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Executive Summary

This paper highlights thextreme water crisis in ADhalea, in southwestern Yemen. It focuses on

the districts of AlAzariq and AHussein, due to the dangerous environmental and health
conditions prevalent there as a result of the buildup of the crisis, and the irresponsibleoivays
managing it as well as its impact on the people. The study aims to highlight the basic causes of
the water paucity in these two districts, with a special focus on the experiences of women and
the challenges faced in accessing water. It also aims dodfifective solutions toadicallydeal

with the water crisis, and suggests more practical and sustainable ways to harvest water.

Additionally, the study discusses the status of water resources in the two districts, and the related
challenges, with regard to climate change as well as the reasons that have led to worsening of

the crisis and its impact on the people. These includebin@bing of the ANukhila Dam in Al
Azarigdistrict and the growing dangers behind the indiscriminate drillingleépunderground

wells in AlHussein district. This has ultimately led to the spread of high levels of fluoride in water

that has had a catabkP LKA O A Y LI OG 2y LIS2L)X SQa KSIFfOGK®d |y
from both genders, were interviewed for the research to share their experiences and find more
realistic solutions for the water crisis in the two districts ofDHNalea, the most affeed

governorate in Yemen.

Methodology

The paper aims thighlightthe reality of theextensivewater crisis in the two aforementioned
districts and its protracted impact otihe locals there, especially on women and girls. This is
particularly important as there is dack of quantitative and qualitative studiem the water
scarcity issue and its impact on gendiesed violence.

The paper is based on some library and field sources. It adopts the descriptive analytical method
by relying on quantitative data collected during the field and preparation period. Some
references and theoretical narratives related to the water crisiseméh were revised, based on
news and media coverage as well as reports about the water scarcity in some districts of Al
Dhalea. This is in addition to tlaecounts of thesuffering of women due to the deep disparities
between the two genders.

The paper also relied on field data collection tools, represented by interviews and focus sessions
OKNRdzZaK GKS FTASER GSFY FaaAdaySR o0& wdkherRaddl Kun /
separate interviews witl0 men in the two districts. This is in addition to interviewisgyven

public figuresn the city of AIDhalea, the capital of the governorate, including officials as well as
sheilhs and notables in the districts. Furthermore, interviews were conducted with officials in

the InternationallyRecognizedGovernment in Aden besides some experts and academics
working in the fieldand community activists. Most interviews were focused ofbDAhlea and

Aden.
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The snowball methoda(nonprobability sampling methgdwas used to communicate later with
potential interviewees. The male and female participants in the interviews conducted are
referred to as sources of information when the context requires this.

Interviewed Categories Men Wome
n
Local people (AhzarigAl-HusseirAl-Dhalea) 40 45
Prominent TribaPersonalities in the two districts 2 -
Officials of ADhalea governorate 7 1
Yemeni government officials in the capital city of Aden 2 -
Security officials 1 -
Specialist experts aratademics 1 1
Community activists 2 -
Total number of interviews 55 47

Table (1) Highlights the interviewed categories of people in Aden and the two districtDiralda.
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Introduction

Water scarcity is an urgent issue that goes beygadgraphical and social boundaries and affects
the life and the welfare of communities across the world. Yemen, in particular, is facing a serious
crisis due to water scarcity, a situation which has been compounded due to the adverse effects
of climate chage which imposes additional pressure on water resources and territories. This has
had a direct impact on people's livelihood and health conditions. The conflict that has wracked
Yemen for more than nine years has led to deterioration of the humanitattaaten, worsening

of environmentaldisasters and the undermining of development. All these challenges have
disproportionately affected the lives of women and girls, as they bear the biggest burden of the
FILYAf@Qa NBalLRyaArAoAtAOIASAOD

Watching women and girls venturing out every day to fetch water and bringing it home in large
pitchers is probably a common scene in Yemen. However, it has turned into a daily and repeated
scene in ADhalea, where women and girls have to trudge kilometerd wait for long hours to

bring home water. The bombing of the-Mlikhila Dam in AAzarigdistrict, more than two years

ago, has worsened the water crisis for the local people who depended on it for drinking water
and agricultural purposes. In addition, the spread of high levels of fluoride in the drinking water
in AFHussein district posesn unimaginable health catastrophe for the future of the population.

The extreme water crisis in-Blhalea, especially inAlzarig and AHussein districts, the subject

2T GKS alddRRezr KlFHayQid 2yfeée KAIKEAIKIGSHhusalekKS ot | |
revealed the drastic disparities between the two genders. The intensification of the crisis has
affected women and girls much more. The research paper highlights the serious water crisis in

Al5 K | f distriélsaand its protracted effects on the local population, with a special focus on the
experiences of women and girls and their pivotal role in finding solutions to the crisis.

Part 1 of this paper provides a general background about the water crisis in Yemen, the reasons
behind water scarcity, and to what extent other factors increase the suffering. Part 2 provides a
comprehensive vision about-Blhaleagovernorate including location, population, and climate.

It also ventures deep into the sources that people rely on to access water, including dams, wells,
and water barriers. Part 3 highlights the serious water scarcity iAzAtiq and AHussein
districts. It focuses on the impact of the bombing of theNtdkhila Dam on the livelihood of
people as well as the heightened suffering of women and girls in dealing with this crisis.
Moreover, it discusses the dangerous spread of fluoride and itsllsting effects on people.

Part 4, the final one of this papenggests some solutions and environmentally positive friendly
practices, some of which Yemen headitionally relied on for harvesting water.
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First: A General Backgrourmh the Water Crisis in Yemen

Yemen is suffering from a severe water crisis, due to its location in an arid anéusémegion

of the Middle East. According tbe United Nations, 15.3 million Yememsnore than half of the
population ¢ do not have access to sufficient, safe and acceptable water for personal and
domestic uses, including drinking, cooking, and sanitation

The scarcity is mostly attributed to the growing population and the misuse of water in the
Odzt GAGFGA2Y 2F a2YS ONRLA &dzOK | a WPethe Q |
groundwater. The lack of water is considered an important factor behind the instability in Yemen,
as around70 to 80 percent of conflicts in the rural areas are watdated. Across the country,

as per estimates by Yemen's Ministry of Intericonflicts related to water and land kill nearly
4,000 persons annuafly

As Yemen is located south of 25° North latitude, it may become wetter as a result of global
warming. However, more rainfall may also lead to more extreme phenomena, with mottigeon
storms occurring off the Gulf of Aden. For example, in 2008, floodééditastern side of South
Yemen, in the Gulf of Aden, leading to $1.6 billion in losses, equivalent to 6% of the country's
GDP. In a +2 degreel§lusworld, heat waves could hit lodying coastal areas of Yemen,
Djibouti and Egypt. Sea water is seeping into the freshwater coastal aquifers, making the water
and soil salty

The average annual rainfall rate in Yemen ranges between 500 to 800 mm in the highlands, 40 to
100 mm in coastal areas, and 50 mm in desert axdaslike other Middle Eastern countries such

as Lebanon, Syria, and Egypt, Yemen has no rivers. Therefore, the lack of water in Yfamen is
worsethan in any other country. According to the €)JNhe average per capita share of clean
water in Yemen is just 198 cubic meters. The water crisis has exacerbated over the past years
The decrease in water resources has pushed Yemeni farmers to increase the depth of wells by
about 50 meters since the past 12 years. This has led to decrease in the quantity of water thus
collected by twethirds. This in turrhasfueled violent water conflicts amortiye people

1Yemen: Warring Parties Deepen Water Crisis | Human Rights Watch (hrw.org

2DNR dzy Rg I 1SN RSLIX SiiAz2y Of 2dzR&a , SYSyQa &2t NJ NB@2ftdziazy 60S206ad2NHO
3Under Pressure: Social Violence Over Land and Water in Yemen (ethz.ch)

4 Euture Impact of Climate Change Visible Now in Yemen (worldbank.org)

5The Water Crisis in Yemen: Causes, Consequences and Solutions Global Majamitgl B/ol. 1, No. 1 June 2010, pp3@y

6 chapter4.pdf (un.org)



https://www.hrw.org/news/2023/12/11/yemen-warring-parties-deepen-water-crisis
https://ceobs.org/groundwater-depletion-clouds-yemens-solar-energy-revolution/
https://www.files.ethz.ch/isn/123971/Yemen-Armed-Violence-IB2-Social-violence-over-land-and-water-in-Yemen.pdf
https://www.worldbank.org/en/news/feature/2014/11/24/future-impact-of-climate-change-visible-now-in-yemen
https://www.un.org/ar/esa/hdr/pdf/hdr06/chapter4.pdf
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The conflict that has wracked Yemen since 2014 between the InternatidRatipgnized
Government and the Houthis has mainly contributed to the deterioration of livelihood and

Map 2: Yemen's main groundwater basins, Source: @fanak water
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humanitarian conditions in Yemen. Hundreds of thousands have lost their livelihoods and are
facing the threat of starvation. A repdnly the United Nations Population Futghid that Yemen

is experiencing the worst humanitarian disaster in the world. fdport stresseon the acute

lack of water, sanitation and hygiene necessities in Yemen as people badly lack them.

Moreover, the ongoing conflict has caused big damage and destruction to infrastructure,
including water infrastructure. Thisalso a result of the intensive use of landminefichmany
timesareda SG 2FF YSIFENJ gl G§SNI NBaz2dzNDSad ! O0O2NRAY 3 i
AY [ 2yFEAOGWSE GKS | 2dzi KA A& LI Iy (geRmdfatis/dRNGS Ra 2 F
the current war. The landmines were planted in farmlands, along roads, around wells, and inside
streams, as well as in schools, airports, hospitals and even houses. In its report InFAORAN
wAIKGE 21 G0K aFrAR GKFG aU0KS flYyRYAYSA FyR dzyS|
GKS 0S3IAYYAYy3 2F (GKS OdzNNByld O2yFt AO0lé @

Going back a little, the drastic change in the policies adopted by the regime of former President
Ali Abdullah Saleh, following the 1994 war launched by his army on South Yemen, led to
distribution of large tracts of fartand to influential tribal leaders that were subjected to neglect

and lack of strategic planning. Saleh focused on enhancing the base of his political support among
influential tribal leaders in their areds The goal was to guarantee for himself electoral support
from tribal leaders who had strong influence within their areas. In return, these leaders received
many privileges and large tracts of state lands which increased their wealth. This enhanced the
reoeh YSQa LRaAlAZ2Yy O

Most of those who owned these lands used them for the khat tremtedomestic consumption,

or for growing and exporting fruit crops. For irrigation they relied on deep wells, which are
considered the only reliable source of water. Thus, focusing on rain irrigation was neglected. This
is despite the fact that rain irrig@n is suitable for staple cereal crops that contribute to national
food security, mainly maize and, to a lesser extent, wheat, except in Tihama and Wadi
Hadramout, where it is grown by thousands of owners of pbsmall holdings.

A- Reasons Behind the Water ScarcityYemen

There are several causes that explain the water scarcity in Yemen, including the following
points:

1. High Population Growth

Yemen has one of the highest population growth rates in the world, which means an
increasing need for water and therefore greater pressure on the existing water resources.
Since 1990, Yemen's population has nearly doubled. In 2022, the population in&wlth

"pbCct! I NroaldliGSa p ' FGSNI eSIENE 2F O2vFtAlils SYSy NBYlIAya (KS 62 NI RC
8 CIVIEReport YemeiClimateChangeand-Protectionof-Civilians _Arabic.pdf (civiliansinconflict.org)

9World Report 2022: Yemen | Human Rights Watch

10The Impact of Neoliberal Policies on Yemen's Water Grslen Lackner (orientxxi.info)

11 Population, totat Yemen, Rep. | Data (worldbank.org)



https://arabstates.unfpa.org/en/news/after-years-conflict-yemen-remains-worlds-worst-humanitarian-crisis-unfpa-2021-appeal-shows
https://civiliansinconflict.org/risking-the-future-climate-change-environmental-destruction-and-conflict-in-yemen/
https://www.hrw.org/world-report/2022/country-chapters/yemen
https://orientxxi.info/magazine/article4889
https://data.worldbank.org/indicator/SP.POP.TOTL?locations=YE
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North exceeded 33 million, according to World Bank figtfré&/ith the population growing
rapidly in cities, coupled with the increasing inflow in the number of refugees arriving from
the Horn of Africa, the availability of water has decreased alarmingly, causing a real crisis for
the population, especially in deely populated major cities such as Aden and Sanaa.

2. Water Used for Growing Khat

a2NB GKIy KFEF 2F ,SYSyQa ¢+ (1SN NBaz2dz2NOSa
chewed by 80% of the population. The leaves of the khat plant, which are chewed, have an
effect on the nervous system and give the chewer a mild high. It redieesdeelings of
fatigue and exhaustion during the first hours of chewing it. However, this is followed by
feelings of depression and worry. Moreover, the cultivation of khat throughout the year
needs large quantities of water. This is one of the basic resafw the water scarcity problem

in Yemen. Farmers use underground water for irrigation of their khat crop and repeatedly
drill wells in an indiscriminate way to meet the growing demands for khat produétion
According to the Agricultural Statistiéskhat growing ranks first in the list of cash crops in
Yemen, with the average annual cultivated area reaching 166,557 hectaresf a total
cultivated land ofaround 1,172,000 hectaré8. Over the past four decades, khat growing
areas increased 21 times in 18 of the totalg@®ernorates in Yemen.

3. Lack of Law Enforcement to Regulate Water Usage

Although the Yemeni government has issued a law that prohibits the indiscriminate drilling
of underground well¥ without taking license, it has failed to enforce it due to the turmoil in
the country for the past nine years. As a result, the arbitrary and indiscriminate drilling of
underground wells has flourished in several areas. Moreover, the depth of the wells
saometimes reaches 1,100 meters to access water, thus also reaching the depths there

is high percentage of fluoride in the wateMany diseases spread due to the high fluoride
content that exists in the depth of artesian wells. People in ndistricts of AiDhaleahave
been afflicted for the same reason. Strictly enforcing the law and implementation of the
drilling policy, determined by the government, would reduce the risks of high fluoride on
people in areas where illegal drilling of wells is rampant. According to WH@afeeange

of fluoride isat .5-1.5 mg per lier. However, in Yemen it has been found to be at a high of
10-15 mg per lier.t”

4. PrevalentPractices and Poor Water Management

Some farming practices, which largely rely on modern agricultural technologies such as the
use of diesel pumps and tubular well drilling technology for irrigation, have contributed to
the extraction of groundwater beyond the permissible levels. While kas led to the
expansion of cropped areas, it has also contributed to the fast pace of depletion of more

12 population, totat Yemen, Rep. | Data (worldbank.org)

13Khat invades coffee fields in Yemen | News | Al Jazeera Net (ajnet.me)
14 Khat invades coffee fields in Yemen | News | Al Jazeera Net (ajnet.me)
15Khat cultivation fuels food crisis in Yemen (scidev.net)

16 Office of the Attorney General of Yemen (agoyemen.net)

17When Water Bends Bone#ledair
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https://data.worldbank.org/indicator/SP.POP.TOTL?locations=YE
https://www.ajnet.me/news/2016/9/1/%D8%A7%D9%84%D9%82%D8%A7%D8%AA-%D9%8A%D8%BA%D8%B2%D9%88-%D8%AD%D9%82%D9%88%D9%84-%D8%A7%D9%84%D8%A8%D9%86-%D9%81%D9%8A-%D8%A7%D9%84%D9%8A%D9%85%D9%86
https://www.ajnet.me/news/2016/9/1/%D8%A7%D9%84%D9%82%D8%A7%D8%AA-%D9%8A%D8%BA%D8%B2%D9%88-%D8%AD%D9%82%D9%88%D9%84-%D8%A7%D9%84%D8%A8%D9%86-%D9%81%D9%8A-%D8%A7%D9%84%D9%8A%D9%85%D9%86
https://www.scidev.net/global/news/khat-cultivation-food-crisis-yemen/
https://agoyemen.net/lib_details.php?id=76
https://www.medair.org/stories/when-water-bends-bones/
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underground water. Furthermore, the lomterest loans and the cheap diesel as well as the
public investment in surface irrigatiéh have drawn several farmers away from the
traditional agricultural practices and water management systems. While this has increased
surface irrigation, it has led to further depletion of groundwater resources. Yemen has an
estimated 100,000 tube wellof which an increasing numbeare tapping water from
nonrenewable (deep) groundwater resourcédost of the illegal water rigs/wells are found

in water critical basing?

5. Climate Change

The climate factor has clearly affected water availability in Yemen. Accordingefmd by

PKS 22NIR .Fyl1Qa /tAYFGS whA thdclina® dzyvénméd wiltk N2 F A f
become hotter and drier in the coming yeafédYemen is projected to experience spatially
and seasonally heterogeneous shiftseixtreme heat conditions by midcentrdTéis will
increase possibilities of drought. This is probably attributed to the decline in rainfall rate and
its impact on agricultural production in the country. Rising sea levels (due to global warming)
have also increased the salinity of aquifers ndwar toast, leading to deterioration of water
supplies in the three major coastal cities in the courgixden, AIMukalla and Hodeidak

as well as affecting agricultural production in the coastal plains, which have the best solil in
the countny’’. The problem of climate change is affecting food and water security in the
country. Yemeni academic and environmental exffedacqueline Mansur said: "The
unprecedented rise in temperatures has caused drought and has exacerbated the water crisis
in the country. This has accordingly led to the decrease of rainfall rate in some areas.
Moreover, drought has caused the desertificatiof many agricultural lands. Because of this,
farmers have been unable to benefit from farming which has prompted many of them to sell
their farmland and turn them into residential areas."

6. The Decaddong Conflict in Yemen

The ongoing conflict in Yemen between the InternatiorBgcognizedovernment and the

Houthis, who launched a coup against the state in 2014, has had an adverse impact on the
water crisis and led to a serious humanitarian crisis in many Yemeni areas. Amid the
continuing sporadic clashes between the warring parties, tals connecting a number of

cities and rural areas were cut off from each other. The two warring sides also ereated

barriers and checkpoints which have hindered ferrying water supplies in many areas. For
SEFYLX S | OO2 NRRYTI KXW WK B2 gdzWKBEK G K S 6 S| LI
by blocking water in the two basins under their control from flowing into government
controlled Taiz city. Many of the water sources, facilities, and services that Taiz residents
previously relied on are inopete due to wasinflicted damage, salinization issues, or

18Yemen Water PoliciNaama Foundation for Humanitarian Works and Development (neamafoundation.org)

19 Water-AvailabilityStudyin-Yemen.pdf (undp.org)

2016696WB_Yemen Country ProfN@EB.pdf (worldbank.org)

21 Yemen's Environmental Crisis Is the Biggest Risk for Its Future (tcf.org)

22 South24 interview with academic and environmental expert Jacqueline Mansour in February 2024.

23 'Death is more merciful than this life": Houthi and Yemeni government violations of the right to water iHARW/|

11


https://neamafoundation.org/%D8%B3%D9%8A%D8%A7%D8%B3%D8%A9-%D8%A7%D9%84%D9%8A%D9%85%D9%86-%D8%A7%D9%84%D9%85%D8%A7%D8%A6%D9%8A%D8%A9/
https://www.undp.org/sites/g/files/zskgke326/files/migration/ye/Water-Availability-Study-in-Yemen.pdf
https://climateknowledgeportal.worldbank.org/sites/default/files/country-profiles/16696-WB_Yemen%20Country%20Profile-WEB.pdf
https://tcf.org/content/report/yemens-environmental-crisis-biggest-risk-future/?session=1
https://www.hrw.org/ar/report/2023/12/08/386666
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continuous electricity outages due to a lack of fuel that causes water pumps to cease
Fdzy Qi A2y Ay Toé

B- The Drivers Behinthe Growing Suffering by Water

Due to the deterioration of the economy and the collapse of state institutions as a result of

the war, agriculture and the natural environment in Yemen have come under threat.
Ministries and recognizedovernmental offices which are assigned with manadgmgl and

gl SN NBaz2dzNOSa adzFFSNI FNRY 101 27F SYLJX 2¢
infrastructure, including irrigation systems, dams, and roads, haven't undergone the
necessary maintenance for many years to sustain the seasonal rains. Moreeagingl of

sewage networks was neglected which has led to the spread of diseases and the pollution of
water sources, especially during floods. The lack of effective regulation or governmental
oversight has led to water and soil pollution in areas such adrdfi@out, where oil is

extracted.

It should be stated that the poor water infrastructure and the lack of safe drinking water have

largely contributed to the rise of acute malnutrition in Yemen. Four agencies affiliated with

the UN°6C! hY ' bL/9CX 2Ct FYR 21 h0 gFNYSR OGKIF O
age of five in Yemen are projected to suffer from acute malnutrition. Of these, 400,000 are
expected to suffer from severe acute malnutrition and could die if they do not receyent
GNBIFdYSy o

Moreover, accessing water hagscome a big source of suffering for many women in Yemen,
especially those who have been forced by the conflict to bear the responsibility and venture

out to fetch water for their homes. Jacqueline MarSWB E LY | AYSR GKI G &adKS
women is impacted by the nature of the geographical areas. The rural women are more
affected by water scarcity. They find themselves obliged to cover big distances to bring water

from wells or water springs in the valleyEhey sometimes even carry water on their heads

or backs to the top of mountains. This caupbysical damagetotheh { KS | RRSRY G2
gK2 tADS A ¢par@iramiti8sasufferiNgSeftieii Water scarcity increases their
suffering in carrying out their domestic duties that require much water. This accordingly
makes them unable to achieve their tasks or take care of their families prap8Hg.stressed

GKFG aol GSNJ LIR2ffdziAz2y KIFI A& OFdzZASR Ylyeé RAAaSIH:
weak governmental role and its inability to address these problems or reduce.éhem

Women, despite bearing the burden of fetching water, are usually kept out from the decision

making process related to water and its different departments. As a result, their needs and
special circumstances aren't taken into consideration when preparing@maatd sanitation
LINEINF Y&a 2N AY RSEAGSNAY3I (KSaS aSNBAOSaod Vv

24 AGSIW | Conflict and Weak Governance Fuel Yemen's Environmental Crisis
25 Acute malnutrition threatens half of children under five in Yemen in 2021: UN (who.int)
26 South24 interviewed academic and environmentalist Jacqueline Mansur in February 2024.
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presence of women in positions related to the decisimaking and drawing up of state public

policies would help prioritize women's needs at decision tables. Only women can realize the
suffering that women in rural areas and cities face due to the watarc#y as well as the
KSIfGKZ SY@ANRYYSyidlf yR LA&OK2f23A0Ff RIYI
the participation of women in these positions would positively impact the water crisis and
rationalize its use as well as help in preventing diepletion of water resources. This would

also contribute to coping with climate change and reduce its effects in the long run.
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Second: Water Scarcity Haunts-Bhalea

U

Al-Dhalea suffers from dry weather due to the lack of rainfall (File: South24 Center)

1. Al-Dhalea: LocationPopulation anddimate

Al-Dhalea is one of the Yemegmvernorates that was created after declaring the unity between
South and North in 1990. It is about 138 km away from the capital, Aden. It is administratively
divided into ninedistricts, including the case study districts ofAdariqg and AHussein, as well

as the city of ADhalea, the center of thgovernorate Thesedlistricts, along with thalistricts of

Jahaf and ABhuayb, are considered Southern as they were part ofgalgrnoratein the former

state of South Yemen before they were joined by four Northdigtricts and were combined to
form onegovernorate
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Administrative divisions

Republic of Yemen
Governorate: Al-Dhalea

Ministry of Local Administration

Local Development Sector
General Direclorate of Administrative
Presentation and Elections

GIS Unit

Ibb

Al-Sha'ib

i

Al-Dhalea ‘-

E %I-Hussein\‘

Al-Azariq

~

Taiz

Translated by | South24 Center

Di borders

A key map
" 0 °0 20 Kiometers Governorate borders [ ]

1

Map (3) shows the administrative division ofhalea following the unity between South and North in May 22, 1@86urce: The National

Information Centerg Transhted to English by: South24 Center

According to the general census 2004 the governorat€Q a  LJ2 LJdzt

e

uA

population has been growing annually at arate of 3.35%S S LJA y 3 (1 K )\ 5
has made annual population estimates from 2015 to 2024. This shows tHatKAl €

population in 2024 is approximately 937,772. (See the table)

2y
Ay

gl a
YAY
SIQ

Year 2015 2016 2017 2018 2019 2020 2021 2022

2023

2024

Population | 690,073 | 714,501 | 739,794 | 765,982 | 793,097 | 821,172 | 850,242 | 880,340
no.

911,504

934,772

Table 2: Estimates faoro. of population in ADhalea since 2015 (Souré8outh24 Centep

The estimated population of Abhaleais likely to increase further in 2024. The estimated

increase in numbers over the past years is 464,208, which is a sifigaipgin comparison with

the year 2004.

27 About Al Dhalegovernoratglyemennic.info)
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As regards the population in -Alzariq and AHusseindistricts, the estimates, prepared by
Q{2dzi Kun / SYyiSNW3> ¢ KA ORgrowthite, 8Howi tBaReach istrictyhasl y y dzl
nearly 75,000 people. (See table)

District Area(knv) Population 2004 Population estimate 2024
Al-Azariq 391.00 37,295 75,654
Al-Hussein 198.00 37,118 74,226

Table(3) Estimates for the population numbef AFAzarigand Al dzi a SAY RAAGNAOG& 06SG6SSY wHnnn YR HnN

These population estimates are distributed between males and females but they are slightly in
favor of men according to the previous governmental indicatins.

The climatecondition inAl-Dhaleais dominantly moderate in summer and cold in wint€his is
influencedby severalfactors includingthe height of the terrain that varies between 1,321711
meters above sea level. Moreover, this also includes the factor of seasonal wet marine influences
due to the movement of southwestlrwinds. It is also related to how much tigevernorate a
terrain confronts the incoming winds from the high air pressure area during the spring and
summer, mainly located over the Indian Ocean and the humid tropical zone in East®Africa.

Al-Dhalea suffers from dry weather conditions due to rainfall scarcity. Mostly, monsoon rains fall
FNRY WdzyS G2 {SLIGSYOSNI ALR2NIRAOIffted ¢KS& I NBy
and economic use in thgovernorate Many people still suffer frorthe effects of drought and

the choking crisis related to scanty water sources, especially those who live in the mountainous
areas, where accessing water is a difficult task.

In the context of the climate challenges, Major General SaleSwgdtri!, Minister of Agriculture

FYR LNNARIFGAZ2YS G2fR Q{2dz0Kun [/ SYyadSNW GKIFG ai
change, especiallgince Yemen has no rivers and mainly depends on rains, particularly the
RAAONAROdzGAZ2Y 2F NIAYTL T Ay  (Bhilea lisToNA dD tzé ( dzNJ €
governorates that faces many challenges due to water scarcity and the mushrooming of iHegally
RNAffSR gStfad ¢KAAa KIFIa RSLI SGSR GKS dzy RSNHNEZ

28 South24 Center also relied on the percentage of the study: The reality of the state of water resourEdmimfbvernorateand the natural
and human problems suffered by its residents, by researchers: Hussein Mutifegqih Mluhammad Salem Muhammad Abed. Aden University
Journal for Humanities and Social Sciences, 2021.

2% About Al Dhalegovernoratglyemennic.info)

30 An interview conducted by the Director of the Regional Office of So@bgater AFSufyani, with the Minister of Agriculture and
Irrigation, Major General Salem®dgotri, on March 31, 2024.

31 An interview conducted by the Director of the Regional Office of So@egter Jacob ABufyani, with the Minister of Agriculture and
Irrigation, Major General Salem®dgotri, on March 31, 2024.
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2. Wells and Dams in ADhalea

In most of itsdistricts, the locals rely on dams, surface, and underground wells and some small

water barriers to tide over drought and provide water for drinking and irrigation. The
governoratQd LIJS2 L)X S KI @S NBftASR 2y (g2 gldélldad F2 N R
surface wells. This is adopted by some residents to obtain water for drinking and irrigating crops.

The second is the deep underground wells, in which people use moddiersiand pumps to

extract water. The depths of some of these wells are more than 1,100 m in diztniets such

as the study case, Aussein. This is dangerous at both the environmental and health levels.

The random drilling of wells without adhering to legal restrictions and at depths beyond the
allowed limits has led to many serious problems. These include the growing penetration of the

rocky base holding the underground water. This loageredthe waterlevelto extreme depths

GKFG OFyQi 06S NBIFIOKSR® ¢KAa Aada Ay FRRAGAZY G2
spread of many diseases due to the increase of fluoride content in the drinking water extracted

from deep wells. In this regard, the Head thfe Water Department in ADhalea, Omar
AbdubzizZZ SELX I AYSR (KIF G &iKS shds ioweted therwaderfldvel, y 3 |
especially in the wells used for irrigating crops. Moreover, the crisis of global warming and climate
change has also led to decrease in the levels of seasonal rainfall goteenorate This has
GKSNBEF2NE SR G2 | NBFf gFdSNI ONR&AADE

Q{ 2dziKun / SYGSNW FIFOSR RAFTFAOdZ & AYy RSOHESN¥YAY.
the entire governorate This is a result of the ongoing war and the lack of accurate data due to

the arbitrary drilling of wells over the past years. However, we were able to obtain documents,
including approximate numbers of underground and surface wells-#kzAtiq and AHussein.

We also accessed the number of water barriers and reservoirsdh@lea in general till 2022.

They will be displayed in a subsequent table.

Al-Dhaleas characterized by mountainous terrain and large valleys. According to the Head of the
Southern Transitional Coun¢8TC)n the governorate Abdullah Mahdi Saeé? there are two

rainwater catchment valley8ana and Tebn. There has been no benefit from them as yet. The
surplus rainwater heads to the sea after passing Abyan anddmfgrnorates Furthermore,

there is no strategic stock of this rainwater as there are no water barriers in the aforementioned
valleys and other rainwater catchment areas. First Undersecretary of Al Dbaleanorate

Nabil Qasim AAfif*4, agrees that the water scarcity issue in tievernorateis a thorny one. Over

the past five years, the Dhali Aid Project was adopted, supported by some organizations and
water reached the city of B KI f S & | 26 SOSNE GKIFG fAdGtaS oGS

32 An interview conducted by the South24 Center descent team with the Director General of the Water Corporafidraieajbvernorate
Omar Abdulaziz, on January 9, 2024.

33 An interview conducted by the South24 Center Descent Team with the President of the Southern Transitional Cedbdhal&EnAdidullah
Mahdi Saeed, on January 9, 2024.

34 An interview conducted by the South24 Center Descent Team with the First Undersecretdhaleadovernorate Nabil Qasim Adfif, on
January 9, 2024.
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LI NI 2F GKS LRLzZ FGA2yd IS | RRSRY G¢KSNB Aa Yy
g GSNJ LINPOE SYodé

As for the role of the international organizations;/AF A ¥ | RRSRY da¢KS& KI @S
role by providing a solar energy system and maintaining some surface wells. They have treated
ASOSNIf LINRPofSYa Ay YIye | NBtheddmandd of hepSdplE. (i K S A
Thus, it will be necessary for these organizations to play a bigger role through carrying out
adza il AylroftS LY FyySR LINBRASAehzGereralMgnager obtheRurdd 2 y T A
Water in thegovernoratep | S & AR GKI GO GdKS LINR2SO0a OF NNA
NHzNJF £ FNBSF&a RAR y2i0 YSSi (0KS AYyUSYRSR LlzN1lJ a S
projects but spontaneous anbasicones. They served as emergency interventions that only
O2@SNBR LI NI 2F (KiEBSyB8SR5ME RESI YRRORAGRKKAG R Sa
dzNBFy FyR NMHzNIf FFNBlFIAd | 26SOSNE (GKS adzFFSNRAyY3
The number of dams, water barriers and reservoirs ifDdlea, according to documents

2001 AYySR o0& &{shadiakaye til 2023/ ined¢dncluded 151 in the Southern
districts, and 119 in the Northern ones. Most of them were funded and implemented through
development projects, adopted by governmental bodies; The following table includes the details:

District Number Cost Capacity(nd)
Al-Dhalea 20 777,663 $ 54,945
Al-Hussein 18 656,588 $ 357,606
Al-Azariq 34 589,441 $ 419,639
Jahaf 37 314,967 $ 336,179
Al-Shuayb 42 1,159,216 $ 20,469
Qatabah 24 137,262 $ 2,033,046
Damt 29 180,993 $ 1,725,294
AlFHugsha 35 476,660 $ 975,917
Juban 31 136,145 $ 2,153,497
Total 270 4.428935 $ 8,076,592

Table (4) shows the number of water barriers aadervoirs as well as the storage capacity from 12022 in AIDhalea. Source: The

Agriculture and Irrigation Office in&IK I £ SI ¥ oW{ 2dziKun / Sy i SNRO

The aforementioned tablshows that despite the bigger number of water barriers and reservoirs

being in the Southerdistricts than the Northerrdistricta > G KS € GG SNDa 41 G4SN
remarkably higher. The storage difference is up to 5,698,916 cubic meters. According to many
people, this is attributed to the discrimination regarding the share of development and economic
projects among thelistricts in thegovernorate Most projects focused on fields which differ from

the Northerndistricts although there are only four Northedistricts against five Southern ones.

This is seen as a result of the discriminatory policies, enhanced by the former regime after the

35 Previous source: A study of the reality of the state of water resourceDinafd.
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unity. It has been reflected by giving Northegovernorates anddistricts more attention and
privileges than the Southern ones.

The Projects of Dams, Barriers, and Water
Reservoirs in Al-Dhalea

1 1 9 Projects

o——
S——— 151 sroieces

=3
| 7,815,000 m3 .

| Y 2116084 ms
|

J

A diagram derived from table (4) regarding the shares of dam projectsbih@ea (SourcéBouth24 Centep

This has been confirmed by-Afif*g K2 & I A PhaleéK & yoQit a4 dZNNBY RSNBR
policies against it from Sanaa. As a result of the political views of its Southern leaders who
opposed the policies of the former regime,-Bhalea has been deprived of many strategic
governmental projects, including watd LINP 2SOl adé |S OFft SR 2y (KS
attention to the current situation in thgovernorateto alleviate the daily suffering of the people,
SaLSOAFffe NBIFNRAYI g1 G§SNE O

In general, the water scarcity has directly affected people iDi#dlea at all levels livelihood,

economic, social, and health. Thus, the locals have lost the meaning of stability. Some have
moved from onedistrict to another in search for water, especially as many fawhgh served

as their only source of livelihodthve turned into parched fiekl Losing livelihood due to drying

up of the several water sources, especially for farmers who were displaced from thesy learsd
exacerbated the factors that already contribute to the conflict.

In this regard, Raed Shaef, journalist and community activist frongtivernorat€2 & f 2 Ol f & X 3
G{2YS NHz2NIf | NBlFla ¢AGySaa f2y3 RNRdAdzZAKG &Sl azy;:
center of the city of ADhalea, which is considered a capital of tfm/ernorate Some of them

come fromdistricts such as Jahaf andAtariq. Although the city itself is witness to a water crisis,

it is easy to at least buy water from nearby aredistricts, andgovernoratéi ®¢ 1S | RRSRY
displaced persons are usually able to buy water and live in the city by providing housing rent and

36 Interview conducted by the field landing team of tleeith24 Center, January 9, 2024.
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purchasing daily life requirements. As for those who have higher financial capabilities, they
directly move from ADhalea to other nearbgovernorates such as Lahj and Aden to escape the
crises suffered by thgovernoratg S aLISOAl tf & GKS 61 G§SNJ ONR&AA & DE

Al-Dhalea is one of the Yemegovernorates that suffers from water scarcity. According to Water
Minister in the Yemeni government, Tawfig®hajabf’z G KS RAf SYYIlF fASa Ay ¢
topographic formation in A KI f SI ¢ KA OK Rrgfifing gfQuiderdraurid avater ( K S
sourcesor even the surface and neaurface ones. This is in addition to high water consumption
NBflG0SR G2 OdzZ G6AQGFGAY3 (1 KFEG FYyR F2N YlIyeé 20K
governmental investment programs in the governorate have been halted sinté. 2l the

water and sanitation programs are foreign ones which depend on international aid. In 2022 and

2023, we had 46 projects in sordistricts in AIDhalea. However, the situation is still difficult and

is complicated more by the assaults on the assets of the departgent

3. The Landmines near Water Sources inYalea

During the war, the Houthis planted hundreds of thousands of landmines in various parts of
Yemen, and ADhaleagovernoratewas no exception to its impact on the population and vital
resources. The landmines have directly affected agricultural land, livestock and water sources.
According to a report published by the Saudi Project for Demining Yemeni Territory (MESAM)
the Houthis have left minefields in several rural areas, including Qatdlsatict, north of At
Dhaleagovernorate According to the report, th&audiproject was able to secure 35 "high
impact” mined fields. It explained that these fields were full of mines and explosive devices, and
that the team removed more than 1,500 aitersonnel mines, in addition to 400 explosive
devices.

Regarding the impact of war on infrastructure and thestructionof underground wells in the

conflict and disputed areas in the north of-Bhalea fronts, Brigadier General Abdulrahim Al

Tohamy, the Head of Military and Security Intelligence in theDhblea A~ (1 2f R Q{ 2 dzi
I SYGSNW G(KFG adKS | 2dziKAa RSaGadassQvRrisYDaLS (K| y
Qatabah, ACIF { KSNE YR | 2FNW¢ 1S y2GSR (KIGd GKSe@
including 320 in ADhalea and 30 in Qatabah. Brigadier Generdlohbmysaid the number of

damaged reservoirs reached 2,930, including 1,650-iDhallea, 1,297 in Allussein, and 28 in

Qatabah irthe north.

37 A special interview conducted by the Director of the South24 Center QtfimehAFSufani, with the Minister of Water, Tawfig-8harjabi, on

March 19, 2024.

8¢S Y my alaly OtSI Nk op YAYSTASEtRE A¢ProebtWésgma !t 5KFItES FyR oNAXy3a
39 An interview conducted by South24 correspondent lyadakhmami, with Brigadier General Abdul Rahifiohlamy, Head of the Military and

Security Intelligence Division in theD¥lalex Axis, on March 25, 2024.
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D T R e W Y
The Ramlflcatlons of the Houthl war on Water Resources

ml! (14) water barriers in Maris,
Damt, Qatabah, Al-Fakher, and

Hajr

(320) cement reservoirs in Al-
ﬂ Dhalea District

(30) cement reservoirs in

Qatabah District

(1650) drinking water tanks in
== Al-Dhalea District

(1297) drinking water tanks in
Al-Hussein District

(28) drinking water tanks in
Qatabah District

A diagram that shows the damages caused by the Houthis during the war years against the water sources and resefSoid-if A8 Y Q{ 2 dzii KHu n
/| Sy i SNQ

Al-Tohamyexplained that the destruction of wells as a result of the indiscriminate bombing by

| 2dz0 KAa aKlFa fFNBSfe FFFFSOGSR FIFN¥Ya IyR NE 2
people and magnified the tragic displacement and poverty. As a resulty p@ople have lost

hope to access pure water which is necessary for life. The Houthis intentionally mined and blew

up a number of water pumps in 2020 ink¥haraza, west of Qatabah. The heavy torrents in Al

Dhalea have swept dozens of mines and explosexgcgs, planted by the Houthis in previous

times, toward the agricultural areas and farms. This poses a great threat to farmers and citizens

F2NJ GKS O2YAYy3d FdzidzZNE RSOl RSa ¢

The paths of the torrents and water channels coming from Ibb towasDhalea are the most

important water tributaries to feed the underground storage ofMlalea, according to Al

Tohamyp | 26 SOSNE KS AGNBAaSR GKIFIG aGKSAS yI GdzNT ¢
they have turned into confrontationdines due to thedeployment of Houthis on the western

oyl 2F (0KSaS grfttSeao b2g (KSEh&leambendiNoordKIl yy S
rainfalls as beforé.Al-Tohamypointed out thatéthe direction of rainfall has also changed from
Al-Dhalea to Lahj. Moreover, this has made people unable to set up aqueducts or convert the

path of torrents toward the farms of Abhalea which was previously getting large quantities of

GKA& ¢ (SN
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Third: Al-Azarig and AlHusseinare Prime Examples of the Suffering
Caused by Water Scarcity

Al-Azarig and AHusseirdistrictd RdzZNA y 3 GKS G(2dzNJ 68 (KS FASEIR WQUNKHATASHNIEGEBRUGAGK Qf 2

This section discusses the water scarcity affecting two of the most Soutlisdritts - Al-Azariq

and AlHussein-in AFDhalea. It highlights thehokingwater scarcity crisis suffered by their
people and its negative effects on society. This requires a wider understanding about the existing
problems. Furthermore, officials in the relevant bodies at the local level, the state institutions in
general and ingrested international organizations need to urgently pay attention to the
situation. The suffering of the women and young girls wh\2driq, their crushing responsibility

to fetch water, the spread of fluoride and its severe effects on the inhabitamd-ldfissein, and

the impact of this on women and children in particular will require a vision and urgent solutions
for improving the deteriorating environmental and health conditions. The situation has also
directly affected the economic and social lifethe two districtsand will produce longerm
ramifications on the physical and psychological health ofgixeernorat€dda NBX A A RSy (G a @

1. AFAzarigDistrict

Al-Azariq is one of A K I f distri€sdn South Yemen. It is located to the north of the capital,
Aden. It is one of the biggedistricts in thegovernorate in terms of area and population after
the city of AlDhalea, the capital of thgovernorate The area of thalistrictis 391 kmdwhich
includes 55 small villages. The economy eAZdriq mainly depends on agriculture, as th&rict

is characterized by its fertile soil and also its livestbck

Al-Azariq has suffered mostly as a result of governmental neglect and the lack of public utility
services. The inhabitants are beset by malnutrition, diseases, and epidemics. The livelihood and

40 AlAzarigdistrict, AFDhalea gate to the north (ayam.news)
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health conditions havéncreasinglyworsened after the eruption of the conflict in Yemen since
2014. However, its people proudly boast that they were the first who resisted the oppression of
the former regime and confronted the Houthi aggression oidAhdleagovernorate

An aerial drone image showing the gate ofNAlkhila Dam in AAzariq after being damaged &svisiblen the photo, Jan. 202@8outh24 Centep

A. The Bombing of ANukhila Dam

On December 12, 2022, anonymous gunmen bombed the Dam-Ig@illila in AlAzarig. The

bombing caused major damage to a large part of the dam. The barrier collapsed and water leaked

from it extensively. It is one of the biggest dams irDAkleagovernorate It was built by the
aAYAadNRE 2F ! ANAROdzZ GdzNB YR LNNAIIFIGA2Y AY mMdd
the bombing despite realizing the wide feelgaf resentmentamongthe people at the bombing

and its aftereffects.

In the first days after the bombing, some souttes AR (G KI G0 LISNE2Yya | FFALA
groups had bombed the dam. This happened a few months after similar offensive operations

were executed by these groups against persons affiliated with the security bodies in the
governoraté?. However, it became clear later that the bombing of the dam was carried out by

people belonging to the same area due to repeated disputes over water. They were later arrested

by security bodies. According to-AIF A F district@ K St 2 Ol f | dzi K2NAG& 461 a R

41 Extremist gunmen blow up a water dam ifDdiale (sa24.co)
42 AlQaeda in Yemen Again: Why Now? (south24.net)
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the affected families and villages that have been harmed by water on the path of the dam to find
other solutions. These includetting upwater transportation channels heading to these areas
G2 FSSR GUKS ¢6Stta oAGK gl G§SNWE

A closeup photo showing the sabotage of thd-Nukhila Damin Al T | NAlj £ WI ydz:r NB wnun o6W{2dziKnun / SyidSNRO

In general, dams, water barriers, surface wells, and some domestic ponds are considered the
main driver of water sources in Azariq. The ANukhila Dam is one of the biggest and most
important dams at the level of thgovernorate regardingts size and storage capacity, estimated

at 22,440 m and built at a cost of 34 million Yemeni riyals. People rely on it to irrigate their

nearby agricultural lands in #laen, Kerd, and other areas that mainly depend on this dam. The

dam also served as a tourist destination forsAK | £ S| Q&  NBallydd&iSgythie d#amfallS & LIS O A
seasorf3

According to a statement released by the Director of the Agriculture and Irrigation Office in Al
Dhale&*, the bombing hit the top third of the left side of the dam. This led to heavy leakage of

gl 0SN® ! y20KSN)I 602Y0Ay3d KAG AdGa ol aSspilageef  TFSO
a large quantity of water. The Office Director estimated that 80% of the dam is currently
damaged.

The table below shows the number of wells, harvest reservoirs and the domestic water ponds,
being relied on by people in Mzarigand AtHussein. Some residents rely gond<r their
individual reservoirs for their housesheseare often created using cement and store between

43 Al-NukhilaDam in Dhalea .. a tourist destination frequented by mafpuTube
44 A document obtained by SouthZ&ntercan be found in the study's final appendices section.
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10-12 thousand liters of water. However, the majority of people mainly depend on plastic barrels
whose capacity varies between 1,68M00 liters?®

Number Al-Azariq Al-Hussein
Underground and surface wells 70 5560
Harvest reservoirs 20 3
Domestic ponds (Individual reservoj 250 100

for houses)

¢CFotS o0puv 6{2d2NOSY Q{2dziKun /SYiSNWI FASIR AYF2NNIGA2Yy 200 AYySR o6&

5dzNAyYy 3 a2YS AYyUuSNIIASga ‘“dochhfeRidedts sdiiRthad ched-Nykidlazi K n
Dam is rebuilt it would help in providing water for the people. However, they linked its repair to

some key points, foremost of which is finding solutions to treat the disputes among individuals

over the dam water. This is in addition to the fair disttibn of its water among people as well

as reducing the use of the dam water to irrigate the khat plants which exhaust much of the water

at the expense of individuals and the nearby communities. Like atistricts of AlDhalea, Al

Azariq is famous for its intensive cultivation of khat which is able to sustain the lack of water for

a longer time and brings a lot of money for its farmers. This makes many people dispense with
cultivating the useful food crops, most which are ultimately damaged by the lack of water.

Asked whether the specifications of the-Mukhila Dam match the required standards,
engineering expert Mohammed Naji Hassan explained that the dam was designed by a
AaLISOALF T AT SR SELSNASYOSR GSIFYoe 1S FRRSR (KL
hydrological standards of the dam are proper. However, any dam can be largely damaged by a
bombing at a distance of 500 m. ,Smagine what can happen if the body of the dam itself is
02Y0SR®E 9YyIAAYSSNI bla2aA aidNBaasSR GKIFIG GKS abdz
top to bottom. Thus, the maintenance process is no longer enough. It should be demolished and
rebuilt agan due to the massive cracks and shaking. The costs of maintenance are much higher
OKFYy o0dzZAf RAY3I AlG FNRY aAON) G§OKDE

Among the several challenges that residents face, whether due to the lack of dams or wells or
scarce rainfall, ia severe shortage of sheep herding araasnost agricultural lands have been
exposed to desertification Sheep rearing is a source of income for many people. The
desertification of agricultural land is in addition to the spread of some diseases and epidemics
due to the pollution of water in sombarriers and surface wells in the areas.

Some locals spoke about the disastrous health situation-ArzAliq due to the pollution of water
in some of its areas. For example, in November 2023, local authoritieinaé¢d’ warned that

45Raed Shaif, community activist and journalist from the SouflgMerDescending Team, in January 2024.

®{2dzikKun /SyiSNRa FASER GSIY 02y RdzOGSR & SAzirigdisticSn ARDyialeSyb\Eriokiedan 6 A G K |y dz
January 7, 2024.

47Health disaster threatens-Alzarigdistrictin AtDhalegovernoratgladengad.net)
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the Houthis intentionally throw garbage, waste and sewage remains in the rainwater streams
flowing downwardsfrom Ibb governorate controlled by them, to ADhalea through ARzariq
district.

In mid2022¥residents complained about the spread of strange skin diseases, similar to
monkeypox or chickenpd% The spread of these diseases was seen in the villages of Thadan and
Amor. The latter is a remote area located in the farthest borders -#zakiq. It is about 50 km

away from AlDhalea, the capital of thgovernorate People there particularly suffer from the

flow of flood waters polluted by the sewage water coming from Ibb. This has become a threat to
many residents despite the repeated warnings. This was confirmed by Dr. Moh&ahlAl

Deputy Director of the PuldliHealth Officein AIDhal®s ¢ K2 &l ARY Ga¢KS LJ2f f dz
in from Ibbgovernoratetowards Azraq and Hajar have brought with it more diseases among

LIS2 L) S Ay Of dzRAY3I FSOSNI YR ASOSNBE RAIF NNKSI o¢
Quggesting proposato address the issue, Nabil-Afif said that they havéa strategy for a study

LINE 2SO0 (2 LINE JA R SQhighlandSsNidngrfis® ¥ M@aiid Diffefent aréadl B |

can benefit from this. However, this requires a very huge budget and supportive bodies that work

to implement it. It is a strategic project that can even reach the city & Kl f S-Afif adso !
proposeal the establishment of big water barriers to catch surface water as well as drilling new
gStta Ay (GKS ol aAiAy 2 ¥Dhdeh bnd th&ldRarhy 2reas. $1& culledi fisrS O A
providing solar energy projecte operatesurface wells. He believes that the water problem can

be dealt with in an emergent way in many areas inglogernorate

Minister Salem A{ 2 lj 2 A NA G f {1 SR lFo02dzi KAA&A YAYAAGNRBQa LI
YSSR 0A3 FdzyRAy3dId IS aGdNBaaSR 2y GiKS AYLER2NII
reduce water waste, cease drilling of random wells, and elimifa Ff 22 R ANNR Il GA2Y
OKFG aFFNXYSNBR OFyYy dzAS o0SUGSNI ANNAIIFIGA2Y YSOK2
khat farmers to resort to irrigation using costly fuel. This would force them gradually to abandon

khat cultivation andrepl@S A0 6AGK 20GKSNJ ONRLJA &dzOK | a O27FF

B. Womenand Girls and theHardshipsof Accessing Water

Women are largely affected by the water scarcity crisis. They are usually responsible for fetching

the water. Sometimes, the distance they have to trudge to obtain water exceeds one kilometer.
Women are nearly twice as likely as men to bear the respoitgibil fetching water, according
toareportreleasedby UNICEP LG | RRSR GKIFd a22YSy FyR 3IANI A
responsible for water collection in 7 out of 10 such households, compared with 3 in 10

48 Aldhalea .. the spread of skin disease iAZdrigdistrict| Al-Mashhad Net (almushahid.net)

49 Chickenpox is a disease caused by the varipediter virus. It causes itchy rashes with small blisters filled with fluid. Chickenpox is very easily
transmitted to people who have never had the disease before or have not received the chickenpox$acaiee Mayo Clinic.

50 An interview conducted by the South24 Center descent team, with the Deputy Director of the Public Health Gffibaleegdvernorate on
January 8, 2024.

51 Women and girls bear brunt of water and sanitation ccisisw UNICER/HO report
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households for their male peers. Girls under 15 (7%) are also more likely than boys under 15 (4%)
to fetch water. In most cases, women and girls make longer journeys to collect it, losing time in
education, work, and leisure, and putting themselves ateigkhysical injury and dangers on the
way.€

In a pointer to the immense suffering of women in Yemen and-Bhaleagovernoratein
particular, the issue oivomen being the ones to fetclvater is seen asatural and common.
Women and girls bear the responsibility of walking lahgtances to get water, due to the
remoteness of the water sources from their areas of residence.-AzAtiqdistrictin particular,
women and girls often walk distances of more than 1.5 kilometers. They repeat this four times a
day, going back and forth. In addition to spending their entire day collecting water, they are at
increased risk of potential waterborne diseasespecially as they are the first to collect and use

it in their homes.

In terms of drought caused by water scarcity, academic and environmental expert Jacqueline
Mansur said that "women rely upon farming land and raising livestock in rural areas. However,
the severe drought in some areas has caused the death of livestockparefarmers have been
forced to sell them because they are unable to provide fodder for them. This has deprived many
women of their livelihood and an important food source for their families.”

Many people rely on animals, such as donkeys, to transport watégaad<or household
reservoirs, especially in the poor areas ofA&hriq district, where some residents cannot obtain
water through water tank vehiclefAlwaitat) which are special trucks used for transporting
water. Purchasing such watas costlyfor many families, as eacWater tankercosts about
100,000 Yemeni riyals, equivalent to @6llars?. It is too expensive for most people in the region
to afford due tothe deteriorating economic conditiong\notherdilemmathey faceis thatthe
animals are overloaded with two sacks, and sometifoes, which are equivalent to 200 liters.
Accordingly, they sometimes faint and even die, due to the heavy load on their back.

52 |nterviews conducted by the South24 Center Descending Team with 20 women in focus sess#resrigdistrict, on January 7, 2024.
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A girl from AlAzariq takes the donkey to the well to load water in twolR6r plastic sacks. (File: South24 Center)

Some women shared their views on what happened toAldlukhila Dam. They said that "the
RS&AGNHOGA2Y 2F (KS RIFEIY KFrayQd FFFSOGUSR RIFAfER
of people has continued to take ovére water resourcesat the expense of other groups and
villages, for a long period of time." Others adithat "the wrong use of watemyy allocainglarge

guantities to plant the khatshrubs has led to the depletion of water. People who live in
neighboring areasose out on water due to thjsin addition to the fact that the dam is not
connected to networks and water supplies that can reach homes and villages to be*tised."

According to some residents, people who own farms nea/tié¢ukhila Dam have benefited the
most from the dam's water, as their farms are supplied with pipes connected directly to the dam
for continuous irrigation. This is in addition to benefiting from the dam's water for their daily
needs. Residents living at astdince from the dam complained that they do not benefit from the
dam's water as they do not have the means to get the water supplied to their homes, unlike those
who benefit by living near the dam. This in itself is a cause of constant conflict between
community groups.

For women of ARAzariq,their daily sufferingcontinues-- as it didbefore, during, and after the
dam collapse. Access to water from other sources has become extremely difficult due to the

53 Ibid.
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depletion of groundwater wells and the lack of water barriers and dams. Additionally, residents
rely more on surface wells idl-Azarig than underground ones, btitesedry up quickly due to

the lack of rainfall. Many of the women interviewed believe that rebuilding the dam would be
beneficial if it is expanded and completed and connected to water networks extended to homes
and villages for the benefit of residenfBhey also said thdiuilding new damss well asvater
barriers near each residential blogkll be of great benefit to the people of the district, and
women and girls will not have to fetch water from far away.

A number of men in AAzariq agreed that concrete tanks can be built or plastic ones can be
provided near houses, which can be connected to networks of pipes extending from the roofs of
houses to the inside, especially houses with solid andesthen rods. Houses with earthen
roofs can be significantly damaged by water leakage.

Among the most tragiaccidentgelated to the waterscarcity crisis inlAAzarigarethe repeated

cases ofvomen and girlgalling into deep wells during fetching water. In an interview conducted
by &outh24 CentdpPSufyan AHanashi, a journalist and one of the residents of the region, talked
about more than 3Guchdeaths during the past two years from various villages of the district,
as a result ofhe sudden sliding of some women and girls inside underground wells and ffonds
So far, there are no accurate statistics in the district alibesefatal falls. However, residents
participating in field meetings reported many cases. They include, for example, four young girls
who fell at oncen a water barrier in the Qard area while trying to collect water. This is in addition
to the death of a number of children in separate accidents in the areas-ba, AlHagl and
Hamada after falling into water ponds. Furthermore, there are cases regutom stampedes,
which usually occur near some reservoirs and water barriers in order to obtain water, according
to residents.

=3

Sacrifices dur;i;grth journey §
P a2 o0 & N

to fetch water in Al-Azariq
District in Al-Dhalea

Deatii iCase,s ir!
2022 and 2023 ||

Source | Local journalist

South24 Center for News and Studies

54The researcher interviewed SufyarHanashi, a journalist frof-Azarigdistrictin AlDhalea

29



The Water Crisis in AlhaleaGovernorateand itsExtendedimpact on Women and Girls Case StudySouth24 Center

A group of women in Azarigin AB KI £ SI 31 GKSNJ ySI NI I ¢Sttt G2 FSGEOK gl GSN® { 2dNDOS

C. Domestic Violencdrelated to Water

For women and young girls, life can be very stressful. In addition to their daily domestic duties,

they bear the onerous burden of fetching water. According to a joint UNICEF/WHO 2022%eport

the fact that women andjirls are primarily responsible for domestic chores and caring for others

¢ including cleaning, preparing food, and looking after the silikely exposes them to diseases

and other risks to their health without the protection of handwashing. Additiomaétspent on
R2YSAGAO OK2NBa OFly Fftaz2 fAYAOGD 3JIANIaQ OKI yOSs
employment.

Many of the women interviewed iAl-Azariq complained about domestic violence as a result of
the psychological pressure they are subjected to for their responsibility to bring waténdor
family and livestock. This is in lighttbé men's preoccupation in earning thdivelihood These
pressures usually result from conflicts betwevo groupsover the accesso wells and dams

and the refusaby some memberso allow a neighboring community to shatiee water. Such
conflicts are reflected on women in the home, in terms of being blamed by the family head if
they don't bring enough water sometimes. Women and girls living in rural areas often face more
psychological and emotional harm associated with watesirsity than in urban areas. This
compoundghe pattern of discrimination and violence that already esegainst them. A woman

55Women and girls bear the brunt of the water and sanitation crisis, according to a new WHOEEport (who.int)
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in AFAzariq said: "Women and girls are forced to make difficult and fateful decisions, such as
going forearly marriage and school dropquds a result of the preoccupation withhaving to
fetchwater several timeevery daye

Dropping Education for Water

Kawakib, a 12/earold girl from AlMasnaa village, ARzariq district in ADhalea, found
herself compelled to drop school despite her high level of intelligence. This was a
of the tough living conditions due to the drought in the district. Shknisxample of
GK2dzal yRa 2F 3IANIa 6K2 KI @S tSTiG SRdz
school despite her high level of intelligence and big ambitions, due to the hard
circumstances and having to bring water for her family as a reduhie water scarcity.
{KS &FARY GCNRY RIgy G2 Lakl LINI &SNa
FILYAfASaEDPE {KS KlFIa 06SSy G4laiSR o0& KS
on foot every day to bring water. She revealed that mahkier peers have fallen int
wells due to the stampede around water sources. She feels sorrow at the painful |
of the district as a result of the severe drought.

Early Marriage

Um Ali, a young woman from -Alzariq district in ADhaleagovernorate,

was married off at the age of 13 because of the difficult conditions in her
area. She said though she escaped from the task of fetching water, which
she had to do day and night before her marriage, her early marriage
represented the worst kéhof suffering. She became pregnant early and
had to take responsibility of rearing her children at a young age, and as a
result was deprived of her childhood and education as well. Um Ali suffers
from malnutrition. Moreover, her cesareateliveryhas wealkned her
02Re@® 'Y ' fA &FARY G@9FNIe& YINNXI3AS
the consequences even today. Regardless of the difficult circumstances, we
must think about the consequences and ramifications of marrying off girls
early. We must not aept this mistake, which leads to psychologiaatl
LIKe@aAOlFt G2NXYSyd 2F GKS FIANI aodé

A 2003 study founc®hat nearly 40 percent othe married young women live with their
husbands' families in Yemen, compared to 60 percent of married yeongenwho move to live

6] DSYRSNBR / NAAAAY | YRSNE (I yFanaih BenterkEsr SttatedidSN#licS (sandaientdrbrg), SYSy Q& 2 | NJ
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with their families after marriage. This includes women marrying older men. Families who bring
home a new woman or girl through marriage benefit from assigning them with additional
household tasks along with being responsible for fetching water.

In terms of health challenges, one female respondent during the focus sesioi K W{ 2 dzii K H
/ Sy (s&d\ttlt "in addition to the hardship of fetching water, women suffer from health
problems related to personal hygiene due to the lack of ciater. They purify and clean the

water using cottorstrainersor by boiling the water at high temperature to purify it from dust

and impurities and killhe bacteria."Many participants considered this honrliased process to

be arduous and stressftihat consumes dot of time, not different from the effortthey have to

put outsidetheir hometo bring water

Regarding the extent to which women and girls are subjected to sexual harassment while fetching
water in AtAzariq, some of them said that they were not assaulted or harassed during the process
of fetching and transporting water as they were accompanietHighranm®’ who accompany a
group of them, and sit in a place close to them to ensure their safety from any stranger who may
harm them.

It is difficult to mathematically assess in numbers whether there is gebdsed violence in the
districts of AlDhalea. This isdue to the lack of comprehensive data amid the absence of
specialized anéh-depth studies that can be relied on to assess the annual increase. Projects in
Al-Dhalea governorate are often limited to awarengassing activities about the dangers of
violence against women along with encouraging them on how to report cases of domestic
violence and child marriagbgsidestheir social and other problems. It is important to conduct
guantitative and qualitative studies and research that analyze and evaluate gbaded
violence issues in the governoratpngwith providingsolutions and remedies.

2: AlFHussein District

Al-Husseinis one of the southern districts of Blhalea, with an area of 225 kfn It includes a
number of villages, the most important of which isklssein. MoreoverQabal Harlils one of

its most important heights. It includes more than 26 villages. Most of the villages there are
famous for planting coffee.

Despite this, the district and its villages suffer frbadroads, scarcity of drinking water, poverty,
unemployment and stalled development and service projects.

571n Islamic law, mahram is defined as the father, son, brother, uncle, nephew, nephew, uncle and brothers by breastfeeding.
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A- The Disastrougffectof Excess Fluoride on People

In one of its 2022 report, South24 Centathighlighted the danger dfiigh levels ofluoride
spreading irthe water in AlHussein. The scarcity of water and the lack of rainfall in the district
in recent years have led residents to deepen the drilling of underground wefjeetd depths
some of which have reached detbf 1,100 cubic meters, according to some residents. This
excessive increase in drillibg great depthgesults inextracion of water containing high levels

of fluoride, and then using itwithout first purifying it from fluoride as required has caused a
health disaster in the districespecially in the village of Marfad in-Aussein.

The depth of drilling in underground wells in Adussein District

Source: Soutbd Center

Meters

1995 1998 2000 2005 2010 2015 2020 2021 2022 2023 2024
Year

==0==The depth of drilling

Graphic presentation showing the increased depth of drilling in underground wellsHugSkein district in ADhalea governorate (Source:
South24 Center)

Fluoride is a natural mineral found in soil, rocks, and water. Consuming too much of it can lead
to major health problems, including teethdiscoloration and decay, skeletal weakness,
neurological problems, hypertension, epileptic seizures, low fertility rates, and more. Water
fluoridation is alsdikely linked toAttention Deficit HyperactivityDisorder (ADHD), according to

a study published in the Journal of the InternatiofdEnvironment. Doctors in the towns of
Marfad, Khubar, AUgla, and Lashoub in the district ofAlssein noticed many abnormalities in
children including bone curvature and visible changes in tooth enaiitet. high fluoride levels

in the waterchanged the color of their teeth and sometimes led to complete decay.

58 AkDhalea and the Fluoride Tragedy: Drinking poison is not an option (south24.net)
59"Traumatic" side effects caused by fluoride on public hedfh Arabic
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In 2016, the Health Office in-Alussein district conducted questionnaires for several population
segments in more than one village. This came after the emergence of noticeable health cases
that frequently accessed hospitals and suffered freimilar symptoms. They also wanted to
assessvhether the spread of casegs theresult of certain viruses @omedisease. After several

visits and testgonductedof residents, the Director of the Health Office, Mohammed Abdullah
Muthana, says that they confirmed that thesalth issuesvere directly related to the drinking
water, extracted from deep underground wells. On this basis, the Health Office team conducted
field surveys to take water samples from those wells for testing.

According to the Director of Health, the normal range of fluoride in wateuld bearound 1-
1.5 milligrams per liter of water (mg/L), but in some villages #fddsein, the samples that were
examinedcontained dangerously high levels

Habeel Jabr Khobr Lakmat Lashoub Mirfad
17 mgl/l 13 mg/L 09 mg/L 12 mg/L

Table ( 6) shows the high levels of fluoride discovered during the field survey of some villagetis$dih district through the Health Bureau.
Source: A meeting conducted by the South24 Center descent team with the Directortéédfidn Office.

In 2017, the Health Office team conducted field survei/the number of people affected by

tooth decay and osteomalac{aoftening of the bonesh the villages of AHussein, as a result of

drinking groundwater and its impact on their health. They found that the number of infected

people reached 020, out of a sample 0of,330 of both genders. These samples included entire
families, some of whiclhad more than 10 affected members. The age group betwee205

year$°K R GKS fA2yQa aKIFEINB 2F (GKS&S RAaeffromSad ¢K
broken bones in many cases. They said that/teaffered fracturesafter falling down while

running orfallingfrom their classroom seats. Undoubtedly, it was a shocking outcome, according

to the Health Director, especially as some cases turned into permanent disability.

60The epidemiological surveillance report for the year 2018, showing the number of field surveys for dental caries aindMieket®in
district, obtained by South24 Center from tBgector of theHealth Office in thegovernorate
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[ -

Cases of bone curvature in children iRHAlssein district, as a result dfinking water with high fluoride levels. Source: South24 Center, 8 January
2024.

In 2019, the Health Office team met with a number of organizations working in the field of water
and environmental sanitation, to explain to them the catastrophic health situatigd-Hussein
andhow it was set to worsen itine following years. Howevespme organizations began to break
their promisesof helping to mitigate the situatignaccording to the Health Office, due to the
expected high costof the proposed desalination projects. Thiealth Officealso wrote to the
government authorities and the Social Fund in the capital, ABeihtheir pleas were met with
negative responsesiting the plea thathe water treatment projectswere difficult and costly for
themto bearin light of the exceptional circumstances that the countigsgoing through.

Consequently, in the second half of 2021, the Public Authority for Rural Water Projects in Al
Dhalea conducted surface and groundwater inspections for several districts in the governorate,
including (Qatabah, Allussein, AAzariq, AIShuahb), as part of the water quality monitoring
project with the support of UNICEF and the World Health Organization. The examination showed
a frightening risein fluoride levelsin groundwater, determined between 1.563.33 mg/L,
showinga 60%rise, in 45samples taken out of a total number of 6amples. The samples taken
from surface wateshowed levels thataried between 1.6 mg/L,a rise 0f47%,in 75 samples

taken out of a total of 130Notably,Al-Hussein isecorded asamong the most affected districts
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due tohigh percentage of fluoride through tests that were later conducted on people as well as
its impact ontheir health directly™.

A child in AHussain districshowing signs of severe damatgehis teeth thathaveturned black, as a result of the fluoride

aFGdzNF SR RNAYT1AY3 61 SN {2dzNDSY {2dzikKun /SyiSNnRa FASER GSt
In interviews O2 Y RdzOG SR o6& W{ 2 st participdntS yini AlnsEein, aheyl K
mentioned that the high percentage of fluoride in drinking water has negatively affected all
spheresof life in their villages, due to the increasediseases, including kidney failure, which in

many cases leads to death. Some agricultural lasialso been damaged as a result of being
irrigatedwith this water, andlivestockhave been similarly affected\ccording to doctors in the

district®?, the increase in the concentration of fluorine in water that residents dtegds to

constant pain inthe joints and muscles, fatigue, and muscular spasms. This is alongside the
aforementioned bone and tooth deformities.

In an interview witht3outh24 CentéPMinister of Water Tawfiq ébharjabi confirmed once again
that "the most prominent problem facing Alhalea is the high levels of fluoride in the water,

611 R20dzYSyid 200Gl AySR o0&é { 2dziKun / Sy i Shhilegovariateshdwing fiell auN&/Oaf fukceD Sy S NI €
and groundwater samples, conducted during 2021.

62 |nvestigations and dialoguea health tragedy and serious environmental pollution.. groundwater well water with a high concentration of

fluoride leads to the emergence of many diseases (tahdeeth.net)
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which have harmful effects on thé 2 Y Sy Q & , bbriesyXedtH, hairp@sidesmany other
aspects When wells are drilled at extended depths, whether public or private, and they do not
adhere to the giverstandards, wepull outthe equipment and demolish the ws|lbecause the
water extracted from theewellsare required tohave specific concentrations."

Nour Mansser was born with congenital malformation and permaner
disability, in AlHussein district, February 2024 (File: by Ayad Al
Hammami, South24 Center)

them with many options.

Osteoporosisn Children

Fluoride Toxicity is Disabling Children,
Crushing their Dreams

Nour Mansser, a child from -Mussein
district in AiDhalea, was born with
congenital foot deformity which has
prevented her from walking and practicing
daily activities like other children of her age.
Drinking water with high fluoride levels in
the Nour community haseen many women
give birth to offspring with similar
conditions, including  children  with
disabilities, rickets, or dental deformities.
Nour has not surrendered to despashe
has expressed herself with optimism, hope,
and a positive spirit, with the help of her
family's constant support and followp in
ensuring she getthe needed treatment?
People in the villages of -Alussein know
how dangerous this water is, but the need
for water and their helplessnes& I & I¢fiQ U

Ahmad AlSayed, a 1-§earold boy from a village in Adussein district, livesith his six
brothers,menfolkandwomen family member®8ecause of hitough livingconditions and

poor food security, his source of drinking water is mostly from artesian wells. The people
of the village, where Ahmad's family lives, transport water to their village using water
tank vehicles(locally known as waitat) om the traditional way (transportation on
donkeys). Due to the scarcity of water, Ahmed had to drop out of school in order to provide
water for his familyHowever, his suffering fromsteoporosis in his feet, due to the high
percentage of fluoride in the water his family drinks, makes Ihiioble with difficulty

83 The interview was conducted with Nour's farbiy{ 2 dzi K+ n
permission from the family to publish Nour's photo.
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during his long walks. Ahmed's paremisnt fora surgicaprocedureto treat their son's

feet, but it failed. Currently, Ahmed's health condition is very poor due t&FtheY A f € Qa&
financial situation, as well as his inability to integrate with other children of his age, as a
result ofthe permanent disabilityo his feet

The departure of Médecins Sans Frontiéres (M8Rich was providingnportant health services
for manyyears from Al-Dhalea governorate in November 20i&n additional problem that has
weakened the already dilapidated health sectioere. The organization said in a statement that
it had closed its humanitarian projectM-Dhaleaafter their unitwas subjected to violent attacks
and security incidenfs.

The problem of high fluoride in the water of-Bussein districh & Y@ dnly dilemma. Some
residents in villagebaveresorted to turning abandoned groundwater and surface water wells
into sewage tanks. Thigsled to the polluted sewagwater seeping into the grounand mixing
with the potable groundwater therebytransferiing thedangerous pollutants, whether organic
or chemicals (such as soap and industrial detergentsypime types of harmful bacteria and
microbes®, to the water whichis extracted gventuallyleadngto the spread of many diseases.

B. DeepWater Qrisis in AlHussein

The water scarcity crisis in-Alussein district is no different from the rest ofBhalea. AHussein
andAl-Azarig are among thdistrictsmostdeprived ofwater, due to the severe drouglkbupled
with the lack ofanyminimum emergencyater solutions Thedire situation in AlHussein iglso
characterized with thepread of community conflicts over water. Dr. Mohammed Qaed H&%san
a social figure in AHussein, tolddouth24 Centéithat "the conflictover wateris spreading in
the district due to the large number afidiscriminatedrilling ofdeepwells. Thidrings in water
with highfluoride levelsleadingto the spread of many diseasd®esidessome people get more
water than others which leads to tensiorend conflicts They are trying to resolve these conflicts
through dialogue and the equal distribution of water among pedple

Salah Mohsen Afariri, a senior official of Alussein district, safd, "Wewitnessdaily conflicts
among citizens because of water scarcity. Some citizens want to get water in order to irrigate
their agricultural lands antbr their cattle. Others are looking for safe and clean drinking water,
amid fear ofwater contamination. These things lead tcstate of permanent conflict that we

seek to address." Hariri added thidite district"suffers from random drilling, due to the lack of
control over the licensing process by the relevant authorities. This leads to confusion and ongoing

64 Al Dhalegovernorateof minimum services (south24.net)

65 AlDhalea calls for help (alayyam.inféyrabic

66 An interview conducted by South24 Center with Dr. Mohamed Hassan Qaed, a social figHresgeildlistrict, in person, on January 8, 2024.
87 An interview conducted by the South24 Center team, with the Officertdfigdeirdistrictin AtDhalea, Salah Mohsen Aariri, in person, on
January 8, 2024.
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disputes, especiallgn the issue of deep drilling of underground wells, which in tieadsto the
spread of birth defectamonga large number of children."

One of the biggest challenges facingl Aizi & SAY RAAGNAOG A& GKS 3I20¢
interest inthe situation prevailinghere. According to Ghazi Seif, Director of Rural Water-n Al

Dhalea, The poor monitoring of water quality as a result of the lack of a government budget,

and the growing price of test detectors have added to the dilemma."” In interviews conducted by
Gouth24 Centédn AlHussein, one residergaid: "The role of international organizations is

limited, almost norexistent, and we are very frustratexs no one isesponding to our repeated

calls.”

During the meeting, some residents suggested thairder to improve the water crisstuation

they need to build large dam projects that feed the district in general, as well as build medium
water reservoirs and barriers that feed each village or group of nearby villages. This is in addition
to building small cement tanks dponds¥for each family that does not have the financial
capacity. This will help residents collect water in the rainy season and benefit from it doeing

dry ones.

C. The Impactof Water Scarcity andPollution on Women andGirls in AFHussein

Women and girls in Alussein suffemcreasingly frondeteriorating health, due to the lack of

safe or clean drinking water. This is along with their basic suffering of being responsible for
fetching water. Khadija, 38%one of the teachers interviewedl @ W{ 2 dz{ @said"Woéntery (i NB
in AFHussein face several psychological, physical and emotional challenges, as thiae lhelar
responsibility for providing water to their homes and livestock. This causes them great
psychological pressure, especially when they are sick or pregnant widkrtakingthis task.”

She added that "the water scarcity crisis has negatively affected the education of girks in Al
Hussein. They study until the early school stages, and then drop out because they are busy
fetching water for their families, especially girls fromop familieswhere theycannot provide

water alternatives that would preverhe girlsfrom leaving school.”

The experiences of women in-Blusseinregarding the effects of water contaminatioon

LJS 2 Llfedtiiirdicate thatthe situation is precarious the district, especially in the village of
Marfad. One of them said: "Most children in the area suffer from bone changes and severe tooth
decay due to drinking water with high fluoride concentration," adding that "this is not limited to
children, as most members of gety of both genders suffer from the same problem. There is no
single home in AHussein without that. This is in addition to the fact that many women at
marriageable age show tooth deformities, and this is increasingly affecting their psychological
status. When we go to the doctors, they advise us to try to chahgelrinking water to a healthy

68 An interview conducted by the South24 Center team-iduSsein, with teacher Khadija, on January 8, 2024.
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mineral one, which is difficult tobtain on a daily basis, especially since most families are not
financially able," sheaid

The worseningvater situation in AlHussein districthat has maddetching waterthe top priority
hasnegativelyimpactedthe lives of many women, even at the social and communicd&val

This is because visits by family, neighbors and friends have decreased, due to women
preoccupied witlspending most of their time outside the house looking for water sources during
the day.After getting the water, theythen spend more time at home cleaning the water of
impurities during the evening.

Furthermore, Al dza & S A y Gasofage2sigiBfigant challenges related tteeir reproductive

health.In addition to being exposed to various diseases due to water pollution, they give birth to
children with severe calcium deficiency, as a result of drinking water during pregnancy with a

high percentage of fluoride, which consequently affects the healtthei children. The lack of

water also significantly affects women's personal hygiene. One woman said during th&®focus
session@2 2YSyYy | NB LKe&aAz2f23A0rtte RAFTFSNBYild FNRY
their personal hygiene, in addition to being mothers and caringHeir children” She added:

"In all the scenariosvomen will be stressed, either because of the scarcity of water and the
hardship in obtaining it, or its being contaminated if available hy S & (0 WzBd& aK2 g2
environmental pollutants, including water, cause hormone disruption in women, leading to blood

cysts and impaired ovule production and reproduction, the same problem that reduces fertility

in men who drink contaminated water.

It is interestingo note that many families use fetching water to promote early marriage for their
daughters/*'One of the most negative effects that some families resoistbat some mothers

who have no daughters make their sons maegylyin order to make it easier to bring water to

the house,"saidone of the participants in the focus session. She added, "Some families push
their sons to marry more than ongirl to facilitate the task of providing water, especially if the
girls are from relativ families. Sometimes thgirlsare threatened with being returned to their
parent@ house if they refuse to fetch water.” This is one of margmplesof genderbased
violence, to which women and girls are continuously expdsed the rural areas of ADhalea
governorate.

There are dditional forms of violencdaced bymany women and girls, including violence by
partners, child marriage, or sexual harassment during fetching wateat should be
considered?hyS FSYI S AYyGSNWBASSSS &AFARY a2S KSIFN |
fetching water in AHussein district, but most of these cases are swfaterbalharassment It

is not unlikely that they will develojpto something unpleasarnit the situation continues as it is.

The presence of some water tanks and barrigrat have been provided in some w&dl-do

69 An interview conducted by the South@énterteam with 20 women during a focus session ihi@dseirdistrict, on January 8, 2024.

7°How does water pollution affect our sexual and reproductive health? (vdinews.com)

ny AYUSNWBASSG O2yRdzOGSR o6& {2dziKun / SydSNR& -AussSifditrictiod BaNuarg &, #0R4. v n 62 YSy
72ilbid.
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families, have helped to reduce the phenomenon of harassmenhasewomen no longer have

to go out for long hours to fetch water." In fact, many women avoid talking about gevased
violence, especially the phenomenon of harassment, because of the stigma associated with it,
especially in many conservative rural commugstiThis situation is not limited to-Blhalea only,

but includes Yemeni women in general.

Cases of violence against women and children can increase the rate of morbidity or mortality.
Contaminated water supplies and poor sanitation amongthe main sources of diseasand

its transmission between women and children. Diseases such as cholera, dengue fever, jaundice,
acute diarrheaamongothers have caused the death of a large number of children in particular.
While communicating with the Aflussein Health Offic& South24 Centéfbbtained statistics

from 2017 about the number of suspected cases in some villaged-bigsein, during November

and December agivenbelow:

Type of disease | Cholera | Measle | Diphtheria | Whooping | Jaundice | Chicken
S cough Pox
Number of cases| 156 43 12 4 7 36

Table No. (7) shows the number of medical cases during the months of November and December 2017. Source: Health ®ftisseim Adr
South24 Center

As for the number of cases of tooth decay and rickets, they are as given below:

Month/Year Number of villages | Number of rickets| Number of tooth
cases decay cases

Nov. 2017 5 20 355

Dec. 2017 13 262 94

Total 18 282 449

Table (8) shows the number of cases of rickets and tooth decay, during November and December 2017. SdusseirAHealth Office,
Gouth24 Cente®

The statistics mentioned above, as well as previous statistics in the paper, show that the
documentation and careful monitoring in-Mlusseindistrict stopped in 2017. So far, it is not
known to what level the many diseases and deaths and various cases with bone and dental
deformities in thedistrict has reached after more than five years without monitoring. The health
and environmental situation in Aflussein is certainly hazardous, requiring immediate and
emergency treatments to save the population, especially women and children, who bear the
brunt of fetching water, that is contaminated afndlingand drinking it on a daily basis.

73 A graphic report showing the number of cases in the villagesHiigseirdistrict for the months of November and December 2017, Source:
AlHussein Health Office.
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During the interviews, local residents in-lAlisseintried to propose simple solutions and
treatments through some of their observations. A woman said during the focus sé&sdtuat

"some welloff familieshavemade concrete undgroundtanksin their homesor on the top of

their roofs. This provides them with water permanently. We noticed that girls in homeddnag

water are regular in education and have reached advanced educational levels, as well as being
active in community activities. Thigctor is also withessed Imousessituatednear water tanks

that havebeen constructed by somiaternational organizations in partnership with the peojgle.
Fatima, one of the women who participated during the focus sessiorn,"$aiaw a large number

of girls go to school because of the availability of water in their homes or because the tanks are
close to them, and | even saw teachers and nurses from these same houses, unlike other houses
that do not have water."

Some residents of Alussein also suggested the importance of constructing dams in the villages
of the district in order to ensure access to clean water. "This will help improve the health status
of the population, solve the problem of desertification ajrezultural lands, and feed many
livestock,"saidone of them. Some residents said that drillofgnore underground wells without
finding solutions to purifthe water would worsen the health situation, as relying on surface
wells should be enough currently. Ghazi Saleh, Director Genetlaé &tural Watersuggested

that "the basic solutions lie istopping therandom drillingof wellsand preventingthe excessive
depletion of waterfor agriculturalpurposes’ He added that "the construction of reservoirs and
water barriers, or the sealled traditional ‘caravanswill partially solve the water crisis.”

Minister of Agriculture and Irrigation, Major General Salerséjotri, spoke about a number of
LINE2SO0Ga GKFEG GKS YAYAald NFagikécongnddsiuatigndandahé RS & LI
insufficient budgets. He pointed out thall-Dhalea has some of his focus at this stagee Th
projectsinclude "thecompletionof two water barriersthat areunderconstructionin AFHussein

and AtNasheadl-Thubah area inAl-Dhaleadistricté There are also various projects in animal

health and livestock. This is along with projects that support the agricultural sector in general.

They include international and regional projects or those that come from the ministry digectly.

This study, conducted by3outh24 CentéPrelied on a segment of the local population ir Al
Azariq and AHussein, including (85) persons from both gendéms.whether women and girls

bear the brunt of fetching water, or dmen sharethe responsibilityas wel] 90.58% indicated

that women and girls bear the greatest responsibility for fetching w&et2% said it is shared
burden between men and women, especially since many young males accompany their families
while fetching water a%hahramgsometimes.

“i2dzikKun / SYGiSNE AydSNBASSHSR -Husseirdistacyd® JanlRyBlROZA | F20dza aSaairzy Ay ! f
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®m\Women ®m Men

A graphic that illustrates the responsibility of fetching water: Soueuth24 Cented

Fourth: Environmentally Friendly Practices Water Harvesting

Yemen currently lacks effective infrastructure to harvest rainwater aigb recharge the
groundwater. Water that could besed to refill groundwater or for agriculture production is lost
and flows into the sea without being channeled andenefiting from it. This is despite the fact
that storingrainwater correctly would solve many of the aforementioned problems related to
water scarcity. The challenges of rainwater harvesting in Yemeramangthe factors that
sometimes hinder the completion of thegeojects They include, for example, lack of data and
information, conflict between upstream and downstream users, lack of investment in rainwater
harvesting techniques, climate variability, and unequal distribution of rainfall, among others.
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Map No. (4) showing the level of rainfall in Yemen, Source: Hydrology of Yemen

However, rainwater harvestingas proved to havea positive impact on the environment by
preserving water resources, reducing overexploitation of traditional water sources as well as
limiting soil erosion and degradation. This is in addition to social and economic benefits.
Rairwater harvesting in Yemen can be very important given that:

It will solve the problems of watescarcity especially in the mountainous arefs 77%
of the population in Yemen.

Rural communities rely mainly on agricultural production from terr@ceing

It will provide dfective alternative access to water in large and scattered areas.

It will help in ®lving thewater issues imreas with difficult topographic conditions.

It will help in preservingyemen'sheritage including the traditional structures, ancient
irrigation techniques, dams and water reservoirstdlectwater.

In this section, we will shed light on some positive conventional techniques that were previously
used in water harvesting, and can be applied in many areas of Yemen. This includes the study
case districtof Al-Dhalea governorate. This aims to reduce the water scarcity suffered by the
population there.
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1. ConventionaRainwater HarvestingTechniques
1- Terrace farming

Terrace farming was practiced widebhn the mountain slopesin ancient Yemen. This
technique has continuetbday even inthe rugged andyentle mountain slopes, and is very
effective.Rairwater isallowed tocollectin the terracescutinto the sides of mountaislopes
and this soaks into thesoil. The terraces are bordered with smalblls on the edgethat
prevents water runoff. These small wallalsoprevent damage to the terraces from runoff

2- Open and Closed Tanks and Basins

Cistern construction is a veancientmethod and has been used in Yemen for hundreds of
yearsto conserve rainwaterFor example, the historic cisteritsAdenare "“one of the most
important huge watersheds toornserve the annual rainwater in the city. They are used for
drinking and irrigating farms. However, with the renewal of watetworks and the reliance

of the city and other governorates on groundwater wetlsupled withthe overexploitation

of the drilling layers across them, the importancecisternshas declined and they have been
neglected, despite their effectiveness.

3- Rainwater Harvesting

This methods characterized by its low cost. Moreover, its design is relatively simple. It also
consumes less time and needs fewer labmiconstruct Furthermore the water rights are
allocated and clear. It is also more appropriate for mountainous areas where groundwater
sources are difficult or neexistent, and where central water supply plans prove very
expensive, in terms of implementation, operation and mainterearnRainwater is the only
possible way to provide water supply in this form. Therefore, it is considered more
sustainable. Additionally, the quality of water is better than other water sources in rural
areas. Keeping rooftops clean can be much easier thaimtaining hillsides and catchment
areas.

75 Aden: Archaeological and historical monuments threatésedth24.net)
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Image showing how water is harvested on the surface, source: procivilengineer.com

Therainwater harvesting system consists mainly of watershed, collection or drainage system
(gutter, drain pipe), storage system, and distribution system. The water treatment phase in
these systems is usually required to improve water quality and enhance cofietfioiency,

by removing debris and unwanted contaminants. Treatment can include filtration,
sedimentation, ultraviolet sterilization and occasiondfventilation inside the tank. This
model can also be applied to the roofs of schools, hospitals, and some facilities to harvest and
benefit fromrainwater, andnot only to homes.

4- Spate Irrigation (aflaj)

Thisis one of thewater conservatioomethods that Yemenis have mastered for thousands of
years. This methotielps to covethe agricultural aspect in generasagriculture in Yemen
consumes approximately 90% of watérSpate irrigationis an ancient form of water
managementthat involves diverting rapid floods from torrential rains flowing from the
mountain basin, using simple sandy guides, usually constructed of sand, stones and timber
on dry valley beds. Flood flows that run for a few hours are directed through short and steep
channels to reach an associated basin. The latter is submerged with water to depths of 0.75

76 Technical Brochure: Rainwater Harvesting (unescwa.org)
77Knowledge Repository ::Home (fao.phidps://www.fao.org/3/ca0352en/CA0352EN.pdf
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m or more.Agriculturalcrops, often grains, are then planted only aftBe spateirrigation.
Cropsare grown from one irrigation or more are grownby usingthe moisture storedat
depths inclay soils, formed frorthe sediment deposited fronthe previousspateirrigation.

This type of rainwater harvestirgnd management is under threat and requires high levels
of collaboration between farmers to transform and manage the distribution of flood flows

2: FogHarvestingTechnique

This method of harvestinthe moisturecontentin fogis unconventional. It is the experience of
the fog water collection project in Hajah governorate and Manakhah district in Sanaa. It is an
alternative way of providing water for human use. This innovative (experimental) technique is
based on the fact thawvater can be collecteérom fog when there are proper conditions that
help the occurrence of condensatiofog containamoisture that can providéundreds of liters

of water, most of which is very pusndcan be used for drinking.

This water can be collected by using specially manufactured simple rectangular nets, made of
nylon material §pproximatelyl square meter), supported by poles at both ends directed
vertically to the direction of the prevailing wiffd Water dropletsget collected on the netfrom
condensationand trickle down as water, providingp tofour liters/day. The water collectedalls

into a channel that transportthe water to reservoirs that hold it.

One of the positives of this technique is that it is environmentally friendly and helps maintain the
groundwater levelwhich isunder the threat of depletion and excessive drilling.

78 Traditional Water Harvesting Systems and Management in Wadi Hadhramout, Yemen, Mokbleteshifand Saleh Ahmed Bin Rabaa,
https://icwrae-psipw.org/papers/2006/Water/14.pdf

7 Harvesting fog in Manakf@Revolution Net (althawrah.ye)
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A photo illustrating the fog harvesting technique in a remote village in Morocco. Source: Alarabiya.net

Accordingly, it is possible to depend on broader methods and innovations for solutions related
to water harvesting. This is along with making ustaditional experiences at the local level in
Yemen, or even introducing new solutions and innovations in the short or sustainableTteese
water harvesting solutioneave been applied in countrigsat shareYemen's climat factors or
topographic nature. This woullkdelp tourgently address the crisis of water scarciBut before

that, it is important toimprove the infrastructure to support different water harvesting systems,
especially in rural areas, for better and more sustainable results.
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Conclusions

The case study of the two districts in-Bhalea governorate (Adzariq and AHussein) is an
exampleof the travails of water scarcity thatan extend to the rest of the rural areas in Yemen
if no emergent and sustainable solutions are found forgkeple especially in the most affected
areas. It is clear that theater scarcitycrisisand its related health and soceEconomic problems
has reachedts zenith Accordingly, a new cycle of violence neaiergeover time over water
disputes.

This study is the first quantitative research about the water scarcity crisis and its impact on
women and girls in thgovernorateof AFDhalea, in South Yemen, specifically in dricts of
Al-Azarigand AlHussein. Through qualitative interviews conducted with a number of local
residents, women and men, as well as with a number of government officials, experts and
specialists in the field of water, both at the level ofD¥laleagovernorateand in the capital,
Aden, it is evident that the water crisis isvary distressingone, and has reached high and
advancedevels of danger, which poses a threat to the lives of the population and their vital
livelihoods.

This paper drew a number déey findings which can be reviewed in the following points:

Water scarcity in Yemen in general is a crisis whose effects are difficult to predict,
especially since the per capita share of clean water in Yemen is decreasing exponentially
every year. Accordingly, water availability has fallen by 25%.

The khat tree, which is cultivated in various regions of Yemen, consumes 40% of the water
used in the country. Farmers have drilled and deepened more underground wells
indiscriminately to meet the rising demand for khat production. This has caused a health
crisis for the population, first, due to the harmful effects of khat, and second, as a result
of the consumption of more water for growing khat at the expense of individuals.

Water scarcity in ADhalea has affected many of dsstrictswith regard toenvironmental
security. Irresponsible uses and methods of extracting water have led to its pollution,
causing environmental and health disasters on the population. Women and children have
been the most affected, especially in tbestricts of AtAzariq and AHussein.

¢CKS 02Y0AYBdz KA fiIK SR@NgWstrist yhich fs one of the most
important and largest dams in thgovernorate damaged 80% of the structure,
exacerbating the water crisis significantly, in light of the high drought rate and lack of
rainfall in the area. Residents have relied on the dam as their main source of water for
their homes and for irrigating farmland arfak livestock.

The suffering of women and girls in the districtsAbfAzariq and AHussein haseached
horrifying levels This is because they bear the brunt of fetching water for their families.
They are most vulnerable to caldgdiseaseshrough handling and drinking the polluted
waterand consequently passitige diseasesn to their children. Furthermore, they have
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been subjected to domestic violence and have lost many opportunities for education,
incomegenerating work, anteadingnormallives

Although@outh24 Centéiaddressed the spread diigh levels ofluoride in the water
extracted fromdeepunderground wells in a previous paper, the current study, including
some interviews, data and recent images, shows that the crisis has reached advanced
levels of severity. This has been noted through the visible deformitis®me of the
inhabitants there includingmany cases aésteomalacia and tooth decay. This may lead
over time to an environmental and health disaster, causing permanent disability or
leading to earlydeathof affected individualén the medium and long terms.

The continued contamination of drinkinvgater with excessive fluoride the districts of
Al-Dhaleawill profoundly affect the reproductive health and fertility of both genders.
Accordingly, thisvill reduce the percentage of births in the governorate.

¢CKS 3I20SNYYSyYydQa 7Tl Athemdeh autharity infAbhal@to fill$h || 06 dzR
the gaps and implement emergency soluticistackle the water crisis in the mainly
affected districtswill necessarily exacerbate the catastrophic health and environmental
crisis in the governorate.

According to many residents and officials AkDhalea,the limited interventions by
international organizations workinm the field of water and environmental sanitation
remain inadequate. The majority of th@eople interviewed argued that wider
interventions by international organizations and more effectivater treatment
solutionswould improve the environmental and health situation of the population.

The proposed solutions and positive environmentally friendly practices, whether
conventional or unconventional water harvesting methods, lealpaddress the pressing
water crisis, especially since they have been used in many areas of Yemen. However, it
will be more useful if the infrastructure is improved to ensure the sustainability of water
harvesting.

Recommendations

For thelnternational Community andDonors:

Part of the financial grants to support research centers and civil society organizations
working on the ground in the affected areas should be allocated to conduct more
specialized studies and research on the water crisis, especratijgnderbased studies.

This is due to the lack of accurate data or statistics at the local level.

The InternationallyRecognizedGovernmentshould be pressedn the need to involve
women in decisiomaking processes and influential positipespecially in the field of
water management. This can help enstinat women's needs and concerase met as

well as reduce their suffering.

50



The Water Crisis in AlhaleaGovernorateand itsExtendedimpact on Women and Girls Case StudySouth24 Center

The international organizations working in the field of water and environment have to
mark a wider presence in the affected areas iRSAK I £ S Q&4 RAAGNAOGaAD ¢
change th& methodsfor mitigating the problemsand fill the gapgo tacklethe water

scarcity issuén more sustainable ways. They afsedto work in a joint framework with

local organizations. This would maltee peoplebenefit as much as possible from the
outcomes and treatments.

ForLocal Qvil SocietyOrganizations:

Part of ther projects and programs have to be allocated&ckling thewater crisis and

its negative impacts on theopulation in the affected districts of Alhalea governorate.

This is in addition toaising awareness about the importance of accessing safe water and
clean sanitation by all without gender differences or gendased violence.

They need to conducontinuous advocacy campaigns on social media to raise awareness
of the need to rationalize and conserve water consumption, as it is a scarce resource.

ForOifficial Bodies in thdnternationallyRecognized>overnment:

There is a need to allocate a budget for the implementation of more sustainable projects
to createwater resources irthe environmentally and healtlaffected areas, including Al
Dhalea governorate. This is along with conducting comprehensive surveys to detect new
sources of water and studying the extent to which they can be utilized.

Moreover, the health conditions of those affected bycessivdluoride in these areas
should beurgentlytreated.

There is a need to enact laws and legislatiimpreserve water resources and support
their maintenance. This is in addition to holding accountable those who causegeast
and contaminationof water through the indiscriminatedrilling of deep wells, or their
monopolization practices by distributing watenly to certain groups of society. This is
the reason behindhe continuouswater conflicts among people.

There is a need to involve women in decisioaking positions, includingp the various
executive water departments. Their empowerment and influence in policies and
strategies related to water management will be more useful, especially since women and
girls are the most affected by water scarcity and the ramifications of the ntrre
mismanagement in dealing with the crisis.
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Additional Attachments

Appendix 1: A letter from the Office tife Agriculture and Irrigation in ADhaleagovernorate to the Minister of Agriculture,
Irrigation and Fisheries, Major General SalerSdjotri, explaining to him the specifications of t-Nukhila Dardin At
Azariq Dstrict in AlDhalea governorate, December,14, 2022.
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Appendix 2: Aetter from the Office of Agriculture, Irrigation and Fisheries iDAbllea governorate, Delivered to the Minister
of Agriculture, Irrigation and Fisheries, Major General SaleS8uftri, explaining the damage caused by the bombing of the
@FNukhila Dardin AFAzarig Dstrict in AtDhalea governorate. December 12, 2022.




Appendix 3: Handwritten table obtained by South2dntre from the Office ofthe Agriculture and Irrigation, showing the
number of barriers and reservoirs completed iAHAIssein districof AkDhalea governorate, from 1997 to 2019.
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Appendix 4: Handwritten table obtained Bouth24 CentéPfrom the Office of Agriculture and Irrigation, showing the number
of barriers and reservoirs completedAtAzariq districof Al-Dhalea governorate (1), from 1997 to 2019.

55



Appendix 5: Handwritten table obtained Bouth24 CentéPfrom the Office of Agriculture and Irrigation, showing the number
of barriers and reservoirs completed inf¢ariq districof Al-Dhalea governorate(2), from 1997 to 2019.

56



