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Results at global scale
1960s to 2040s (SSP2-RCP6.0)

> Mountains are important for lowland water resources, but to
what extent do lowland inhabitants depend on mountain runoff?

Lowland population in
dependence of mountain
water resources in 2040s
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Hot spot regions for irrigation
2041-2050 (SSP2-RCP6.0)

Potential dependence on Area equipped for
mountain water resources irrigation
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« In many regions of the world, mountain areas show disproportionally high runoff,
and are “Water Towers™ for the subjacent lowlands (Viviroii et al., 2007).

- Especially in semi-arid and arid climate zones, lowland areas depend critically on
runoff contributions from mountains. However, the magnitude of this dependence
has not been clarified yet

+ We attempt to fill this gap with an analysis that covres changes in climate and

1 and the of mountain water resources for food
security (Viviroli et al., 2019).

Methods

Definition of mountain areas

« Typology following Meybeck et al. (2001), adapted from 30" to 5' resolution

- Mountains (including elevated plateaux and hills) encompass 39% of land surface
~ Lowlands are defined as the remaining, non-mountainous area ( )

Analysis

Water balances Comparison and interpretation
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Method and data details

« Global hydrological model: PCR-GLOBWB 2.0, runoff and water consumption

« Resolution: daily ime-step, aggregated to decadal averages,

~ Model spatial resolution: grid cell length 5 (~9 km at Equator)

- Population: HYDE 3.2 database, S5P1, SSP2 and SSP3 pathways after 2015
- Past climate: CRU TS 3 .2, disaggregated with ERA40 and ERA-Interim

- Projected climate: RCP4.. d RCP8.0, using 5 CMIP5 GCMs for each

- Scenarios considered: SSP1-RCP4.5, SSF‘Z-RCPG.O. S5P3-RCP6.0 (ISI-MIP)

Lowland population 1960s-2040s
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The number of lowland inhabitants that potentially depend on essential runoff con-

tributions from mountains (s ) grows from ~0.6 billion (23% of world's lowland
population) in 1961-1970 to ~2.5 B (39%) in 20412050 (ssP2-Rors o),

Irrigation in lowlands 1960s-20405s
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W Depending on mountains M In addition unsustainable use of local blue water resources
One third of global lowland area equipped for irrigation is currently located in
regions that both potentially depend on runoff contributions from mountains

and make unsustainable use of local blue water resources. This figure is likely to
rise to well over 50% in the coming decades (ssP2-Rcre.0).

Spatial patterns in lowlands 2040s

Downstream of High Mountain Asia, >1.1 billion lowland inhabitants will depend crit-
ically on mountain runoff. Further hot-spots are e.g. found in the Nile (143 million),
N\ger (73 M), Gudavsn (GB M) and Shatt al-Arab (64 M) River basins ssea-rcpé o).

More than half of lowland area equipped for irrigation today could be located in
regions with high dependence on mountain runoff and low sustainability of local
blue water resources (ssea-Rcpé.o).

Drivers of changes 1960s—20405
Increasing dependence on mountain water resources is mainly due to increased
local water consumption in the lowlands (ssrz-rRces o).
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Conclusion

The confribution of mountains to lowland water resources and food production will
becoming even mare important than it is today. Therefore, mountain areas should
receive particular attention in basin-wide water resources management and efforts
towards sustainable development. Our overview provides a guide to regions where
more profound knowledge of mountain water resources is urgently needed.
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