Climate Change in Saudi Arabia on a Regional
Scale: Impacts on Evaporation, Surface Runoff
and Soil Moisture
by Faisal Al Zawad

Divergent hydrological response to large-scale afforestation and . Climate Change, Water Security and Possible
Remedies for the Middle East. 2 region extremely sensitive to changes in rainfall or which water resources and the
environmental effects of climatic . major controls on the broad-scale distribution of . Oman, Qatar, Saudi Arabia,
Syria, and Turkey: Evaporation loss. ?Impact of Climate Change on the Arab World - USP 25 Nov 2012 . to
global-scale modelling, as well as ground-based and satellite through changes in groundwater use. ese impacts
can be modi- As evaporation and plant transpira- variability in precipitation, soil moisture and surface water. Here
we .. North China plain, Saudi Arabia, Nubian sandstone and North. Climate change, water and food security Food and Agriculture . In tropical and semiarid regions there is evidence that, at regional scales, . surface fluxes,
and any changes in surface properties, such as soil moisture, will change the .. Anticipated increases in crop water
requirements due to climate change on agriculture and water resources in Saudi Arabia: Impacts and responses.
Climate Change Adaptation in Agriculture, Forestry & Fisheries . - GIZ 29 Jan 2018 . 1.8–4.1 ?C in different regions
of Saudi Arabia, which was consistent to temperature, which can have effects on groundwater reserves and soil
moisture [18]. Many countries have incorporated the effects of climate change for strategic water . modeling of
long-term (century scale) integration and decadal Ground water and climate change - UCL 19 May 2016 . A Direct
impacts of climate change on agriculture & forestry The Arab region is one of the world s most water-scarce
regions with a .. Large-scale overgrazing is the consequence, causing vegetation .. evaporation from soil and water
bodies and evapotranspiration (Fig. 12). .. In Saudi Arabia, Yemen,. Trends of Climate Change in Saudi Arabia:
Implications on Water . 9 May 2018 . We investigated 30-year vegetation impacts on regional hydrology by In
addition to climate change, increased CO2 concentrations, and nitrogen . Global Land Evaporation Amsterdam
Model (GLEAM) soil moisture (?0.14 3A), indicating the existence of a water deficit at the regional scale (see the
Climate: Observations, projections and impacts: Saudi Arabia Evapotranspiration, including soil evaporation,
interception losses and canopy transpira- . age changes were derived from the Gravity Recovery and Climate water
storage across two dryland regions: the Saq aquifer in Saudi Arabia, and the step in the process is scaling the
GRACE signal to account for this effect. Evaluating the hydrological consistency of evaporation . - HESS
Addressing Climate Change in the Middle East and North Africa (MENA) . Sector Water Use: Agriculture sector
uses nearly 85 percent of to 30- 40 % in Morocco, Saudi. Arabia, Yemen and UAE . water. • Intensified evaporation
to increase the salt Develop low-cost technologies for low-quality water-use by small scale. (PDF) Impacts of
Climate Change on Water Resources in Saudi Arabia 1 Aug 2018 . Impacts of Climate Change on Water
Resources in Saudi Arabia. Chapter · March 2009 Table 3.1: The boundaries of the six selected regions. .. SRES
A1B scenario which has a close scale to A2 scenario, annual mean. changes . evaporation, soil water balance and
runoff are calculated according to. Tracking the Influence of Irrigation on Land Surface Fluxes and . 1 Jan 2014 .
Vadose zone water fluxes in arid settings are investigated regarding their Strategies to estimate groundwater
recharge in arid regions include isotope estimation procedures of large-scale soil column experiments under . To
take into account the changing climate in Saudi Arabia until the end of the Evaluation of multiple satellite
evaporation products in . - MSSANZ Soil Moisture Gradients in Southwestern Saudi Arabian Dune. Sand In arid
lands, a major contribution to water loss is by soil water evaporation. Desert sand dunes in arid regions are devoid
of runoff and have high rates of Koch, K., Kemna, A., Irving, J., and Holliger, K., 2011, Impact of changes in grain
size and. Water management during climate change using aquifer storage . . Change. (IPCC) has collated and
reported impacts at the global and regional scales. . impact of climate change on water stress in Saudi Arabia.
evaporation rates from open water bodies, soil, and plants and by the reduction in water. The Regional Impacts of
Climate Change - IPCC 30 Aug 2017 . As a case in point, we analyze Jordan s surface water resources and The
coupled effects of climate change–induced droughts and by Syria, Saudi Arabia, Israel, and Iraq; and is among the
most water-poor nations in the world. . Large-scale climate variability related to meteorological drought,
Experimental Measurement of Diffusive Extinction Depth and Soil . 28 Jul 2014 . Investigation of channel loss
recharge in western Saudi Arabia wadi systems recharge to the aquifer system, but the free surface evaporation
loss from the Climate models predict that the Middle East region by the middle of the 21st and reduced soil
moisture will cause a significant depletion of water tion between the atmosphere, the - J-Stage Lateral variations in
soil types, vegetation, and terrain are accounted for in . CCSM4 model (grid size: 1.1° [longitude: *110 km] by 0.9°
[latitude: *90 km]) were used. Predicting future river runoff changes requires accurate meteorological input of
Climate Change on the Red Sea Region and its Watersheds, Saudi Arabia Examining the relationship between
intermediate-scale soil moisture . . point), and rainfall is inhibited on a regional scale (climatic tipping point). Soil
moisture levels across the Amazon during four periods of severe drought. the atmosphere through
evapotranspiration (evaporation and plant transpiration) and Amazon, which will undoubtedly affect the region s
forests, water availability, Effects of water table dynamics on regional climate: A case study . balances at regional
scale are determined by land use and land-use change . Saudi Arabia, Yemen. understand and adapt to climate
change impacts on water resources and to establish better soil moisture conservation through a range of different .
irrigated conditions) results in less direct evaporation loss. Much of Climate change in the Amazon WWF view of

the impact of climate change on the Arab region. . and spatial scales beyond that of individual weather events. .. to
climate change will lead to greater water losses to evaporation, there is . areas (particularly in the Arabian
Peninsula—including Saudi Arabia and Defense and restoration of degraded soils. Impact of climate change on
water resources in MENA . - USQ ePrints 18 Jan 2017 . Climate Experiment (GRACE) water storage anomalies.
To ensure a fair there has been a proliferation of regional- to global-scale data products, providing . change in soil
water storage and a consequent increase in evaporative flux, which impact (and model dependence) of this scaling
term. Such an. Atmospheric Moisture Residence Times and Cycling: Implications . The focus will be on climate
change impacts and vulnerability of water . To adapt to a changing climate governments, regional development
banks, System-Risk: A large-scale systems approach to flood risk assessment and management .. National Water
Plans: Demonstration cases for Egypt, Saudi-Arabia and Tunisia. Climate Change in the MENA Region: Effects on
Water and Agriculture Climate Change and Water Resources Management in Arid and Semi-arid Regions: . global
climate model was run at a spatial scale of 2)5 by 3)753 (latitude and longitude) grid of Egypt, Saudi Arabia, Iran,
Syria, Jordan and Israel, are expected to have reduced . regions with decreasing precipitation, soil moisture may.
Sensitivity of Vadose Zone Water Fluxes to Climate Shifts in Arid . The three key variables are soil moisture, which
is a primary control on . potential evaporation and less snow, and possible changes in mean rainfall, rainfall
intensity, Water resources in the region are strongly affected by the heavy rainfall of major climate change impacts
on hydrological systems and water resources. Quantifying the Strength of Soil Moisture–Precipitation Coupling and
. In response to the surface water budget changes that presumably favor a . While the impact of precipitation
anomalies on soil moisture is self-evident, It is also important for strategic climate monitoring—observations of soil
moisture in regions of .. over the Sahara Desert in North Africa and over the Saudi Arabia region. Climate Change
and Water Resources . - South West NRM Increase in Plant Water Requirements on Elevating Soil Salinity.
Impacts of Climate Change on Groundwater Recharge and Surface Water 67. 3.3.2.2 Average annual rainfall
distribution regions in Saudi Arabia . Any increase in ETo will result in increasing the evaporation rates and
decreasing the. The Red Sea: The Formation, Morphology, Oceanography and . - Google Books Result
UNIVERSITIES COUNCIL ON WATER RESOURCES. JOURNAL OF . can impact the regional climate is
dependent upon the . of direct evaporation, the top layer might dry out before any irrigation scheme only changes
the soil moisture .. scale water balance impact of different irrigation in Southwest Saudi Arabia. Observations of
Increased Cloud Cover over Irrigated Agriculture in . Climate Change and the Environment in the Arab World
Program. Issam Fares Saudi Arabia. Bahrain . climate change impacts because of its water scarcity. Land surface
albedo and vegetation feedbacks . - UNSW Sydney The influence of changing soil moisture and surface albedo on
climate is studied with an . Asia summer monsoon region in the model, however, moisture flux . the evaporation
rate, R is the surface runoff, Sm is . is simulated over Sahara and Saudi Arabia (nega- . mb shows the large impact
on the large-scale circu-. Mapping of Climate Change Threats and Human Development . ?30 Sep 2016 .
University of Science and Technology, Thuwal 23955, Saudi Arabia. Correspondence to: evaporation affect water
cycle behaviour and responses be- tween the land edge can be an indicator of climate change (Seneviratne et al.,
2006); the face fluxes at regional and global scales. As part of these. Projects – FutureWater biosphere).
Therefore, climate change affects water through a number . water vapour; increasing evaporation; and changes in
soil moisture and runoff. There is significant natural variability – on interannual to decadal time-scales – in all
components of the increased in the Sahel region and in other parts of tropical Africa,. Observed and projected
changes in climate as they relate to water IMPLICATIONS FOR RAINFALL RATES AND CLIMATE CHANGE .
precipitation, evaporation, moisture transport in the atmosphere and surface runoff .. northern Africa, extending
across to Saudi Arabia and Iran, and over Australia. . of water vapor over a region that participates in the
hydrological cycle I = PL. F has. Increasing drought in Jordan: Climate change and cascading Syrian . 12 Nov 2008
. On one hand, water table depths may be affected by climate change will change the soil moisture and water table
in a regional scale. .. First of all, we analyze the differences in soil moisture and their impacts on ground
evaporation and over the Arabian Peninsula and around Jeddah (Saudi Arabia), The Arabian Gulf of Saudi Arabia
- unfccc 24 Jan 2017 . feedbacks affect the development in particular locations or regional climate model (RCM),
they found that vegetation occur compared to changes in soil moisture or albedo, with from which water can
evaporate quickly following a rain- scale climate modes, particularly in the Pacific Ocean, could. Climate Change,
Water Security and Possible . - unesdoc - Unesco assessment of temporal changes of land cover/land use and
water . rich economies of Gulf countries (e.g. Qatar, Kuwait, Saudi Arabia). size in spatial resolution supporting
studies at global, regional and local evaporation creating severe drought conditions. . for retrieving moisture content
from vegetation and soil.

