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Extra slide: the different components covered in the HICAP project, including food security. 



Hindu Kush Himalayas
• More than 210 million people
• Rapid socioeconomic, political, 

cultural, demographic, 
environmental, and climatic 
changes

• High poverty and inequality rates
• Marked by rich historical, cultural 

and religious diversity
• Multiple gender regimes 

• Insufficient scientific data & lack of 
cohesive information
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The HICAP study region and case study sites indicated in red, in the main river basins in the region.

More than 210 million people
Rapid socioeconomic, political, cultural, demographic, environmental, and climatic changes
High poverty and inequality rates
Marked by rich historical, cultural and religious diversity
Multiple gender regimes 
Many communities have coping strategies
Insufficient scientific data & lack of cohesive information

The region experience more change that climate change alone, and these combined changes do not affect everybody equal. It is therefore important to observe scale when assessing the combined impacts of climate-, social- and environmental changes.





What do we know from global-regional climate trends?

Figure sources: IPCC (2014) Climate Change 2014 – Synthesis Report and NOAA (http://www.ncdc.noaa.gov)

1°C
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Let me start with the past to present global trends and quickly work my way down. 
1) The world has become about 1 degree warmer over the last century. 

2) This is an average over both colder and warmer regions, which you can see in the variation in colouration middle figure. 

3) The Himalayan region is one of the regions warmer than the global average – the colour indications for the region range between about 0.4 to 1.5. 
The Himalayas have also become both wetter and drier than 100 years ago.

Of course, we should be aware that not only are there regional differences from the global mean, there are also 
4) large annual and seasonal differences from this global mean, 
From this last figure we can see that especially the last decennia have been critical in Asia’s warming.



Regional impacts – Climate attribution

Source: IPCC (2014) Climate Change 2014 – Synthesis report. Summary for policymakers.
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At the regional level I want to use this IPCC figure indicating the contribution of climate change on several issues: The figure is for ASIA, but much relates to the Himalayas as well. The filled symbols indicate a major contribution of climate change, and the open symbols only a minor contribution of climate change.
We see that climate has impacted

The ice and water system, 
Terrestrial ecosystems
And Livelihoods, health and economics

We also see non-climatic effects on food production, water availability and livelihoods.

However, this resolution is again not nearly good enough to say something about the local level effects,



HICAP Climate and Water Atlas

• Accessible via http://www.icimod.org/?q=20533

• 5 Major river basins (Brahmaputra, Ganges, Indus, Mekong, 
Salween)

• Snow and glacier melt, River discharge, Temperatures (Tmin/max), 
socio-economic indicators related to water

• Local trends, vulnerabilities and adaptations for past, present and 
future

• Seasonal to monthly analysis scale

• Himalaya Spatial Processes in Hydrology model (HI-SPHY) - a raster 
based highly detailed full distributed cryospheric- hydrological 
model, 1 x 1 km spatial resolution with daily time steps
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It becomes clear that if you want to say something useful about impacts or consequences for people in the Himalayas you have to go beyond the regional scale, and address different drivers of change. 

The HICAP project went several steps further, with many case studies, river basin and local approaches, informing about climate- and other change and trends to support planning at the regional and local level. 

The Climate and Water atlas, which was presented at the COP21, is one example with many detailed info-graphics for the 5 major river basins in the region, the Indus, Ganges, Brahmaputra, Salween and Mekong. 

The atlas describes background information of climatic, hydrologic and socio-economic nature, and it describes the past, current and future trends in climate and hydrology. It uses a detailed 1x1 km model called Hi-SPY, used by FutureWater in the Netherlands.






http://www.icimod.org/?q=20533
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I probably absolutely no time to show you all the detailed maps and figures, but the atlas contains many, including maps on hydrology, water use, precipitation and temperature maps, changes in river flow, and short stories on impacts and adaptations.



Annual Runoff and projections

Past to present:
1951-1980 to 1981-2007

Future trend:
2041-2050, RCP4.5 and 8.5

Amount: No Trend

Duration: No Trend

Warmer winters

Increased Temperatures

Most increase

Increased Rainfall
No increase

Increased runoff
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I DO want to summarize some of the atlas’ findings for climate and hydrology change:

For the past to present climate in the region:
Over the last few decades and across the region there has been NO discernible trend (increase or decrease) in the amount or duration of rainfall, although there has been considerable year-to-year variability. For temperature, we can summarize that the three winter months December through February are getting warmer in several areas, and that seasonal extremes are getting larger.

For future temperatures, precipitation and runoff projections for the 5 river basins 25-35 years from now, shows
Increased temperatures for all basins but most in the west. 
They also show increased rainfall for the Ganges and 
eastern Riversystems, but 
not for the Indus. 
The total runoff from combined glacier- and snow melt, rainfall and baseflow is not projected to change much, except for a small increase in the Ganges.



Large local differences demand local approaches

River and ground-water

No access to river: monsoon and springs

Melt water

Often great diversity in one analysis domain:

CICERO report 2014:01 Book: forthcoming
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In spite of the detail and amount of information in the atlas, we know that the Himalayas is a geographically very diverse region, even on small distances there are great variations in elevation, climate and water access. 

For some forms of planning, a river basin approach will absolutely give what is needed. For a local farmer on a hilltop or any valley without direct access to one of the major rivers – probably much less. In an area as geographically heterogeneous as The Himalayas, even basin level model results for any SPECIFIC location will be inaccurate because their reoltution does not capture or distinguish change at both the valley AND the hilltop, while we KNOW that temperature and precipitation ARE very different at different elevations or between even nearby locations.

It becomes clear that if you want to say something useful about impacts or consequences for people in the Himalayas you have to go beyond the regional or even basin scale.
 
The HICAP project went several steps further, with many case studies, river basin and local approaches, informing about climate- and other change and trends to support planning at the regional and local level. Here I want to highlight 2 other publications: 

A CICERO report presenting a local downscaling approach: combining dynamic downscaling models with local climate data – describing details for climate variables such as number of consecutive rainy days, growing season changes, extreme temperature events, etc. 
Forthcoming, a holistic, local case studies approach, studying the interplay between climate change and the local social-, cultural-, economic-, political-, and institutional systems in context of agroforestry – and compares these across cases







Local climate trends

1 Current climate
Local relevant conditions
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2 Projected change
Dynamic downscaled model

3 Local climate change
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Assumption: Local trends follow
domain changes

Advantages:
Increased local relevance, 
Shows timing, more realistic
amount and duration of rainfall, 
extremes, growing season, and 
variation, and helps identify new
risks and opportunities

Some trends:
Nighttime temperature increase
Especially winters warmer
Higher areas warmer

More intense monsoon in east
Mid and west increased winter
precipitation

projections are NOT predictions!

WRF model (12km x 12km) 
driven by the NorESM
GCM model

Dynamically downscaled

8 domains
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The CICERO report tries out the following method to decrease this «basin-to-local variation and uncertainty» and make large scale modeling data at least a BIT more locally relevant .

We used a dynamically downscaled model for different sized regions 1 to 8
We ran a high and low global warming (RCP8.5 and RCP4.5) scenario for daily Tmin, Tmax and Precipitation, here broken down into 3 periods, 2010 to 2030, 2030 to 50 and 2050 to 80, and noted the CHANGE from the 1996-2005 baseline period. 
We looked up local weather station CLIMATE data matching for some specific locations for the basline period. 
By applying the modeled CHANGE to the local PRESENT climate we can have some idea what the projected local FUTURE may hold. 

The method of course has gaps – but overall, combining the projections with the local climate makes the regional projections more realistic for the local level.

5) For many issues, especially farming, what matters is the TIMING of events such as rainfall, and their AMOUNT and DURATION. Using these day to day data for 3 periods it was easy to make such type of figures representing local changes in seasonality etc. 

I cannot discuss any specific local trend, but the method implies that local trends follow the larger domain changes, adjusted for the local climate and elevation. 

In general, nighttime temperatures will increase more than daytime temperatures, winter will warm more than summer, and higher areas will warm more than lower.
There is no clear trend for monsoon, but in the east it appears to become more intense, while in the mid and west especially winter season may see more rainfall, if only a bit. Also the timing becomes more uncertain.

But - any projection is a theoretical, simplified version of the future. NOT a prediction! They just serve to identify the realm of the possible, to assist planning accordingly.




Climate/Hydrology atlas conclusions

• Temperatures across the mountainous Hindu Kush Himalayan region will increase by 
about 1–2°C (in some places by up to 4–5°C) by 2050. 

• Precipitation will change with monsoon expected to become longer and more erratic. 
• Extreme rainfall events are becoming less frequent, but will likely increase in intensity.
• Glaciers will continue to suffer substantial ice loss, with the main loss in the Indus basin. 
• Despite overall greater river flow projected, higher variability in river flows and more 

water in pre-monsoon months are expected, which will lead to a higher incidence of 
unexpected floods and droughts.

• Changes in temperature and precipitation will have serious and far-reaching consequences 
for climate-dependent sectors, such as agriculture, water resources and health. 



Impacts depend on more than climate change …

Local futures depend on much more than climate
(and hydrology) alone. 

Many issues play a role in vulnerability:

• Literacy, education and standards of living, 
poverty

• Infrastructure and distance to market
• International food prices and market fluctuations
• Policies and management related to agriculture
• Agricultural practices: (un-)sustainable land- and 

water use
• Lack of institutional organisation
• Men outmigrate, woman working on farm …

Human development index

Multi-dimensional poverty index

de
pr

iv
ed

no
t d

ep
riv

ed

Brukernavn
Presentasjonsnotater
Many factors affecting regional and local food production and security, including socio-political and environmental factors, but also a feminization of agriculture which requires special adaptation planning



Future trends – a puzzle with many pieces

2) Impacts of (climate) change depend on
local vulnerability and resilience and 
developments in many components:

• Social: Level of development, literacy, 
education, information access and standards 
of living, outmigration, ...

• Economic: Infrastructure and distance to 
market, (international) food prices and market
fluctuations, remittances, …

• Political: Policies, management and 
institutions related to agriculture, …

• Traditional/Cultural/Agricultural 
practices: (un-)sustainable land- and water 
use, availability of resistant and productive
seeds

• …

1) Climate info and Climate trajectories
are important for local future trends

COP21

Likely
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A final word on future trends –  The future Climate Trajectory is important: 

Are we headed for a COP21 pledges kinf of world, very ambitious, with little additional warming?
Or are we headed for what most studies think is most likely, a warmer world?
I only covered climate, but future change and impacts depends on much more than climate alone: 
Social, economic, political, cultural, traditional, and agricultural factors and practices play a large role in local resilience and vulnerability.
Global, regional and local change and trends depends on many puzzle-pieces, including social factors and choices, economic factors and choices, political and traditional, cultural and agricultural systems. It also depends on HOW these factors or puzzle pieces are placed together, and there are many different actors at different levels.
Much of these details and connections are described in the forthcoming publication on adaptive capacities in Himalayan agroforestry systems. 




Conclusion

• Note: Socio-economic, political, infrastructure, institutional factors as least as 
important as climate change

• Need (Besides better climate and hydrolgy models and targeted information about
these): Sustainable land- and water use, building institutions, enabling market
access, education, heat tolerant species, agricultural biodiversity and flexibility, 
addressing outmigration and gender issues … 

 All ministries involved in ‘‘climate change adaptation’’, not in the least Finance
 Capacity building at district and local level

 Also about ‘‘us’’: About 70% of the food in developing countries is produced
by local and small-scale family farmers



Contact: oort@cicero.oslo.no

Climate and Water Atlas:
http://www.icimod.org/?q=20533

mailto:oort@cicero.oslo.no
http://www.icimod.org/?q=20533


Downscaling climate projections
What I superimpose is a domain average. This captures current local climate pattern well, but
change over time (level, timing) may be issue at local level: 

Underestimation for high lying areas and overestimation of low lying areas: High level sites
change differently (greater difference in level and timing?) than lower lying sites?

But: best option, and more realistic (1 step closer to truth) than plain domain level. 

Using downscaled climate models for the Himalayas
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