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Key messages from hydrological modelling:

1. The CAZ is hydrologically very variable, with some areas acting as
cloud-affected forests

2. The CAZ has a limited effect (footprint) downstream (esp. in dry
season) - nearby populations are most affected by conservation and
reforestation

3. The deforestation that has occurred to date is orders of magnitude
greater than that which will occur over coming decades, so most of
the hydrologically negative impacts have already occurred

4. Conservation or afforestation always improves water quality
compared with BAU, but can have positive or negative effects on
water quantity and dry season flow (but there are also opportunity
costs of conservation)

5. Reforestation has to scale-up significantly to outweigh hydrological
effects of background deforestation (to date it has had small impacts
on water)
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Hydrological footprint of PAs & beneficiaries (people): annual mean
Hydrological footprint is the % of water at a point originating in PAs upstream
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Hydrological footprint of PAs & beneficiaries (people) (annual maximum influence -

usually in dry season)
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Hydrological footprint of deforestation (2005 to 2013, PERR_FH) -
the extent of MAXIMUM POTENTIAL INFLUENCE (% contribution)
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Key messages from hydrological modelling:

1. The CAZ is hydrologically very variable, with some areas acting as
cloud-affected forests

2. The CAZ has a limited effect (footprint) downstream (esp. in dry
season) - nearby populations are most affected by conservation and
reforestation

3. The deforestation that has occurred to date is orders of magnitude
greater than that which will occur over coming decades, so most of
the hydrologically negative impacts have already occurred

4. Conservation or afforestation always improves water quality
compared with BAU, but can have positive or negative effects on
water quantity and dry season flow (but there are also opportunity
costs of conservation)

5. Reforestation has to scale-up significantly to outweigh hydrological
effects of background deforestation (to date it has had small impacts
on water)



Hydrological footprints - the downstream impact of all-time

historic forest-cover change (WW V3.3, 1 ha resolution)
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Land cover and use change (LUCC) scenarios (collaborative with Jenny
Hewson, PAGES)

e Business as Usual (BAU) - continues the 2005-2013 deforestation trajectory (1.08%/yr) to
2023 over the entire modelling extent

e Effective conservation - projected rate of 0.03%/yr within all protected areas (based on
historic rate in MNP protected areas). Projected rate of 1.23% in all unprotected forest plus
those PAs not affected until recently

e Forest recovery intervention (RECOV) - increases tree cover to 100% in 27,000 ha of
recently deforested, sparsely populated land and converts land use to non-agricultural.
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Business as usual
deforestation to 2023
(61Kha loss in CAZ):
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Key messages from hydrological modelling:

1. The CAZ is hydrologically very variable, with some areas acting as
cloud-affected forests

2. The CAZ has a limited effect (footprint) downstream (esp. in dry
season) - nearby populations are most affected by conservation and
reforestation

3. The deforestation that has occurred to date is orders of magnitude
greater than that which will occur over coming decades, so most of
the hydrologically negative impacts have already occurred

4. Conservation or afforestation always improves water quality
compared with BAU, but can have positive or negative effects on
water quantity and dry season flow (and there are also opportunity
costs of conservation)

5. Reforestation has to scale-up significantly to outweigh hydrological
effects of background deforestation (to date it has had small impacts
on water)



Forest recovery intervention (RECOV)
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e Increase tree cover to 100% in 27,000 ha of recently deforested, sparsely populated land and
converts land use to non-agricultural. INCD calls for 270,000 ha reforestation in the entire
country. We apply 10% of that to the CAZ watershed.

e RECOQV only keeps pace with the CON-reduced rates of deforestation so there is no net

increase from present forest cover.

Betrandrak

Areas targeted "

¥ RacantDefl owPon (boolean)



http://www4.unfccc.int/ndcregistry/PublishedDocuments/Madagascar%20First/Madagascar%20INDC%20Eng.pdf
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Scenario Analysis Conclusions

95% of people are hydrologically affected by current forest cover (mostly
a little), 99% by historic forest loss (mostly a lot)

The future scenarios produce small changes relative to those benefitting
from forests and those affected by historic forest loss, the vast majority
of people will be hydrologically unaffected by short term future changes

The differences between the scenarios are small in terms of number of
people affected

Forest loss leads to benefits and dis-benefits for water quantity and
quality, depending on location (winners and losers)

Those dis-benefitting from poorer water quality significantly outweigh
those benefitting from improved water quality

Conservation leads to a decline in forest loss, maintaining higher water
quality for around 12K people



Over to you,

1. You can use WaterWorld and Co$tingNature to
repeat, follow-up these analyses or to generate
completely new analyses locally or nationally for
anywhere in Madagascar.

2. You can replace our global data with your own

3. You can freely include the tools as part of your
analytical toolkit for decision and policy support



