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Thisstocktaking reporivas commissioned by DFID Yemen from the ICED Facility in 2018HEfast output

of a two-part effort to 1) improve access to ufp-date information on water security in Yemen for development
actors and2) begin discussions on what could and should be done to tackle this long term issue during the
presentconflictand eventual reconstruction phase

hLIAYA2Yy & SELINBE&ESR | Nt necésSurily refiiche NBIKOGozemyient: pyliey. Reat®rs
are requested to contact the ICED Facility if they wish to correct any significant factual errors.
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Executive summary

Yemen has a long history and reputation as a wattressed countryIn the last several decades, the

O 2 dzy G NB Q dhadhiRehXGtefadilyiidcr2aginand agricultural and irrigation methods have undergone
radical changeplacing immense pressure on an already strained and very limited water resdine®nset of
war has served to exacerbate an already extremely vulnerable situdtienstate of alreadgtretched and
often inadequateurban and rural water supply facilitiémsdeteriorated further due to the consequences of
the war and conflict.

This report takes stock of the current status of water security in Yemen after four years of war, documenting
the impact that conflict has had on water securitfhe stockdking exerciseompaed the state of water

security before the war to the current siition, and assegsl how other factors, including climate change and
the underlying problems and vulnerabilities of the water system that existed prior to the war, contributed to
the deterioration ofii K S O 2vegrystEngs &

The final section of the rport identifies someopportunities for stimulating strategic efforts to rebuildafter

the war with water security issues on the agendandto securesustainable provision of water servicies
socialand economic developmenthis builds on annderstanding of where the greatest development needs
arein water resource management, supply and usedseeks alignment betweelnumanitarian and peace
building effortsand longerterm water security This report will be followed bg more inrdepth development

of some of these ideas in a scoping paper for DFID Yemen.

Prior to the war Yemen was exposed to a wide range of vulnerabilitihge to intensve use of limited water
resources An ovetreliancein large parts of Yemeon nonrenewable fossil groundwater, ucoordinated
water management practices such as the building of upstream dawsing downstream shortagespid
growth inpopulationand water demandn urban areas, anth poorer parts of tie country areliance on water
intensive agriculturgproductionfor economic subsistence left the countagutelyvulnerable todisasters,
climate variation and other shock3ust before the war in 2013, tleeanualper capita water availability in
Yemen wa 116ni ¢ already well under the international norm of 1008wonsidered thethresholdfor water
scarcity By comparison, the figures for Syria and Somalia were 3@mcth444n3 respectively in 2014

Thewar hashad anegativeimpact onthe availability ofwater for a range of fundamental social and
economicactivities. The conflict has significantly disrupted the provision of water to consumegeger
infrastructure has been actively damaged or destroyed as a tactic of war, the increfass prices and
disruption of supply chain for water facilities equipment and spare parts has left utilities unable to properly
operate and maintain a weflinctioning water supply system, and the inability of consumers to pay for water
has led to thesevere decline in the state of both urban and rural water facilities. Agricutfargitalsource of
economicactivity, particularly in poor rural areagshas suffered, the production aftaples and mostash crops
has greatly decreasedue to soaring fukprices and neglect of the irrigation systemssummary of the impact
of war on the various dimensions of water supply is provided in Table 1.

Water security dimension Change due to political crisis and war

I Noting here the significant contribution of rainfall variability, which through a large proportion of cereal crops
being rainfed creates acute vulnerabilitp the effects of conflict in particular the growing cost of fuel usually
used to pump irrigation water to substitute for rain.

Effects of wapn water security in YemefStocktaking study 4
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Water for economic growth  Deteriorated: cultivation ofcash crops reducef0-21%)in upland areas, witl
the apparent exception of gaiNear disappearance of horticultural cash cro
from lowlandsdue tothe changed economics of higdricednon-subsidsed fuel
Implicationthat the pressure onvater resourcanay havesased off Indications
from a few areashat water use has become more efficient

Water for peace, against Mixed picture ¢ with tensionsin some areas becoming more intense a

conflict complicated whereas in other areas there is larger or steadied local cooper
around water resource management or deliverfylocalwater services. Contra
over water has not been driving the war; it hasnaineda local affair though
many issues to be resolved still

Groundwater security No hard datac but most likelythe deficit between use and replenishmer
(which stood at 7509 is stable or slightly reducednd rate ofgroundwater
over-extraction slightly apered off.

Surface water security No hard datag but less use of surface water in spategated lowlandareas as
the larger systems no longéully function and agriculture concentrates aroun
the wads, more water passed on downstream

Rural WASH security Deteriorated: damage due to war and shortage of fi{g%of civilian facilities
were reported damageth 2016alone combatsubsequentlyntensified on top
of low coveragg47% respgctively27% for rural water supply and sanitatio
and nonfunctionality (290) prior to warDecreasingconomic abilityof users
(increased cost, lower disposable income) to contribute becomes the consti
Area of humanitarian support.

Tablel: Summary of water security challenges attributable to the war

There have alsdbeensome positivedevelopmentswithin this complex landscapeNhile agriculture has

been placed under great strain, some crops are still producing reliable yields, with a notable example in gat,
which, in spite of its somewhat controversial natufegs remaind a profitable crop despite increased fuel
prices.In some areas where water has been particularly scarceeffi@ency of water uséor agriculturehas

seen some impreement.In the urban water supply sector tospmeutilities have seelincreased efficiencies,
particularly withtechnically qualified people managing, monitoring water supply and improving collection
efficiency. And while water disputes community level doccur,they are still rare, andhere are alsositive
examples of cooperative governance to fill voids where water management is failing due to inaction.

Even with the end of the war, due to its natural climate ampde-existing development contextyemen will
continue to be a water scarce country & will find meeting its water supply needmcreasinglychallenging.
In looking ahead to peacebuilding and rebuilding efforts, investments will have to be thoughtfully and
strategically made to strengthen both short term humanitarian needs, as well geddarm development
needs.This report identifies thenajor risksarising fromthe current water situatiorwhich couldhamper
recovery anddevelopment in YemenJeng with areas obpportunity.

2 Spate irrigation is a form of water management and water use that is common in Yemen and in a number of
other semiarid parts of the world. Use is made of short term floods in otherwise dry river beds that are diverted
to the land and are either used directly or used to store soil moistsee alsovww.spateirrigation.org

Effects of war on water security in Yemé&tocktaking study 5
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Targeted destruction of watanfrastructure, while decreaseid intensity from its peakcontinues to
pose a serious risk and could cause catastrophic knaakffects for water security over a wide area,
hampering reconstruction efforts and the ability to fully recover

1 The massivéealth hazards presented by aging and damaged urban water infrastructure, as manifest
in the cholera pandemic, continue set back recovery and social and economic development

1 Extensive damage to spate irrigated areas and neglect ofediareas that acount for 18% and 51%
of agricultural land use respectively, which has already more thared@i@gricultural output,
continues to worsen impacts on food security, poverty, and livelihoods

1 The unsustainable, continued overuse of groundwater for agriceiffurther increases vulnerability

to water shortages and risk to the impact of any further disruption to the water supply.

Opportunities

1

Because water is largely seen as a local resource and assdiffindt to exploit forstrategicgain in

the conflict it could be the most promising area for reconciliation and local peacebuilding efforts. The
apparentnon-politicised nature of watecould beexploitedii 2 & o6dzAf R ol O] o0 S0 G SNE
water resource management measures

There is a substantial body of wgskedating the wathat investigatel techniques and approaches to
improve and balance water use with sustainability consatiens. These were building momentum

prior to the war and remain valid

The increased presence and reach of humanitarian organisations present on the ground should be
positively leveragedThere is an opportunity to integrate and align their wods (it sanetimes

already i$ with water service providers and managers to achieve more sustainediéamgmpact

Finally, there is an urgent need to develop recovery investment packages for the water sector. These
may also be used to address the underinvestmafrthe past. Priorities should include urban water

and sanitation, well monitoring and surveillance, solar power for WASH facilities, and repairs of spate
irrigation canals, dams, and rural water systems.

3 See Sectiod.2 for further details.There have not been any instances observed and documented where the

fighting or political manoeuvring in Yemen have bedsarlyover control of water resource@s opposed to
land or other economic assets)Vater utilities and agricultural facilities have been damaged and destrqyed
apparently deliberately given the scale and specific nature of the destructiomthe aim appearto have been

to cause distress to the population (as also in the targeting of health facilities and heritage) rather than gaining

control over water resources

Effects of war on water security in Yem@&tocktaking study 6
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1. Introduction

This report takes stock of water@grity in Yemen after four years of wdatdocuments the impact of the period
of turbulence and conflict on water security in Yemeavhile also summarising the state of the teasector
preceding theconflict, the impact of climate changend charting the many problems and vulnerabilities which
now interact with conflict to the detriment of water security.

Water security has always been a concern in Yeribe countrshas been rankedonsistentlyamong the most

fragile countries in termsfowater available per capita and has struggled with providing access for all to safe
water. The high population growth (3.1%) put large pressure on the resource base and the water faRilitads.
development policieg particular inpublicenergy subsidis- in the decades precédg the war encouraged the

heavy extraction of water for agricultural useaf estimated82-9L: 2F |, SYSy Qa g G6SNJ dza S
agriculturé. Thisledto a rapid fall in water resource availabilapnd increasing scarcity imghly populated parts

of the country.! & GKS &alYS GAYS | SYSyQa S Osipwik farilYahdh y S R
agribusinesgomprisinga large shre of the jobgestimated31%)and hence livelihood security the country.
Furthermore,limited efforts in implementingwater saving measures the agriculture sector ¢ where most

water is being usedas evidenced ly the low penetration of water saving techniquesreated a unique
vulnerabilityto disruptions in water supply eveprior to the wa. The war served tdurther exacerbatethe
challenges tsocialandeconomicdevelopment througtphysical damage water infrastructure and disruption

of the political economyaffecting both immediate needs and longerm management.

The current conflict has served to accelerateterioration of the already fragileeconomic assets in many parts

of the country, including water infrastructurein particularpiped networks andirban waste water treatment
facilities.In humanterms, decreasedaccess to &fe drinking waterand sanitary condition$as resulted irwhat

has been calledt 1t KS 62 NARG OK2f SNJI* Siniaiiy) tNeSdetgriordted stéitekKdd some2diliher €
irrigation canals causealsharp drop imgriculturalproductionundermining the livelihoods @largeproportion

of the farming population.

This stocktaking reposas compilecbased orthe study of published and unpublished material, interviews

with key pesons and a panel questionnaifEhe work wasnformedby the insights of a group of Yemeni

scholars still pursuintieir researchin water isuesin spite ofthe conflict By contacting more that5 key
informantsin Yemef we havesoughtto understand the changes in the last ten years and triangulate

accurate information ta@wome to a fair assessment thfe current water securitychallengesHowever,a

disclaimer is warranted: data availability on Yemen is weak and was so even beforertAdngra are gaps,
uncertainties and contradictions, even on important matters, such as water resources availability, water levels,
food import and production. We havweaade efforts to obtain the most accurate information availalleere

possible, but sométes uncertainties remain.

The stocktakingeport comparesthe state of water security before the war to the current situation, and
assessed how other factors, including climate change and the underlying problems and vulnerabilities of the
water system that existed prior to the war, contributed to the deteriooatiof water security of the countyyn
orderto identify opportunities that could stimulate efforts to rebuild the country after the war and ensure the
sustainable provision of water services to contribute to societal and economic development goals

Thefollowing sectionglocument the information gatherednd synthesiseébr the stocktaking exercise

Section 2 outlines the definition ofvater security and how it links tother development areasSection 3
provides an overview dfow water securitywasbefore the war how itchanged during thevar and theextent
climate changés expected tdurther impact the current situation Section4 makes observations on the
relationshipbetweenthe conflict and water Section5 looks into the wider context of political economy and

4(UNICEF/WHO, 2017)

5 Interviews were held by the writing team by phone and other media witvesal key persons. Through the
Water and Environment Centre also key informants were approached in government and farmer organizations
using an open checkilist.

Effects of war on water security in Yem@&tocktaking study 7
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recent changesg insofar as these can be observethcluding someassential context on the ability (or not) of
public authorities to regulate water issues in Yem®8actionss to 9 analysethe four areas where water
security really matters andihere thisis an issue of healtlsurvival,income,employmentand weltbeing,
respectivelywater for food securitygection6), water for commercial production and economic growth
(section7), water security in urban areasgction8) and in rural areaséction9). Section10 concludeswith a
summary of thampacts of the war on water security and thisksand opportunities in the current context

There ismore to say and consider outside this summary paper, and it will be necessary for development actors
G2 O02yGAydzS (G2 RSRAOIFIGS GAYS FyR NB&az2dz2NOSa G2 dzy RSNA G
Thispaperhas been kepbrief and succincto serve as a spur for a wider effort

2. Defining water security

Water securityis the sustainable provision of water servicks contribute to societal goals, such as health,
economic development, food securitgmploymentand peace, within acceptable levels of rfs¥i{stainable
provisiorfxoncerns the availability of water resourcegter services for domestic and industrial needs, the
prevention of pollution and contamination and the ability to deal with uncommon evem particular drought
and floods.

In the case of Yemenyater security is directly linked to broadepcietal goalsits contribution to economic
development (more than 50% of the population depends on agriculture for income, the larger area ofisvhich
irrigated); the ability of the countryto produce its own food (emphasised lately with therrent spectre of
famine); ¢ | (i $onlkEution to health (e.g.the reduction of waterborne diseasgi® particular cholery and

the prevention ofconflict (water can beboth a divider and a unifigr

3. Water security befor¢he war

3.1 Situationbeforethe war

Yemen has a long history of water managemébme of the most intricate water diversion structurage in
usein the countrysuch as ganatscontrolled springsndriver bed stallisers (Baquhaizel et al, 201 X)etin the
lastdecadesii K S O gfdmylaiwdin@sources have come undeonsiderablegressure and even lortgefore
the war Yemenwasrecognisedas one of thes 2 NJeRsfwatersecure countries.

Population growth has beetonstanty high It stood at 3.1% in 20192 yS 2 F (KS 62 NwiihQa KA IK:
growth tapering off slightly since themaccording to World Bank estimateAs water resources have not

increasedper capitaavailability has fallen correspondjly to 95 m? per yearin 2018 Whilst this is already one

of the lowest in the world, it is expected to drdprther to 55 n# by 2031. This would be below even the level

required to solely meet domestic water requirementsutting this in perspectivea countryis commonly

definec? I awatdl stressed@f the amount of renewable water in a country is belowdQ n?¥ per person per

year;Wg I 1 SNJ a4 OF ND®Qnt. Bsfow 300 A & 0 S ¥ @bdokitS WdfeRscawtigAlthough other

countries in the region share similar per capita figures, Yemen has no desalination capacity to augment naturally
available sources and itaral economy is far more vulnerable to water stress than its richer neighbours

5 Simplified definition from UNVater (2013)

A d Yy is@nancient type of wateisupply systen, whichtaps underground mountain water sources trapped

in and beneath the upper reaches of alluvial fans and channels the water downhill through a series of gently
sloping tunnels, often several kilometres long, to the places where it is needed fatiorigand domestic use.
(Encyclopedia Brittanica)

8 Falkenmark indicator definitions

Effects of war on water security in Yem Stocktaking study 8
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Added to thesheerlow per capita water quantitythe limited water that is available is usedry intensivdy in
Yemen with almost half of the agriculturdbnd beingunder irrigation, There are three main types of water
resourcein use in Yemerd NP dzy R ¢ | (i $sNdft dusadionJfloddS & Sphemeral rivérand the direct use
of rain. The large majoritybetween 82 t091%)of water use in Yemen is attributed to irrigation for agricultéire

As discussed in sectis and 7, duringthe course of thdast four yearof conflictwater use mayn facthave
reduceddue to imgoved water use efficiency in groundwater irrigated areas and the decline of spate irrigated
areas following the disrepair of the flood channdtsidence for this is still anecdotal, however, and the longer
term effect of the former of these two trends iscertain, while the latter trend does not describe a positive
effect on water security.

Type of | 1970 2001 2007 2012 % Change
cropped area (19702012)
Groundwater | 37,000 410,000 453,616 405,264 995%
irrigated area

Spring irrigated 73,000 n/a 29,492 40,527 -44%

area

Spate irrigated| 120,000 n/a 147,602 255,175 113%
area

Subtotal 230,000 n/a 630,710 700,966 205%
irrigated area

Rain fed area | 1,056,000 610,000 614,185 735,480 -30%

Total cropped| 1,290,000 1,200,000 1,484,852 1,436,446 16%

area

Populatiort® 7.66 M 1830 M 2170 M 24.88M 325%

Table2: Transformation in agricultural water ud®70-2012. Source: M, 2012

But s Table2 showsg based on officiadstimatesc the 19702012 period was a time abmplete transformation

in water use in Yemeh From nearly zero in 197@roundwater irrigation rose to 400,00hectares (ha) in four
decades, almost entirely by privately owned wells. @tea under spate irrigation increased significantly as well
from 1970 to 2012. Part of this was made possible by development investment in the spate infrastructure,
another part was fuéeéd by the conjunctive use of groundwatand spatewater ¢ with farmers developing
numerous shallow wells in the command areas of these extensive surface irrigation systems.

In contrast the area under raified agricuture declined dramaically. This hadbeenattributable to low grain
prices (due to food imports), competition from other income sources and the inability to maintain water
harvesting structures. The decliria rain-fed agriculturehas had a longerm negative effect on water security
in these areassthe traditional terraced fieldshelped to stabilse the high land environment and retain more
water on the slopesto feed into groundwater rechargeThe decline in agriculture leads to the breakdown of
these structures which compounds water stress.

This transformatin should also be set against the spectacular population increagereasing more than
threefold in the same 1972012 period.

991%is based on FAO dasmd has been more or less stalsiace 1990This is a similar figure to other countries

in the region, which are also water stressed but tend to have fewer exacerbating factors negatively affecting
water security. 82% comes from the often quoted water balance

10 Sourcehttps://www.populationpyramid.net- for 1970 the population of (North) Yemen was 6.16 M, and the
estimated population of the Republic of South Yemen was 1.5 M.

11 As government statistics the figures are bdsen estimates and as such not entirely accurate. Under the
Yemen Water Portal project an irrigation map was created in 2013 for Yemen based on high resolution remote
sensing analysis. This established the area under irrigation (groundwater and spattomigit 753,800 ha,

which is not at large variance with official statistiosith the difference being 6%. As data become more specific
(on crops or on areas), the deviation may be bigger

Effects of war on water security in Yem@&tocktaking study 9
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The transformation in water ushas caused the depletion of groundwater in Yenthrough massive and
prolonged ovesextractionfrom aquifers In spite of the widely acknowledged groundwater overuse, there has
not been and still is no comprehensive system of recording water consumption, water resource availability or
water shortage in Yemen. Howevyéhne many studies, calculatiorand field observation all point in the same
direction. An estimate based on the situation in 2000 put the imbalance5®9% for different basins but other
estimates suggest that groundwater overuse in many local areas can be at a faégtof Bplenishrent
(MetaMeta and Pan Yemen 2018)in spite of the variation all figures point to a significant degree of overuse
corroborated by falling groundwaterlevels throughout the countrywhen these are (infrequently and
incompletely) measured at grourdvel

3.2 Mulnerabilitid 2 F , SYSyQa 6 U0SNJ aSOdzNA
. SYSyQa SEGNBYS 461 GSNI a0 NOA (& edisélf al®dsybeféraltheBvarin 2  Of A Y|
several ways.

First, the countryisincreasindy reliant on the use ofnon-renewable fossigroundwater. Declining water tables

were observedn all areas where groundwater is used for agricultgteoth in the highland systems where high

value crops prevailed and in the lowland areas where shallow wells were used in ctiorbimizh surface spate

flows. The cost and effort of developing a new successful tubewaslbecomencreasinghhigh.

Second upstream catchments are dejving coastal areas of critical water supplin the mountain catchments
more than 5000 small danteve beerbuilt, retainingwater runoff at the expense of thdownstream flowgo
the coastal lowlands. Thitood flows that are the mainaurce for the coastal beltarted to arrive later over
the last thirtyyears disrupting agriculture cycles andeaing the coastal ecosystem landscape.

Third, within the coastal plainitself much of the surface and subsurface flowsve beenretained upstream
for the cultivation of bananas and mangos for export to neighbouring countri€hereduced release cfurface
(flood) water to the tail end of the coastal irrigation systernas in some area beenausing coastal
desertification (AlfQubatee et al., 200 Sme coastal areas have dried autd fell preyto sand dune movement
(as inAl Mujelis) and others araffected by intrusion of saline sea watas(inAl Ger).

Fourth, the heavy demand on limited water resourcéstaking a toll on urban and rural water supplyEven

before the crisis it was increasingly difficult to identify new water resourcsstee a growing urban population,

and the services that were in place were already inadequate. In 2014, the population with access to improved
water services was 56% for urban centresl@7% in rural areas. Improvednitation services covered just 37%

of the urban population and 27% of the rural population

At the same time livelihoods in Yemen have become incrgbsilocked into the use of water in irrigated
agriculture Agriculture, agrservices and farm labour remain the largest employer in the cquptioviding jobs
for an estimated® 29% of the populatiorg with proportion in irrigated areas higher.

Within Yemen there is a large variation in agialogical systems and the nature and degree of water insecurity
differs between different parts of theountry, as does the expected effect and impact of climate change, the
number of people involved, the economic opportunities at stake including employment as well as the impact of

12 Several other estimates exist using different methofis.often-quoted figure is that Yemen ovextracts an
estimated 0.9 Billion Cubic Meter (BCM) of water each year from its deep aquifers and that groundwater aquifers
are declining one to seven meters each year (DGIS 2018). Another water accounting by the bfivi&iter

and Environment is that by 2010, the total annual water usage in Yemen is estimated at 3.92 BCM, of which 3.23
BCM (82%) is used for agricultural activities, 0.55 BCM (14%) for municipal water supply and 0.11 BCM (2.7%)
for industrial purposes. #\the total annual renewable water supply is estimated to be 2.5 BCM, of which 1.5
BCM is surface water and 1.0 BCM is groundwater, the deficit is around 1.4 BCM.

13 Estimates for the proportion of the population employed in agriculture vary significaftlg. World Bank
indicators put the proportion at 47.7% for 2018. Other sources notably-WNIEEF (2006) and Egel (2011)
come to only 8% and state that most income in rural areas is fromfaion labour and remittances. Another

albeit outdated source (UNDFD06) comes to a figure of 31% for 2004. We have used the most recent available
estimate from an ILO labour force survey from 2a#3 The conflict is likely to have affected this figure
significantly since 2014.

Effects of war on water security in Yem@&tocktaking study 10
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the war on water security and conflict§able3 below ¢ offered as an approximatiog attemptsan overview
and quantification of the impachidifferent parts of the country, based on the different prevailing water use
systems.The focus is on water resource manageméirite table gives an overview of endemic water security

risk and the added impact of climate change and the Yemen conflict. It also pésediscussion areas of short
and medium term solution¥

14 See also SectialD. As a follow up to this report, possible ways forward will be examined.

Effects of war on water security in Yem@&tocktaking study 11



Table3: Vulnerabilities by area anglater resource typology
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AREAS WITH NO ORYER
LIMITEDAGRICULTURE

CHARACTERTION

GOVERNRATES

TOTAL POPULATIBN
POPULATION AT STAKE

High land areas, transformed
into high value cultivation from
deep tubewells and (often
ineffective) storage dams

Al Baida, Amran, Hajjah, Sa'dal
San&, Ta'izz

11,118710
3,446,800

Use of temporary floods in
wadis, in some areas combined
with the use of shallow
groundwater

Abyan, Al Hudaydah,
Hadramawt, Lahj

5,830434
1,703,008

Use of rainfall for ctivation of
crops in réatively cool high
lands- in spite of sizesystems
not well known

Dhamar,bb, Al Jawf,

2,686,486
823811

No reliable water resources for
agriculture, water use for
domestic use only

Aden, Al Mahrah, Al Mawjeet,
Raymah, Al Dali Shabwah,
Socotra

2,928832

Livelihoods relatively
independent of water
availability

ENDEMIC WATER
SECURITY CHALLENGE

CLIMATE CHANGE EHFE
ON WATER SECURITY

Overuse of groundwater
resulting in declining
groundwater tables

More erratic rainfall larger
reliance on already precarious
groundwater buffer

5 Governorates have been categorized on their prevailing water use, as a first approximation.

Reduced supplies to down area
in flows; retention of ruroff in
mountain dams

More variable and peaked run
offs require better water
spreading

18 Based on CSO populati statistics of 2017 corrected with the population of major cities.

17 Taking an average of 31% of the rural population employed in farming. This is an approximation that can be refined wdtailededata on agricultural labour force

and rural populaibn for each governorate.

Effects of war on water security in Yem&tocktaking study

Erratic rainfall and changed
economiaresulting in decline of
rain-fed agricuiure

Increased rainfall may revive
some abandoned raied areas

12

Historically and presently
no reliance on water use for
livelihoods
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AREAS WITH NO ORYER
LIMITEDAGRICULTURE

IMPACT OF WAR ON
WATERJSE

IMPACT OF WAR ON
WATERREGULATION

Business case for fruits and
vegetables weakenedue to
rising fuel pricesyield decrease
10-21%

Role of government in local
regulation weakened

Export market opportunities
foreclosed andeduced
availability of inputs

No maintenance and general
disturbance, causing siftitj up of
canals- 41% fall in production

Longer term decline in economi
basis reinforced by war
disturbance

Reduced resilience of populatio
due to increased prices

Damage to facilities

Reduced resilience of populatio
due to increased prices

POTENTIAL FOR
MITIGATION, SHORT
TERM

POTENTIAL FOR
MITIGATION, LONG
TERM

Promote local water use
regulation in combination with
measures to reduce water use

Water use plans for critical
basins combined with
alternative livelihood
opportunities

Effeds of war on water security in Yemestocktaking study

Restore flood channslsing
heavy equipmentrepair of war
damage

Improved water management in
spate systems combined with
updated water distribution rules

Promote drought resistarcrop
varieties combined with local
procurement

Invest in water retention and
land management to increas
moisture retention

13

Protectthe very limitedsources
of domestic water supply

Introduce nonconventional
sources of domestic water
supply such as dew and fog
collection
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3.3 Climate change effects

Yemen with its overstretched water resourcg combination of high population density per cultivable land
population growth and semdrid climate, Yemerg, even without the impact of war¢ is very vulnerable to
climate changeYemen occupies rank 166 out of 181 on the®BIN index (2016). It is thétB most vulnerable
and 17th least prepared countrin the world, combiningextreme vulnerabilityto the impact of climate change

with little to no readiness to address adapt to its effects

Over the last 30 years temperatures hasignificantly increased, at a rate of 0°Cper decade. Also, an increase
of 29% in total annual precipitation over the last 30 years has been recqitierlandsMinistry of Foreign

Affairs 2018)

Therise in temperature and increase in rainfall actthnge in rainfall patterns is predicted to continue

1 Further increase in temperature of 1.2 to 3Chy 2060with the highest increases in the interior areas

1 A lkely further increase in rainfall. with probablthe steepest risein the September to Noveaber
rainfall (see also Breisinger et al. 2011). Though the general prediction points to on increased wetting,
there are widevariations in projectedn total future rainfall

1 More extreme weather, with intense precipitation and larger proportion of ralrifaheavy events is
to increase, whereas the number of wet days nl@greaseandthere may bea aubstantial increase in

the frequency of hot days and nights

As far as can be ascertaingkle effects of climate changeary across the countnAn analysisforegional climate
change impacts on aigulture in Yemen shows a chequeraad inconclusiveattern (Ministry of Foreign Affairs
2018). Poduction increasesre expectedh y (G KS KAIKE I yRa O0FNRY {I QF RIK
however,yield reductions arexpected in some lower and hotter areas such as around Raymabh in the west,
Abyan in the south, and in the eastern half of the counBgcause of this, the contribution of the impact of
climate change to the water security situatiomeet be determined as largely positive or negafiés currently

not observed to pose a severe detrimental effect, relative to othesre pressingfactors that have been

identified.

In the next sectios the situation duringhe war is describedh more detail: the nature of the water related

G2

conflicts, the changes in the political economy and the change and current status of water security, related to
food crops, commercial agricultural production and urban and rural service.

4. Conflict and water

Thereis a pervasive narrative that competitiowver scarce water resourcasantrigger conflict Gventhe high
levels ofwater stress in Yemen, it makes sense to explore how and to what extent water has been an element

in the war in YemenThis section invegjates three dimensiaosin this regard covered in three subsections as

expressed in the table below.

Sectiord.1 Has the war and conflict in Yemen directly targeted water security?
- Has there been explicit targeting of water and agricultural facilities as part of the
strategy?
- By whom, how, how much, hat is the evidence?
Sectiord.2 Has the Yemen war and conflict been fought over control over access to water?
- Has the Yemen conflict been used to gain control ¢aed and water resources?
- As aprimary concern or as a side issue?
- Or have other natural assets been more important in this war (oil fields, mine
harbours)?
Sectiord.3 Has the war and conflict in Yemen changed the dynamics of local conflict and coopg
over water?
- Has the conflict aggravated local or regional conflicts over land and water?
- Changed the dynamics of the local conflicts?
- Has theconflict affected cooperation or conflict resolution mechang®m

Table4: Disaggregating water and conflict effects

Effects of war on water security in Yem@&tocktaking study 14
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4.1 Has the wardrgetedwaterinfrastructure

Theae is evidence thaparties to the conflicthave undermined water security in the countrypy deliberately
targeting civilian installationg appearing to bepart of a strategy to cause hardship and distre$seevidence
howeveris problematic, because of severe constraiimsecordingwhich make attribution andntent difficult

to proveincontrovertibly Where damage to water infrastructure, resources or services is acknowldaged
conflict parties it is usually claimed that this was collateral damaggtified bymilitary targets either nearby or
deliberately a@cupying civilian structuredt is also somewhat easier to pinpoint damage that occurs due to
airstrikes @&lmostexclusively a Coalition tactic unavailable to Houthis and other armed groups) than by other
means, making it hard to accurately apportion aléblame and infer intentAt the very leasthowever, it is

clear that extensive damage water and other essential civilian infrastructunas occurred

The Qoalition bombing campaign hasfrequently struck civilian facilities, including water infrastture,
agricultural landroads and market centre&lrban and rural drinking water facilities have been damagdubth

air strikes andground combat. For example, thebuildings and earthmoving equipment of the Tihama
Development Authority, the agency resmsible for the operation and maintenance of the spate irrigation
systems in the Tihama coastal lowlameere damaged by military strike&notherhighly publicise@xamplehas
beenti KS &1 (G SNJ adzLlLX & & &,avbidhivas Begh hibhoz thn2sdaidnghthe wér He@ding to
strong protests from UNICEF which has been tryirkgsp the facility functioning®

Mundy (2018) on behalf of th&/orld Peace Foundatidhhas prepared the most comprehensive overvieam

available soures¢ primarily the Yemen Data Project, which relies on anonymous contacts and open source
investigation?®° According to Yemen Data Project data: of all targets between 2014 and@6ilign installatios

were hit more frequently than military facilitiein the early part of the war campaign primarily military targets

were chosenbut this changed after September 2015 when the &ppears to havéroadened from a military

2LISNI GA2Yy G2 +y SO2y2YAO 461N ¢KS / 2R t{AHiI2gT OD 2rd$ NJA2/N
and later broadened to Hajja, Taiz andrldeidah. From March 2015 to August 20&60prding to data from

the Ministry of Agriculture and IrrigatidMAIl) more than 40 attacks wemecorded omagriculture and irrigation

offices,as wdl asnearly 180on arablefarms and between 60 and &h animal farms.

Another assessmertf the damageduring the warparticularly for rural WASH facilities was undertaksnthe
Water and Environment CentrdWEC)2 ¥ { | Y I QI (2017 Nl SaNskskantdwas done forl8
Governorates from September to November 2016, using focal persoedia reports and reports from field
workers. The assessment highlighted that in all 18 governorates water and sanitation infrastiuasubeen
affected by war either by the direct impact of the war or the inability tarry out maintenance~rom the data
available in the period 2012016, atotal of 962 WASHhcilities(including healtbare facilitie} weredamaged
of which 39% were totally destroye@hisincluded 438 water facilitie$! 497 health unitsand 27 sanitation
installations. In order ofmpact, most damage was caused by air strikes, combat aodflictrelated non-

F @At FoAfAGE 2F aLl NB LI NI & 2 Mighestizle ofbconfiplet@ly destroyed2 @S NI/ 2 N
WASH facilitieprojects(145)followed by Taiz (137), Adudaydah (127), Ayadah (16) and Hajjah (74 i.e.
in Houthi controlled areas and areas in the frontline of the conflict.

18 https://www.unicef.org/pressreleases/acceswater-continuesbe-jeopardizedmillions-childrenwar-torn-
emen

19 Mundy, M. The Strateigs of the Coalition in the Yemen War: Aerial bombardment and food @ober

2018, World Peace Foundatiofittps:/sites.tufts.edu/wpf/files/2018/10/Strategiesf-Coalitiorin-Yemen

War-Final201810051.pdf

20www.yemendataproject.org for detailed data set and methodology. Data are colléctedarange of sources

and are crosseferenced.Mundy also uses data from the MAI and other sources

21 Both urban and rural
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Basicmap from: Vemaps.com

Figurel: Absolue number of completely destroyed WASH facilities by governorate, by November 2016
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Figure2: Territorial control at the time the WASH facilities destruction data were colleopeh (source data;
authors referenced in figure)

It is not possible to draw detailecbnclusions regarding impaftom the WEC data, due to a lack of contextual
information enabling us to gauge the size and impact of the damaged and destroyed infrastructure, as well as
the prewar distribution.Impact willdepend locally on what was destroyeaid how actors responded to the

local crisis by repairing water systems or developing other sources of s@upiar issueaffectother datasets

concerningDA @A E ALY AYFNI adNHzOGdzNE RIFEYF3IS 6&4SS adzyRE HAMT X
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Whatever the detailed interpretationfdhe data,however,damage to wateinfrastructurecontinues. According

to the HumanitarianCountryTeam (2019) from October 2017 to September 2018, 15,170 conflict incidents were
reported,includingairstrikes, armed clashesdshelling. Many of thesaciderts caused damage or destruction

of civilian facilities, including irrigation systems, agricultural sites, schools, hospitals, Vaéitiesf and
sanitation systems$?

4.2 Hasaccess to watdpeen driving the war

If damage to water and agricultural facilitibas been deliberate, as evidence suggests, is it motivatggioyng
control over waterresourcesds water consideed a strategic asseand has thewar been usedby the major
conflict actorgo gain control over water resources over criticalcatchment areas?

From the evidence it seems nofccess to fishery grounds (near Socotra), harbours (A#rdaydahand
others), oil fields (Maribandmineralshave been ited as strategic goals of the participants in the regional war,
alongside many other historical, political and economic factdksowever, gopolitical analysis does not point
to water as an irportant driver in the conflict

There are no instances wherhe fight and political manoeuirg have been obviouslgver control of water
resourcesWater utilitiesand agricultural facilities have beelamaged and destroyedut the aim appears to
have been to cause distress to the population #&oin the targeting of health facilities and heritage) rather
than gaining control ovewater resourceslt appears that water is used as an instrument of conflict but is not
fought over as a strategic asset.

This makesntuitive sense given the scattered (many small grdwater systems) or erratic (spate flows in

SLIKSYSNIf NRARGBGSNRBO ylFidz2NBE 2F ,SYSyQa o GSNJ NBaz2dNDSa

occupied by local user communities through tradition and by their own investmeartid are as such very
different from other heavily contestesdtrategicassets.

4.3 Has the war changdtie dynamics of local conflict and cooperation
over water?

The thirdquestion is whether the war has exacerbated local conflicts over water resources or wiietiene)

it has fostered more local cooperatiomhis is a complex issue and there are challenges obtaining reliable and
representative data from the groundfhis gction tackles the issues pertaining to local conflicts. There is
inevitably some overlap with the subsequent section that provides a summary of the political economy of water
management more broadly and how the war has affected this.

4.3.1 Prewar: onflict, caoperation and voids of inaction

Conflict studies onremengive the impressiorthat scarcityinduced water conflicts are rife They are also
suspected of having a role in the broader destabilisation of the couflrgre is some evidence for thiggative

¢

dynamic, butthere are alsbi2 & A G A 84S SEI YL S& 2F 022LISN} (A @BS 32FSNYL Y

management is failing due simply to inaction.

That water disputes exisih Yemenand in some circumstances lead to local conflict is undeniablerelhas
been considerableonflictin thedevelopment okpate irrigation systems, where it is not uncommrfor a strong

22 According to this source as many as 600 civilian structuresh@affected every month. Thisashigh figure

¢ though not comparable witthe Mundy/ WECdata as itcountsincidents rather than facilitieaffected.
2Booksonth®® 2y FEt AOG IyR , SYSyQa NBOSyid KAalG2NE o6& Lal
2018. Between them they present some competingl@pth views on the current and historical drivers of the
current war.

Effects of war on water sedty in YemenStocktaking study 17
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party to developnew land and divert more water than autheeid. Conflicts over groundwatest community
levelare rarer(Lichtenthale, 2010) althoughnot unusualg for examplethe long-running and violent conflicts
occurring over groundwater resources between urban and rural assas Taiz and Tubarhescaleandimpact
of these conflicts is less clé4and importantly it isiot clear if or how they are connected with the wanrently
in progress

The dangewith over-emphasising the incidena@nd importanceof local water conflictg and particularly with
assuming aonnection between these local disigs andthe broader regional conflict, is thatit undervalues
the local regulation and good managememhich does take placandin generaldoes not take into accourthe

variety of local contexts with differences in history, power relations and locdelsaip It can leado sweeping
assumptions guiding policy and mistakes by development aétors.

On the positive sideYemenactuallyhas a history of ingenuity and local cooperation in developing its water
resources, mastering challenging terrain and gggl(van Steenbergen et al, 2011). In spate irrigation systems
water rights rules are honoured that have a history of several centuries. Also in the face of heanly use
groundwater a remarkable nuber of example®f local cooperation in groundwater regtien have developed
(Taher et al, 2012, Morrlveson et al, 2018), where communities put in place easy to monitor rules on
groundwater use (no drilling zones, well spacing, spring protection, ban on high water consuming crops to
regulate access among usgrThese good examples came into beigither spontaneously, as a result of
community to community learning or as a spinoff of programs that helped the development of Water Users
AssociationgWUA)in the past So there are elements of a solution to watemflicts that have local legitimacy,

and which do not rely on usually absent or ignored formal regulations and government managBmehgives

some of these cases.

Box1: Community groundwater management

In Taha et al (2011), 24 cases of local groundwater management are described where communi
NEAUGNROGAZ2YEA 2y dzyO2y iNRBfftSR INRdzyRol G§SNJ RS@S
also from other parts of Yemen. The trajectories bbftleese caseare different, relying on local leadershiy
on a community orgaisation, even @ aformal WUA The enforcement of these rules sometimes by inforn
norm, sometimes by community decision or by referral to local authority. In some casesntimeutity has
also invested in common infrastructure (recharge weirs or dams, spring development, shared pipes).
of all these cases came about spontaneously without external support. Below six sample cag
summaised.

Place (Reference) Type ofmanagement Local regulation

1 Wadi Qarada, Bani Informal norms, Leadership,| Restrict well drilling, recharge weirs i
Il dzaKIAaKz {I|WUA wadi bed, well sharing

2 Alsinah, Almaafer, Taiz Community orgaisation Well distance, blocking out well

development in sensitive areas,
permission by the National Water
Resources Authority (NWRA) only wi
consent of the cooperative

3 Al-Gawaref, Ibb Informal norms Ban on irrigation of qat

4 v I QiShamg$, Amran Leadership Ban on water transport by tankers

5 Wadi AfHar, Anss, Dhaman Community orgaisation, New agricultural wells only if they
Leadership serve drinking water too

24 A widely reported but apparently esneous figure is @00 deaths annually related to water conflicEirst

referenced byHales (201Q)who clearly stated tht it was an estimate of casualties frdmth land and water

disputes, derived from an unpublished Ministry of Interior report. The figure has subsequently been misquoted

as deaths purely from water conflict by humerous authors. Another commonly quoted but unreliable figure is

70-80% of local conflicts lieg waterrelated. Citations for this figure ultimately trace back to a news article
GNRGGSY o0& 22dNYy It A&dG [ dz2NF YIFaAy2F Ay HAandpI NBEFSNNR
been published.

25 Two unpublished DFtEommissioned reportby Sonja ABmry (2008) and Hydr¥emen/CARE (2005) are

cited in Hales (2010) as containing reports of conflicts ignited by donor interventions in water management.
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6 Mawia, Taiz

WUA

Joint WUA to regulate new well

someareas

development, replacement of gat in

Source: Taha et al, 2011.

A third characterisation contrastwith both the negative and positive governance narratives spite of
examples of conflict and cooperation, it is more common to ftrat no local regulation is attemptednd local
water resources are overused or mismanagerbugh lack of action rather than maliceaction prevails and

water rights should be updated but are ndhesevoids of inactioncan bemore damagingltimatelythanwater

conflicts, as conflicttend to lead to resolution one way or anotharhereas voids allow problems to worse
without anyone acting, a problem particularly common in areas dependent on groundwiter nature of
groundwater decline is often that itawurs gradually and is largely invisiblil it becomesacute whenit is too
late to act and options to resolve the situation to the mutual benefit of all users have diminidieduch
situations, the outcome of eonflictismore likely to end upafeguaréhgthe interessof one party over others

compared to identifying the issue earlier

4.3.2 Effects of the war on local water management

Thestudy teamconducted a series of interviews with Yemeni water experts and internatioqeres on Yemen
specialising both in water and in conflict and governance, posing questiowhether the war haintensified

competition or promoted cooperation.

The general finding is that there has beea cleargeneraltrend either way.There does noseem to be a uniform
pattern as to whether conflicts, voids or cooperation have increased or decreased during the last years of crisis
and war.Fromapanel discussion it was clear that tension over water persists in Yemen, be it the random drilling
of wells or the rules for the operation of small local water reservoirs or the water rights in spate irrigation
systems. At a larger level there are also conflicts around urban water sygtasnaround the disposal of waste

water from sewerage systems.

Thereis someanecdotd evidence that some water usesissociationgWUASs)created in the past have done

well and are taking increased care of local water distribution in the absence of government authéftity

{ I ian@ S@dasome water user groups have assumed a largkr in groundwater protectionandin spate
irrigation systemsomeWUAsthat had be&eome dormant are now arranging basic cooperation among water
users.There are also reports that the groundwater developmaries created in the past persjsts they serve
their function well Where the situation has improved, this has been attributecatoombination of a urgent

andsolvable problem and localabsence ofpowerful competing interests

However, it is clearthat in several areas the local power dynamics have changeith a knockon effect on
water governanceln the pastjocal disputes imural areas would generally be managed by local stakehalders
Local tribal leaders or key figures in the community woullditaate and enable agreements over water access.
While this is still true to a very large extent, it has been made more difficult and problematic in some

communities due to the conflicihere are two overall dynamics.

Firstly, the fragmentation of centragjovernment authority has led tdocal personalities challenimng existing

and accepted leaders within some communities in Yemen.

| 2dz6 KA R2YAYylIyOS Ay

In Houthi controlled areas key community leaders (empaudey the Houthi controlled central government)
havein some casebeenable to supplant traditional local tribal leaders. In some of these cases real influence
and leadership in the community may be retained by such traditional leaders, but not alwayshadimge from
pre-conflict political leadership and the recent changed dynamic caused by Ali Abdullah Saleh's death have once

26 A respondent noted that water user associations entirely associated with donor or gogetiprojects tend
not to operate for long, while those constructed on top of traditional governance systems tend to endure.
However, basing WUASs on traditional power structures also entrenches the strength and power of those already

benefiting from the stéus quo.

Iy R
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politicalmachinations and tensions in the southern part of Yemen, notably in Aden, have in some cases changed
the landscape in terms of personalities who manage and arbitrate water access within communities.
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again shifted the political sands at local levidiis has, according faterviewees caused benefits (in terms of

water accessio those who support the Houthi authorities above those who do not show such support or have

actively opposedthe Houtth y G KS LI adi® ¢KSNBEF2NB RSOAaA2ya | NRPdzy R f
Yemenare reported tohave significantly benefitetihose linked to the Houthis, to the detriment of otherslost

often with land rights being changed comes access to water which empowers these elite at the local level.

Similarly in Aden it seems that Yemenis living in the south but who are from (@¥ipeddo be from) the north

have seen some of their rights reduced, including in rural areas around access to water. In Taiz the violent conflict
between the various parties has caused such a strain on water access that communities and even families find
themselves at odds with one another. These tensions could increase, and may have already have grown into
conflict in or between communitiedn other areassocial fabric may be ruptured due to the presence of
externally supported armed groups.

By contrast,other areas which appear somewhat removed from the Yemeni conflict such as Al Mahara and
Hadramout appear have relatively robust informal and formal mechanisms in place at local level to manage

access to water relatively fairly. There appearstobe m@®2 dzy i 0 Af Aieé o0& (K2aS 6Kz W
Ay G(K2a$S IINBrao DSySNIrfte aLISI1Ay3a GKS LRLJzZ I GA2Y Ay
Sy2dAKQ yR GKIFIG dKS& KIFI@S €201t GNRXOI f atelgaRersBigi KSNJ £ S
whenproblems arise.

Secondly fragmentation and the erosion of the capabilities of central authorities has maaditration of
water access issues analidatingthe resulting local agreementfar more problematic

Local leaders facencreased difficultiesvhen trying to draw in central or regional level government actors to
support their decisions. In the past, if decisions were not locally accepted or if they needed moreasffidil

level support then local leaders would look tbhe government authorityfor support. Sometimes this would

involve an official making a journey to the locality to formalise a local decision, enable a local agreement to be
made or access officially registered mapgiwhich proved land rights. Tliegreeto which this helped in the

pastis arguablebut research shows that support from higher authorities to local arbitration and agreements

did occur and sometimes helped resolve the issue. With the current conflict having fragmented Yemen as well

as made mge 2F (GKS 3I20SNYYSyid 06dz2NBI dzONI OfurfstionalAcéntra] | y I QI
government enabling of local dispute resolution is now missing.

Many of the issues around water access are not new, but are now worse due to the conflict, puttitigred
LINBaadz2NBE 2y O2YYdzyAiASaQ FoAfAade (2 | OO0OSaaingdmégé SN ¢ K S
governorates they arsuccessfullynanaging water access in the local communihjs(even appears to have

improved sincéeforethe canflict in the Hadramout governorate)n othersthis is not happening

Aslong as the conflict continige the erosion ofjovernanceanstitutions and mechanisms will also continuie
these institutions and mechanisms are further eroded then arbitration éecisions on land rights (impacting
water access) and water access itself @tomeeven less capabl&Ve can expect ecisionsto be slowerand
driven increasinglyby personal agendasather thanreflecting local needsThis will erode the legitimacy of
arbitration decisionsin such circumstances the risk of confliceddcal level around water access canyhe
substantially increased.

The one potential positive is that wates extremely important to local communities and is more of a practical
than a political issudt is therefore a good starting point for peacebuilding efforts. There are opportunities for
local confidence building around water management amddnsider howoids andpotential conflict could be
reduced or mitigatedy enablingarbitration and decision making at community level.

Some areas of support that mighelp in this context include:

- Resolving historical land disputes

- BEnablingaccess taopies of land maps by local arbitration mechanisms

- Returninggovernment or local authity officesto afunctional capabilityevel
- Trainingof mediators and enabks at local level

- Mobile courts

- Community-to-community learningon successful regulation
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5. Water andchanges inpolitical economy

Sectiors 6, 7, 8 and 9 contain deeper analysis tiie different elements of water securitpuched on in earlier
sectionsthe use of water for foodecurity, for cash cropping, for urban WASH and for rural water supply.

This section first describes the changing political economy context in which these issues are taking place.

5.1 Prewar

First the political crisis, then the war changed the political ecopof Yemen. In 2011 the autocratic regime of

Ali Abdullda Saleh came unstuck after thirty years in power. It was chara@é®i | & WRIyOAy3a 2y (K
avy |l | &cdrBtant tradeoff between elite interest groups, trying to keep all of these on bodrtha cost of

broad-based development (Clark 2010, van Steenbergen et al. 2015). As the main play was trading off different

power centres, room for policy steering and implementation from the top was limited in water management or

on any other topic. Inite personabed autocratic systenthere were onlyafew people at the top. Their limited

number and their preoccupati@precluded a leadership engagement with water security in YerSeme have

pushed thepoint further, concludinghat rather than deatigind S OdzNA i1& (KS LRt AGAOIf €SI R
OKIF2aQ o. f dzYA I :thefragilily oftthe cduntryJang thesriskvad imstability was used to lever

financial support from neighbouring Arab States and from the United States, the ilatteasingly linked to a

perceived danger of religiously motivated terrorism.

Moreover, even if it wantedo, central leadership had little to offer to the management of water resources or
water services. In water management in Yemen local managementsarddavelopment prevailsboth in the
highland groundwater systemm the traditional lowland spate irrigation systerasd the rainfed areasThough
water securityis a challenge in Yemen, it is a challenge thatusently the sum of hundreds of locésues.
Central political leadership hdmdlittle value to add.

National government departments and authoriti®gere supposed to takeare of this: the National Water

Resources Authority (NWRA) for water resources managearatthe General Authority foRural Water Supply

and Sanitation Projects (GARWSBr rural water supply. There was considerable investment from donors in
monitoring systems, management support, studies, awareness creation, capacity building and the development

of rules and regulatins. But in spite of this, the NWRA has been frequently criticised\(éagd, 2015, Mumssen

et al, 2017)oth for its topdown approach and its consequent ndatal inability to regulateto regulateany

water resource userstherthan i K S LJdzo f WIO2 N 202 f & D@ ¢ K S doeddhitpledss a SOG 2 |
without formal regulation Similarly, GARWSP has been accused of a number of chronic failures, primarily an
inability to effectively engage with local social structures and power dynamics. Thisfhasstring of failed
LINP2SOiar RSaAONAROSR o0e& [FO1lYSNI OunmtoOoY oSttt 2SN KI
shortly thereafter; let alone those which were never completed, with wells without pumps or pumps without
gSttaone

Manythings changedvith the political crisis of 20£2014. After the transition of power, the interim government

started the National Dialogue, that was to lead possibly to a new Constitution. This was an entirely new process

¢ involving several stakeholderaups that were previously not heard, such as youth, women and civil society.

The final outcomes from the National Dialogue aimed at giving water management a higher priority: creating a

shorter distance from users to state; emplesy the role of nationegovernment, local authorities and
communities in water management; proposing the establishment of a High Council and the integration of
different Ministries working on water; emphasig the introduction of a legal culture; and creating the
opportunity2 | yy 2dzy OS R2M0IS VHISNERYNBHa Q> GNAIISNAy3I 02y O0S
stretched water resources.

Following the ultimate failure of the NDC, and with the country now divided and at war, the political economy
is entirelychanged.
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5.2 How the situation has changed

First, there is thenew leadership in the two divisions of countryoth preoccupied with the conflict and power,

with again no priority or capacity to engage with water issues. As Salisbury (2017) has pointedvewer, the

two commonly perceivedlivisionsare an oversimplification of a highly complex wanere is afragmented
picture of local power groupsontrolling the asset base and taxing trade in their localities, creating de facto
mini-states in Highland V&t Yemen, Tribal North Yemen (Al Jawf, Mareb, Bayda)., Hadramawt (Coastal and
Northern Hadramawt), Separatist Tribal SouthDhale, Lahj, Abyan, Shabwa), Al Mahra and Taiz. In general, in
this setting the role of sheikhend military leaderss local pwer brokers in the areas where they are present
(North and East) has gained in importance. In this setting the leadershipcprgpation with local water
management or ensuring adequate WASH services is quite minimal.

Secondg as may be expectedthe role of the formal government bureaucracy is redudeaim its already low

base in regulating water use and water services, in investing in water infrastructure or in measures to improve
water use efficiency. There has been no pay for civil servants and matmpel budget for government services

in the North. The international projects that promoted better water management or better water service
delivery and invested heavily in awareness and capacity building are no longer there. Even so offices are
attended and a modest semblance of management and regulation is upheld, especially near urban centres. It is
reported that in North Yemen NWRA is still issuing licences and is cooperating with local councils to regulate
water use however this cannot be verifiett is obvioughat the role of government departments in supporting
water management, where itexisted beforeg is reduced

Third, Yemen has becomefagmented state with even more local strong m&mMne thing the Yemen conflict

has most definitely prodced is more men with guns (modern automatic and heavy weapons not simply
traditional Yemeni side arms) whweg A £ t Ay 3 (2 dzaS GKSY F2NJ GKSANI 26y 32|
FYR 2NRSNID (KFy KIFER 06SSy GKS Ol afptedfof Ronéy2t@ilscerie#ss SeR YA f A (
for years after this conflict has finished for strong men to try tonittate the local scene. Communities will go

local to get strong men to support them and their survival needs.

LG Aa GKSasS waidNRy3a YSyQ ¢6K2 YlIeé ¢Sttt RSOARS 2y gl GSN
when traditional institutions adl mechanisms have beeprogressivelyweakened. With many interviewed

during this research having indicated that future localised conflict will be about water rather than other
NB&a2dzNOSax FyR GGKFG O00Saa (2 ¢l G $NSeens dlebr thAtadassté NI wa (1
water resources will cause even more tension than in the past, and could cause localised conflicts to erupt. This
dynamic would also give opportunities to violent extremists to engage in influencing communities.

Where this is likely to be the case, serious consideration needs to be given of how local institutions and
mechanisms can be robust enough to manage competition around water access. This will be key to mitigating
instability and conflict at the local level in Yemen.

Fourth, related to the emergence of local strongmenwar economy has come ingF T SOl 6 KSNBoe& Wt A
2y Q YR aSNIA O&whetheNd$ preévidus public supidiedsorb$ ékisting or new private means

This applies for the import of fuelnd grainsg now largely in the hand of private parties. It also applies for

provision of WASH services: the setlbmitiat were experienced some cities to services frothe Water and

Sanitation Local Corporatiorsave beenpartly compensated by the incase in services of private water

providers and by water tankers, albeit at higher costs. Another aspect of the war economy is that de facto local

rulers (see also above) are in control the asset base (oil, minerals) and using this to generate revenmrrfor r

their affairs. The same applies for the control of trade and smuggling, adding an increment to the price of major
O2YY2RAGASE O6{IYylIrQlF /SYyGidSNI ¥F2NJ {GNIGS3IAO {GdzZRASE HAmMYy

Fifth, on the positive sideéhough evidence is patchy it seems that the vacummvater governance that was
created with the wahas beerfilled in some localitieby a larger rte for some of the autonomous orgaations
created in the past, such dsocal Corporations and Water Users Associatipsge also section6-9. Their
independence from government and public fundihgs allowed someto stay financially afloat whilst still
providing services.

27 Refer to Hales (201@)nder Pressure: Social violence over land and water in Yiemeetailed discussion of
armed violence and the changing face of social conflict in Yemedatieg the current war.
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The war in Yemen Isehad many effects not just the visibledirect damage to water installations, but a changed
political constellation, the emergence of war economy, a partly collapsed public finance system, the
compromised availability of essential commodities (fuel, grains;iaguts, spare parts), the displament of

people and an overall impoverishment of the population. These are addressed in the coming sections, discussing
respectively:

Water for food security
Water for commercial production
Water for urban services

1
1
1
1  Water for rural WASH

6. Water for foodsecurityduring the war

Thesectorin which the most serious decline in water security in Yemen has been registered is the production
of staple crop#. There has been a dramatic decline in the cultivation and production of cereals in danTam

the war. This has had severe repercus®s on the rural economg not only in production, but also importantly

in job opportunities rural incomeand vulnerabilityof the population

Even before the crisis and war Yemen relied heavily on importing food graiisulAgal development policies
of the decades preceding 20Xlin particular the high fuel subsidiesfavoured the development of irrigated
cash crops, whereas at the same rédd agriculture was neglected and the labeéntensive traditional land
managenent techniques declineé’. This transformation wasescribed in sectioB.

Close t090% of staple food was imported before the crisis and the war. The current reliana®draid is a
continuation of thispast. Thealready limited capacity of Yemen to feed itsgHs further reducedluring the

last four years. Both the area under cerealltivation and the average yield per hectare have gone down
dramatically. The acreage decline is from 857,024 ha in 2013 to 512,659 ha in 2017, whereas average yields
dropped from 1,0 tons per ha to 0,7 tons per ha (source Agricultural Statistics).i@ogiboth negative trends

cereal production in 2017 is only 358,355 tarenly 41% of what was produced in 20T8iegovernorateswith

the steepestdecline NS ! £ | 2RSARI KX { Iy ITableGandTable? ¢ tdfirstgoReringl 2 2 I K
the spate irrigaté coastal plain and the last thrextensive rairfed areas.

28 The majority of data referenced in th&ction are from National Agricultural Statistics published by the
Ministry of Agriculture and liigation.. As with data on water resources, there were serious concerns about the
reliability of agricultural data prior to the war and these have only deggesince 2011. The study team has
however crosseferenced the broad trends with analysis of satellite data in Klaassen and Jacons (2018) and
these established similar trends

22For a detailed history including the lasting seemnomic damage caused bewddopment policies, including

the loss of traditional grain cultivation areas and techniques, see Mundy, M., Z0&Avar on Yemen and its
agricultural sectofDraft paper for the ICABtxalde Colloquium: The future of food and agriculture April 2017).
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AGRICULTURAL AREAS IN YEMEN

Area (ha) and production (ton) of agricultural crops 2013- 2017
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. Crop

« =—-
Crop /Year 2013 2014 2015 2016 2017 Governorate e 8
Area 857,024 |727,069 [585,658 |519,765 |512,659 i e o
Cereals Prod. [863,934 700,962 460,246 |357,068 | 358,355 1 oronum | Al-Hodeidah FC
Veactables | Area_[87.138 _[81911 [69616 65670 [65198 — s
% COCTAPIES ["Prod. [1,032,414 968,323 |902,852 |821,003 817,847 i 28
. Area 94,380 |93,968  |91,447 _ |89,092 |88,832 - 5 €
& [Froits Prod. 999,256 993,643 938,523 906955 [903,472 § Moreo | AtHodeidah | o 2
locomes | Area [48011 [45422 (40889 [39288  [39155 I kidney | , oo =
oL Prod. |96,765  |92,216 _ |75988  |73,409  |72,630 i beans e S
Area 85,692 |84,152  |80,288  |78,371  |77,645 1 . ) S =
M Cash Crops 5 4 Ta7,960 [85538 77,017 74172 73,590 AtHodedoh a
-~ Area | 168,772 | 169,386 | 166,557 | 167,405 |166,699 i a S
= | Qat Sana'a 6 =
= Prod. |193,394 |193,940 |184,749 |186,285 |185,621 S 3
. Area | 158,387 |149,652 |137,730 |133,257 133,813 Sorghum ) B 5
ﬂ Fodders Prod. | 1,933,474 | 1,868,411 | 1,623,546 | 1,579,896 | 1,587,944 ] fodder | AlHodeidah o &
e Area | 1,499,404 1,351,560 [1,172,185 [ 1,092,848 [ 1,084,001 S-S

z o Prod. | 5,207,197 | 4,903,033 | 4,262,921 | 3,998,788 | 3,999,459¢% 5

=

Statistics for the production of agricultural crops

2013 - 2017

Source: Ministry of Agriculture and Irrigation

Table5: Crop acreages and crop production in Yemen ZI¥. Source: MAI Agricultural Statistics

To put the current cereal productiom perspective: the 201%re-war figure for food imports was 565
MT/month. In order of importancethis concened: wheat (73%), sugar (17%) and maize (10%®.ddmestic
production of cerealg 2013 wa$864 MT or 72 MT/monthequivalent to 11.3% of national food requiremetfts
or 13.6% of cereal requirement#\s mentioned,rbm 2013 to 2017 ceréaroduction in Yemen came dovitom
864 MTl/year to 358 MT/year. At the same time requirements increased with 3% yelayto population
growth. Thereduced domestic productioby 2017to 4.8% ofnational food requirement or 5.8% of cereal

requirement.

This decline in cereal producti translated also in a substantiaks of jobsand livelihoods A rapid survey by
ILO (2016) estimated thah Al Hodeidatbetween 2014 and 2015 not lessath 49% of job opportunities in
agriculture were lostThis is an incredible numberand even if lower signifies an important tenthe collapse
of this grain producing areas has had a dramatic impact on the livelihoods in theTaedoss of livelihood
opportunities and increased vulnerability is further documented in a field survey by WEC and FBLN in 2017

established that

f
1
1
1

Wadi Zabid and Wadi Siham;
1 Many family assets have beendab buy food(67% and 66% respectively; families have sold land and
0 F2NJ GKS &k yYST
1 As a sign of the hardship in farming, it has become unusual for people to take land on tenpancy

tAPSaG2 0l

acceerating a further decline in cultivation

0 n H:

Iy R

There is a 285% decrease in crop production;
43% of all households in Wadi Zabid and 20% in adjacent Wadi Siham go hungry gyvery da

Families without adequate food stock range from&IRs6 in Wadi Zabid and 6%% in Wadi Siham

Most families have adjusted their nutrition budget to a lower income, respectively 95% and 82% in

C M2

5dza LISY RS R

30 As Yemen always had a food security problems, thewae import is assumed to reflect minimum

requirements.
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There are a number of underlying reasdosthe dramatic decline in cereal productialuring the conflict The

first is that with the war the financial basis for cereal production was undermined.cdbeof prodution
increasedas did the costs pgrocessing andransport, the lattertriggeredby higher fuel pricesivailability of
agrochemicaldbecame limited, creating morexposure to pests and diseaséis some of the grain producing
areas outmigration and displacemeqespecially near flashpoints such as Hodeidehdsoa factor. One area

that has been particularly badly affectetliring the war were thecoastal lowlandspate irrigationsystems
important production areas for cereals, sorghum and foddarthe spate irrigation systemshe water from

short term flood events is diverted for productive use. This flood water carries high sediment lloagste
irrigation the management of the silt lda is as important as the management of wat&he lack of
maintenance, also due to the damage done by airstrikes on the earth moving equifmaes¢d the flood
irrigation canals to silt up. Unpublished researchad@018) fom Wadi Zabid confirm this delopment out of

76 farmers interviewed in 20184 mentioredthat their farming operation had decreased in the last four years.
The Agricultural Statistics indicate that both grain sorghum and fodder grain cultivation in Al Hodeidah
Governoate declined geply. Thids corroborated by analysis using remote sensing data. An analysis of the
WAPOR database held at the FAO showed a dramatic reductionnmesi®in the wadis of the Tihama, especially
those in the south of the area. Within the spate irrigat&ystemsmost cultivation is now increasingly clustered
close to the riverg indicated that the canal network no longer funct®to carry water to the fields (Klaassen
and Acobs, 2018

TOTAL CROP PRODUCTION IN YEMEN (2013 - 2017)

Total crop production in tons
(2013 - 2017) :
Governorate % -’ ’ K_ % ﬂ
Cereals Vegetables Fruits legumes Cash crops Qat Fodder
Al-Hodeidah 638,734 541,811 1,332,527 157,465 202,703 3,618 2,893,898
Sana’a 221,932 447,541 703,229 60,486 34,664 182,744 377,265
Dhamar 259,535 653,610 103,781 19,392 2,586 58,869 244,401
Ibb 266,230 570,145 35,811 16,231 4,679 94,961 84,343
Taiz 156,685 721,026 143,925 7,472 3,065 61,987 438,944
Mareb 93,214 320,884 404,592 14,442 17,704 3,602 444,072
Hajjah 219,837 70,883 860,824 27,231 11,640 94,777 282,190
AL-Baida 49,138 91,025 18,158 2,139 1,805 119,259 40,260
Sa’adah 45,005 36,317 266,269 1,779 8,790 42,423 549,873
AL-Mahweet 53,023 14,957 34,186 13,323 8,575 31,153 13,183
Lahj 43,277 44,975 85,225 836 10,327 37,870 665,100
Abyan 52,265 153,195 107,311 445 39,233 18,491 431,555
Hadramout 118,635 258,820 203,281 20,197 11,123 0 761,537
AL-Jawf 227,703 242,575 141,745 13,976 7,722 7,951 427,836
Shabwah 42,905 100,446 67,184 303 9,360 979 614,336
AL-Maharah 1,309 6,289 15,808 293 205 0 70,348
Aden 637 7,353 2,748 322 597 0 46,309
Amran 181,929 191,239 92,010 39,473 2,853 129,230 73,453
AL-Daleh 26,321 12,973 3,319 288 174 32,648 9,251
Sana’a City 7,928 53,347 73,042 2,736 93 7,203 19,595
Raimeh 34,323 3,028 46,874 12,179 20,379 16,224 105,522

Source: Ministry of Agriculture and Irrigation

Table6: Total cropproduction 201317 by governorate with blue coding signifying top producing governorate
per agricultural commodity (MAI data)
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Table7: Difference in annual crop yields in percentages in 2017 compared to 2013 (MAI data)

7. Water for commercial productioduring the war

Compared to the decline in grains and fodder production, the reduction in commercial horticulture has been
significant, but less dramatic. Though some cash crops have disappeared (cagahe processing fdity
closed down) and otherbave beenvery severely reduced (mango, banana, jasmine), the overall decline in
commercial fruit and vegetable production was respectivid% and 21% over 2013 to 2017 according to the
Agricultural Statistics.

The principlefactor in most case$as beenthe diesel price; the major cost item in pumping groundwater,
operating farm machinery and in transport. Until 2013 diesel was heavily ssdabi@il Weshali et al 2011)
These subsidies were removed in 2@ldausing considable social unrestSince the onset of the wadiesel
prices have been erratic with wide fluctuation between different parts of the cour@ry averagdehe diesel
price has increased twofold since the beginning of the hostilifiee.graph below shows¢ fluctuation in diesel
prices exceeding that of exchange rate fluctuation and exceeding that of wheat phsesresult, fier the
removal of thedieselsubsidies there has been a selaange in farm economics with many crdpscoming
unprofitable to fam or simply to risky as the main cost factor (fuel for groundwater pumping) become
unpredictable
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