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Food security at the center of our research

* Significant inequalities berween
Central Asian countries

* Mountainous regions

* CA has the environmentaol capacities
to improve its food security: water

* No unique onswer to food insecurity
* Holistic approach is required

* Threats are multiple: new and
continuous challenges
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Food security and Water security W A R =

Various stressors impacts on food security Downs P gchon eff:crency
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Food security and Water security
Downstream: irrigation efficiency

* Water diversion on small
streams

» Awater infrastructure
and management issue

(Un)sustainable agricultural practices
Downsiream: crop choices

* Whaat, maize, rice fruts/vegetables and cotton m lowlands: cash /’)
* Potatoes, wheat, alfsifa (some vegatables) in kighlands: subsistence :...4.5 ¢
o e .
g'.—— = Lt %,
ST, 5 a2
,"'" < *} * Catton: up to 7000 m3/t In

Turkmenistan, 3000 in
Kyrgyzstan, Kazakhstan and
Tajikistan

+ Wheat: from 2000-4000 m3
currently in Tajikistan and
Uzbekistan, ta 770 m3in
Kazakhstan and Kyrgyzstan
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(Un)sustainable agricultural practices
Downstream: crop choices

* Wheat, maize, nce frists/vegatables and cotton in fowfornds: cash
« Potatoes, wheat, alfalfa (some vegetablas) in highlands: subsistence
* Between sustoinability and vulnerability

(Un)sustainable agricultural practices

Downstream: crop choices

* Wheat variety trals and crop choices recammendations

Lack of space and low yields

Need for more productive/disease-resstant varielieg
Trials in South Central Asta: wheat from Tapdastan,
China and Fakistan

Lozl vanaties: more grains, splles, spiioesiet and tillers
Longes straw: as cattle fodder

However, Chinese and Pakistan varieties spiks and
gding are heavier

Earker matumaticn, particularty valuable at a tene of
climate change (harvest before Septembier)

Crosshreed of local and foreign varieties
recammended



(Un)sustainable agricultural practices

(Un)sustainable agricultural practices
Food security to its limits

Downsiream: crop choices

* Wheat variety trials 2nd crop choices recommendations g o r

'l‘l" ASRe . Ay~ A e . e A Cup o
CoBumn e -~ 3" g 3 ' i

z Crpragp 5

*  Tradtonsichooss of northern Afghanet s
Swmeans patatoes, ot andd alte¥s
o {ropctors mght saclee n e Siture:
¢ Srowncht, maur, twvaay, coupwn, sarghun

* Few green houses a partial
solution to food production
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Mooy Mgl Tarpsatm Toty Peangty .
* Winter vegetables at 2600 m
above sea level
*  Hot sprin
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(Un)sustainable agricultural practices
Food security to its limits

Farage production at 4200 m

asl

Very low precipitation {50
mmy/year)

Very and conditions

No other crops

Food security and migration
Downstream: households’ poverty

*  Monetary poverty | less than
2.15 USD/day)

*  Remittance dependency

* Lack of labor

* Impact on the production

> From limited food accessibility to
reduced production



Food production threat on food security , : Food production threat on food security
Upstream: rangelands degradation i i Upstream: rangelands degradation

- - - - V l ﬁ
* Food sacurity in Central Asia largely depands on |vestock e o — * Food secunity in Central Asia largely depends on livestock & i -
+ Rangelands = 65% of CA surface ) ‘ * Mulbple studies on rangelands degradation/regeneration ,_:{2; ‘
* Cost of the degradation 4.6 MS/year [Mirzabaey et al,, 2015} <3 3‘3 =< “‘1

+ For axample, rangelands In Amu Darya
bacin in Afghanistan experience a
dagradation on 15.5% of its surface since
2000

+ Declining precipitations {liquid/solid)

* High llvestock density

* Recovery when rest is glven to the lands
v Possible improvement with management

Velraoubity Asseisrient Roport, 2007



Food security vs Climate change

Upstream: cryosphere changes

« Where does the water come from in Amu and Syr Darya?
* Dynamics of sources and consequences for agriculture
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Amrw Dwrya
* Snow Is by far the main
source of water
* Very secondary role of
glaclers
* Snow is unfortunately
Bt ot @ e e understudied, but some
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Food security vs Climate change
Upstream: cryosphere changes

* Snow: the most crucial and variable parameter

* CA and Western China are
getting warmer and wettes

* Decreasing snowall and
COVErage \n some areas,
increase inothers

* General temperature
Increase

But more importantly..,

Dren i, Bl0



Food security vs Climate change

Upstream: cryosphere changes
* Total precipitation tronds

Food security vs Climate change

Upstream: cryosphere changes
* Snow Water Equivalent
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Food security vs Climate change .

Upstream: cryosphere changes

E __’{- o * Glaciers dynamics
s Healthy in Pamir

*  Declining [volume) in Tien Shan "ﬁ\'. 15

Food security vs Climate change
Upstream: cryosphere changes

¢ Long-term water supplies

vidnerability

+ Overall, incressing Growsh Length ek
Saaton by 10 éays duo 1o incroasing Dt i
temperature ond heat waves . et
{avapotransplration and watar needs) P ol ond
{Liv st al., 2020 pe




Food security vs Climate change

Upstream: cryosphere changes
* Runoff dynamics

*  Early 21st: ncreasing

v Mid 21ststabiloes

¢ Lane 21% incresse in Ay Daryg, decrease in
3 Darys Whh wiler shorages

# In Doth basing: paak of the runoft ane manth
eariar |fast soanw melt wn spring and less rain
1 samimer |

~ Longer krigatce percd

» But MO water in some cases (storgo)

Reasers;
*  Increasing roke of enfall {pluvial regime)
¢ Contiruous melting of ke

Croplands and cattle at risk
Avalanche, landslide, debris flow

* Systematic and severe consequences on foed sacurity
* Roads blockage, Nvestock and harvest destructions




Croplands and cattle at risk

Avalanche, landslide, debris flow

= Mare specifically on snow avalanches

. o o S

Thousands of cubic meters in only fow
seconds

Wet snow: very destructive

6% of the road network in north Afghanistan
Is blocked every year, every kilometer by two
avalanchas (Caiserman et 3l 2022)

8% in south Tajikistan (MSRS, 2023}
Food-Energy-Madicings supplies

157 2-present. 1900 livestock killed in 24
envents {recorded only) (Acharya et al, 2023)

Very dynamic spatiol and temporal pottern:
Jorecast and EWS ave possible

Croplands and cattle at risk
Avalanche, landslide, debris flow

= Mare specifically on snaw avalanches




Croplands and cattle at risk
Avalanche, landslide, debris flow

ﬂ Down to upstream: interlinked challenges
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* Snow Avalanches Frequency Estimation (SAFE|: Afghanistan, Gladar 4ymmks l

Tajlkistan, Tien Shan and Himalayas
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No one-size-fits-all strategy

—— e have fonds. poratocs, wheat and Recommendations (in a possible world):

animals, we just don’t have job”

# Improve the irrigation network

> Accessibity and productivity: = Diversify the crop choices
= Accaess to descent foed is bmited by 3 poor power of ¥ Choose alternative sofutions such as greenhouses using hot spring water
purchasing {monetary poverty, wmemployment, low * Secyring lands and roads
salones..}

* landlocied sacieties vary vidnerable with limited

roductasty (cimate, available lands, hazards): an . o
B e s it ey i Acks Next steps for (interdisciplinary) research
* Productioncan be improvad infrastouctuess (idgation
: and reads] and crop chaices # Diet, nutrition and self-sufficiency at household laval
| * L?BE;:::::::VQMN R S et 1 = Whera [when) the water will come from: at granular scale
global scalo cghallom (d".m;e'wm‘?) ) # Crops and cereals varieties trl:aEsl.n reasonable lacations
*  Shift from smow to rain_ the biggest challenge + Development of feod pracessing industry

* Posxileadaptations; crop calendars and imgation
efficlency
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