
the operation and maintenance of the systems is a common issue.
4.4 Linkages to Other Sectors
The threats from climate change on the irrigation command areas should also be consider by the
District Agricultural Development Office. The vulnerabilities, in particular to increased temperature
and rainfall or alternatively drought, should instigate advice to farmers on any changes to cropping
patterns, time of planting, or crop husbandry needs to overcome any problems. Similarly advice on
what protection measures or change in crop varieties to withstand storm damage would be useful.
At the same time advice could be given to the farmers on how to maximize on any potential benefits
that could be realized from future climate change projections.

17
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ANNEX A : MUSTA N G D ISTRICT C LIMA T E TH REA T
PROFILES
1. SUMMA RY O F TH E MUSTA N G CLIMA TE CH A N G E
IMPA CTS
Mustang district and catchment area is 3,535 km2.
According to the PRECIS climate projections the mean daily maximum temperature is expected to
rise about 2°C. The annual maximum temperature increases 2 to 3 °C depending on the area.
Average minimum temperatures are expected to rise about 2 to 4 °C depending on the month and
area. These increases can have significant impact on snow and ice cover and consequently on river
flows.
Mustang is very dry. Wet season average precipitation is less than 30 mm/month and dry season 10
mm/month for the major part of the district. Future climate projection shows nearly doubling of wet
season precipitation and tripling of dry season precipitation in the central parts of the district and
doubling in the Northern parts. Also maximum precipitation indicators increase but not as much in
relative terms as the average precipitation.
Following the increased precipitation maximum pluvial (rainfed) flooding is expected to double in
the future projection.
Rainfall caused erosion is assumed to be small and future expected changes are also small.
Increased precipitation increases river flows very significantly. For instance the river flows at
Jomsom are expected to triple in the future projections.
TSS (Total Suspended Solids) concentrations are small as it includes only rainfall component and the
barren areas are assumed to be mainly rock.

2. MUSTA N G MOD EL OV ERV I EW
Mustang model area corresponding to the Mustang district watershed is shown in Error! Reference
ource not found. 1. Mustang model grid resolution is 300 m.
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Figure 1: Mustang watershed and district model area.
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Mustang district grid elevations reach from 1,870 m to 6,560 m:
Figure2. Model grid elevations for the Mustang district.

Elevation [m]
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The land use is dominated by barren and shrub and grass land:
Figure3. Model grid land use classes for the Mustang district.
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Rock and morenic soils dominate the Mustang ground (Error! Reference source not found.4).

Figure4. Model grid soil classes for the Mustang district.
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Mustang model meteorological stations are presented in Figure 5. Because temperature monitoring
time series were not available re-analysis data was used instead for temperature.
Figure5. Model meteorological stations.
“N2…”-stations are temperatures from re-analysis data, other stations are Nepal national precipitation
monitoring stations.
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3. MAP S F OR H OTSP OT ID EN TIF ICA TI ON A N D
IMPA CT OV E RV IEW
Wet season mean daily maximum temperature [°C] and change in 2050.

Wet season mean annual maximum temperature [°C] and change in 2050.
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Wet season mean monthly precipitation [mm/m] and change in 2050.

Wet season mean annual maximum precipitation [mm/d] and change in 2050.
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50 year precipitation event [mm/d] and change in 2050.

Dry season mean monthly precipitation [mm/m] and change in 2050.
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Maximum pluvial flooding [mm] and change in 2050.

Wet season potential evapotranspiration (PET) [mm/d] and change in 2050.
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Average annual erosion rate [kg/m2/a] and change in 2050. Observe that here no wind, temperature
change or other than rainfall caused erosion is included in the model. Also, no erosion from barren
areas is assumed.
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4. PARTICULA R SITE SP ECIF IC IN F ORMA TI ON
Figure6 presents the model output locations for the time series. Three locations, Upstream,
Lomangthan and Jomsom are selected for further processing and presentation in this document. The
elevations for the stations are 4,686, 3,721 and 2,728 m. The corresponding upper catchment areas
are indicated in Figure7. The catchment areas are 20, 293 and 3,038 km2.
Figure6. Mustang model output locations.

Figure7. Upper catchment areas for the Upstream, Lomanghtan and Jomsom output locations.

The Climate threat profile information for the two case study sites are represented by the model
output locations from Jomsom and Lomanghtan.
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ANNEX B: V ULN ERA BILI TY A SSESSMEN T MA TRI CES
Asset –Thini Irrigation Scheme. Major elements are:





90ha potential command area
Unregulated intake from Thini Khola
Lined and Unlined Canal
1 No. Drop Structures

Increase in Maximum
Temperature




Increased Rainfall




Increased River Flow



Increased crop water
demand and evapotranspiration
Frost events
decreased

M

Rainfall events occur
more frequently
Reduces irrigation
demand

M

Increases in river
flows expected due
to more snow melt
and rainfall

H

L

M

Vulnerability

Adaptive
capacity

Impact Level

Sensitivity

Interpretation of
threat

Threat

Exposure

 18 No. outlets and 2 nos of RCC slab culvert

Impact Summary

 Benefits from increased cropping intensity and
productivity

M

M

M

M

M

H

 Likely to create more disease problems for apple trees.
 No significant impact on irrigation infrastructures.
M

M

 Increased risk of landslides at intake site and along the
canal alignments.
 Need more frequent O&M works which in turn raise the
O&M costs which is a significant burden on the
operators and the water-users.

M

H

 Increased river flow could damage and block the intake
structure leading to temporary restriction of irrigation
water
 Flushing facilities can remove sediment carried down by
larger flows.
1

Flash Floods (Intake)



More frequent high
intensity storms

H

H

H

Vulnerability

Adaptive
capacity

Impact Level

Sensitivity

Interpretation of
threat

Threat

Exposure
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Impact Summary

 Flash floods diverting low flow channel in the khola away
from the intake

L

H

L

VH

 Debris and boulders likely to block intake
Landslides (Intake and
Main Canal)





Where main canal
runs along bottom of
steep fragile slopes
Intake in vulnerable
location

VH

H

VH

 Increase in storms and high intensity rainfall events will
cause loosening of soils on steep slopes
 Blockage of the canal intake site
 Main canal sections being destroyed by landslips
 Loss of water to the command area

Linkages with other sectors
1. District Agricultural Development Office

Thini Irrigation Scheme Vulnerability Assessment Summary
Threat

Exposure
M
M
H
H
VH

Sensitivity

Impact Level
M
M
H
H
VH

Adaptive
capacity

Vulnerability
6. Increased Temperature (Command Area)
L
M
M
7. Increased Rainfall (Command Area)
M
M
M
8. Increased River Flows (Intake Structure)
H
M
H
9. Flash Floods (Intake Structure}
H
L
H
10. Landslides (Main canal)
H
L
VH
At Thini vulnerability to future climate changes is somewhat reduced due to the recent improvements to the intake and canal distribution works.
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Asset –Syang Irrigation Scheme. Major elements are:




42ha potential command area
Free intake from Syang Khola
Lined and Unlined Canal

Change and shift in
regular climate
Increase in Maximum
Temperature




Increased Rainfall




Increased River Flow



Increased crop water
demand and evapotranspiration
Frost events
decreased
Rainfall events occur
more frequently
Reduces irrigation
demand

M

Increases in river
flows expected due
to more snow melt
and rainfall

H

L

M

Vulnerability

Adaptive
capacity

Impact Level

Sensitivity

Interpretation of
threat

Threat

Exposure

 2 No. Sediment Traps

Impact Summary

 Benefits from increased cropping intensity and
productivity

M

M

M

M

M

H

 Likely to create more disease problems for apple trees.
 No significant impact on irrigation infrastructures.
M

M

M

 Increased risk of landslides at intake site and along the
canal alignments.
 Need more frequent O&M works which in turn raise the
O&M costs which is a significant burden on the
operators and the water-users.

M

H

 Increased river flow could damage and block the intake
structure leading to temporary restriction of irrigation
water
 Sediment trap facilities can help remove sediment
carried down by larger flows.
1

Flash Floods (Intake)



More frequent high
intensity storms

H

VH

VH

Impact Summary

 Flash floods diverting low flow channel in the khola away
from the intake

Vulnerability

Adaptive
capacity

Impact Level

Sensitivity

Interpretation of
threat

Threat

Exposure
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L

VH

L

VH

 The informal intake to the main canal being damaged
 Debris and boulders likely to block intake
Landslides





Where main canal
runs along bottom of
steep fragile slopes
Intake in vulnerable
location

VH

H

VH

 Increase in storms and high intensity rainfall events will
cause loosening of soils on steep slopes
 Blockage of the canal intake site
 Unlined main canal sections destroyed by landslips
 Loss of water to the command area

Linkages with other sectors
1. District Agricultural Development Office

Syang Irrigation Scheme Vulnerability Assessment Summary
Threat
11. Increased Temperature (Command Area)
12. Increased Rainfall (Command Area)
13. Increased River Flows (Intake Structure)
14. Flash Floods (Intake Structure}
15. Landslides (Main canal)

Exposure
M
M
H
H
VH

Sensitivity
L
M
H
VH
H

Impact Level
M
M
H
VH
VH

Adaptive
capacity
M
M
M
L
L

Syang system is vulnerable to future climate change as many improvements still needed to the intake and canal distribution works.
2

Vulnerability
M
M
H
VH
VH

