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® Conclusions & Recommendations



ARABIAN GULF

KINGDOM OF
SAUDI ARABIA |

ISLAMIC REFUBLIC

OF IRAN

% i Legend
% mountsinous_sres|
(o' n
o Sabk ha
[
% 3 B senc
Dhofar Mountains ——— Coastlin:
3 2 U i T S Internations! berdar
\ S 150
R Salalah —— Rasd
kilomater [ study area
—_— . " Aty of et anid Clomeie Affs
Do e e This 1 1 20t 2 uttaray on aor o oy iy

3000 m

Temperatures: 12°C
lower than lands
* Annual mean

Rainfall: 250-400 mm

34

30

26

22 4

18

14 -

10 -

Air Temperature (0C)

 Rainfall

- 48
- 44
- 40
- 36
- 32
- 28
- 24
- 20
- 16
- 12
-8
-4

Rainfall (mm)

Month

Minimum Temperature =—#—NMean Temperature =—s—Maximum Temperature




ain Activities: Agriculture/Animal Husbandr

- Agriculture is the fundamental
ecosystem for people’s livelihood (70%
inhabitants).

- Pomegranates & rose extraction are
main contributors to farmer income
and agricultural revenue

- Traditional irrigation by flooding
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" What is the Problem?




Water Shortage

Water is critical to the survival of the mountain
agro-ecosystems and communities.
= Rainfall amount and availability, the dominant
factors in supply of water resources:
= Groundwater (wells): drinking resources
" Aflaj  (irrigation  channels): fed by
groundwater, springs or wadis.

= Artificial dams
= Objective: Assess the vulnerability of water
resources to environmental and climate
changes in Al Jabal Al Akhdar
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e =f (GDP Rs, =f (per capita
produced per 5 available water
cubic meter) MC, =f (% of resources)

population
MC, = (WE,,, - ith ot RS, = (1000 - R)/1000
WE)/ We,,, i sanitation) R = 422 m%/person/year)
We,,,, = US$40

Rs, =f (rainfall

MCg =f o
(Competition over YaHaton)
water use by RS, = CV/0.3
different sectors) CV=S/pn

DP, =f (ratio of
water demands
to total water
resources)

DP, = WRs/WR

EH, =f (percent
of untreated
wastewater to
total water
resources)

EH, = (WW/WR)/ n my
EH =1 (% of VI = Zx,-j*wij * W; DP, =f (% of
area without =1 | \j=1 population without

vegetation cover

to total area) Vulnerability Index (VI) =f (RS, DP, EH, MC)
EH, = A,/A (least vulnerable) 0 <VI <1 (most vulnerable)

safe drinking water)

DP, =P /P



tesults: VI Contribution by Paramete

‘The vulnerability assessment indicated VI (0.436): High (0.4-0.7);
highly vulnerable and experiencing high stresses

~ Conflict
management



» Competition between sectors;

agriculture is the main water
consumer

No application of modern
irrigation system

Imbalance  between  water
supply and demand

No implementation of
conservation practices

No communication and
implementation capacity
Absence of adequate

vegetation cover

Land degradation/use changes
& sustained urbanization
Overwater consumption,
decreased rainfall



Environmental Changes: Population

= 1970-2010:
* Population increased by 276%

= 1993-2010
* Households increased by 30%
* Housing units: 108% o
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nvironmental Changes: Touris

= Increase of tourists from 85,000
to 135,000 (by 58%)

= Summer (May-October): 67%

= Winter (November-April): 33%

= July-August: 266,000 (32%)

= Number of hotels increased
from one in 2006 to 5 in 2017

Number of Tourists

Thous ands

HDec
H Nov
B Oct
H Sep
HAug
N Jul
Jun
B May
Apr
u Mar
mFeb

BJan




\

Climate Change Impacts

Tmin Increase: 0.8°C/decade
Tmean Increase: 0.3°C/decade

Tmax Increase: 0.2°C/decade
shly significant correlation: (r =-0.60, p <0.01) Rainfall: -9.42 mm/decade
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Climate Change Impacts

=¢=Rainfall —#—Groundwater Levels
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Highly significant correlation: (r = 0.70, p <0.01)
Groundwater levels declined by 44%
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Highly significant correlation: (r = 0.6 p <0.01) - 240

Aflaj flow rates decreased by 85%
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Conclusions & Recommendations

st comprehensive vulnerability assessment

» vulnerability assessment indicated high VI (0.436)

system deterioration is the dominant parameter (27%)

h degree of water use inefficiency (19%), conflict management
ity (18%), water stress (17%)

nagement capacity is the dominant category (37%)

hly influenced by ecological health (31%), water stress (26%)
icators for vulnerability of water resources to environmental and
te changes in the area

yrove irrigation water use efficiency, conservation technologies,
ater harvesting, reuse of treated wastewater/grey water to
e some of the agricultural pressures

igation and adaptation to climate change impacts

- coordination, integration and awareness programs should be
5ly connected to development plan, policies and integrated water
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