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1. Rainfall-derived water resources
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Arabian Peninsula is a desert peninsula, and
although it receives extremely little rain compared
to other regions, it does receive a small amount of
rain, which provides a valuable source of water for
the flora and fauna of the peninsula. For more
information on precipitation in Arabian Peninsula,

see Chapter 9, Climate.
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1.1 Rivers and Wajis
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Arabian Peninsula does not have any rivers that
flow year-round, but it does have dry valleys that
flow during the rainy season. For more

information, see Chapter 4 Heavy Rainfall and

Post-Ice Age Dryness.
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1.2 Lakes and ponds
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Water derived from sporadically torrential rain in
desert flows down to low-lying areas and forms
large temporary pools. These pools do not hold
water all year round and do not become lakes or
marshes.

Over the years, sediment and salt have
accumulated, creating salt flats called sabkhas
(45:+).Sabkhas can be found everywhere in
Arabian Peninsula, in coastal lowlands and inland,
wherever the land is lower than the surrounding
area.

During dry periods, some of these areas have
such high bearing capacity that it is used for
spacecraft runways in United States, but once it
absorbs water, it loses its bearing capacity to the
point where it is said to be a quicksand area,
swallowing up people and animals.

When there is a certain amount of rainfall and

water flows into a sabkha (2s.), a vast, shallow
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pool of water that could be mistaken for a lake

appears, covers it.

Sebkhat El Melah in 1987, flooded. Landsat 5 image
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Another type of lake-like pool is formed when rain
falls on sand dunes and, some time after rainfall,
runs off from impermeable layer at dune foot,
creating a pool of water. In movies, sand dunes
are often used as a symbol of arid desert, but in
reality, water often accumulates between dunes,
and border guard posts in remote areas such as
Rub' al Khali (&) &) are often set up among

dunes.
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A typical example of this type of lake is Al
Qurqarah Lake (3_s~ 38 dll) located west of
Riyadh. Although such lakes and ponds are not
uncommon in sand dune areas, they only have

water for a limited period of time.
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Al Kharrarah National Park
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1.3 Water storage dams
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Apart from Qatar, Bahrain and Kuwait, which have
relatively flat land and no mountainous areas,
rainfall storage dams are not that uncommon in
any country, with 500 in Saudi Arabia, 187 in
Oman, 140 in the United Arab Emirates and 347
in Yemen. The following three are representative

storage dams on the Arabian Peninsula.
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King Fahd Dam

Wadi

Location

Height

Storage Capacity

Wadi Bishah

Bishah Governorate, Asir Province

Saudi Arabia

103 m

325 million m?®

Hali Dam
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Wadi Location

Height Storage Capacity

Wadi Hali

Al-Qunfudhah Governorate, Makkah A-

Mukarramah Province, Saudi Arabia

57 m 254 million m®

Wadi Rabigh Dam

Wadi Location Height Storage Capacity

Wadi Rabigh Rabigh Governorate, Makkah Al- 80.5m 220 million m?
Mukarramah Province, Saudi Arabia

1.4 REHT K 1.4 Shallow groundwater
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Shallow groundwater is rainwater that
accumulates near the surface due to rainfall.
Unless there happens to be a place near the
surface that can store rainfall, most of the desert
surface does not allow rainfall to permeate, so
most of it collects in dry valleys and flows into
Sabkha (33:+) or sea. Dry valleys have sediment
deposits, so a certain amount of rainfall remains in

these areas. Most desert wells are located in wadi
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beds, and these wadi beds form traditional
farmland. In sand dune areas, sand allows rainfall
to permeate and accumulate in impermeable
layers below dunes. If this layer happens to be
exposed to the surface, it creates temporary lakes
and ponds mentioned above. In some places, they

form permanent swamps.
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Oasis between Zulfi and Qassim (Photography by Takahashi)
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On the other hand, in most cases where this layer
does not appear on the surface, it is necessary to
dig a well to draw water.

In other places, rainfall flows into limestone caves

and mixes with deep water springs.
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1.5 Underground recharge dam
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Groundwater recharge or deep drainage or deep

percolation is a hydrologic process, where water
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moves downward from surface water to
groundwater. Recharge is the primary method
through which water enters an aquifer. This
process usually occurs in the vadose zone below
plant roots and is often expressed as a flux to the
water table surface. Groundwater recharge also
encompasses water moving away from the water
table farther into the saturated zone. Recharge
occurs both naturally (through the water cycle)
and through anthropogenic processes (i.e.,
"artificial groundwater recharge"), where rainwater
and/or reclaimed water is routed to the

subsurface.

(Ref: Groundwater recharge)
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Underground recharge dam in Wilayat of Al Khaboura of Oman
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1.6 Aflaj or ganat
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Aflaj (singular: falaj), also known as ganat, are

ancient underground irrigation systems used in
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arid and semi-arid regions. They consist of a
network of tunnels that tap into groundwater and
channel it downhill to settlements and agricultural
land, utilizing gravity for water delivery. This
system minimizes water loss through evaporation,
making it a sustainable method in water-scarce

environments.
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Although they are not used much these days, it is
said that there are still more than 3,000 Aflaj in
use in Oman. Below is a list of oases in Arabian

Peninsula that use Aflaj.

Qanat Channel

Qanat Outlet

Irrigated Area

VWater Table
.
~ [

—

Qanat illustration

Vertical
Access Shafts

Oasis Name Arabic Spelling Country

Layla Oasis A Saudi Arabia

Buraimi Oasis sl Oman

Al Ain Oasis iall dalg United Arab Emirates
Nizwa Oasis 25 Oman

Rustaq Oasis GE Oman

Salut Oasis @lia Oman

Masafi Oasis Sa United Arab Emirates
Al-Madam Oasis ?\;\:JT United Arab Emirates
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1.7 Terrace irrigation
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Terrace irrigation is a traditional irrigation method
that has been practiced in Oman, Yemen, and
Asir in Saudi Arabia. It shall be explain using Asir

as an example.
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Western slopes of Salawat Asir are subjected to
winds mixed with seasonal rains, bringing rainfall
every year. This carries the soil down steep
slopes, down hillsides, into Wadis, and onto
plains. This has resulted in scattered farmland and
deposits of sand and loam (a soft soil consisting of
a mixture of sand and clay). Farmers have
constructed agricultural terraces on mountain
slopes to prevent soil erosion. Rolling terrain has
had a significant impact on agricultural landscape
in this region, with small farms on hills being very

different from farms on plains.
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Crops that can be grown in Asir are strongly
influenced by altitude, especially temperature.
Date palms, for example, do not thrive above
1,800 m and are therefore unsuitable for high-
altitude cultivation. Alimonds, on other hand, thrive
in high-altitude climate. In forests, for example, al-
Talh (a thorny acacia) and wild olive thrive at
altitudes between 900 and 1,800 m, while juniper

thrives at altitudes between 1,800 and 2,200 m.
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Differences in summer and winter temperatures
play an important role in creating a diversity of
summer and winter crops. Wheat, barley, and
lentils grow in highlands and plateaus in winter. In
Asir, temperatures never drop below 5°C, so
crops continue to grow in winter. Temperature
ranges, of course, vary considerably from region

to region. Corn, pearl millet, and sesame grow in
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Tihamabh in winter but not in plateau or highlands.
Vegetables that do not grow in highlands during
cold winters can grow in Tihamah, and vice versa.
Farmers have adapted to changing climate and
provided this region with seasonal crops
throughout year. Temperature is an important
factor in plant growth, as all plants cease growth

above or below a certain temperature.

(W . 7 —volE, 7 7 ~—(Ref: Abha, Asir))

7 — b L O (Terraced fields on Salat ridge) (Photography by Takahashi)
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WD IL28 5 Y Z — M LFE (Fayfa £13T) (Terraced fields spread across Salat ridge (near Fayfa)

(Photography by Takahashi)

Ancient terrace farming technique shapes Asir’s agricultural heritage
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