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MAPPING, MONITORING, AND MITIGATION OF LAND DEGRADATION IN THE SULTANATE OF OMAN

TOAOPXOWMONT BAVPLUVN

Mapping of land degradation in the Sultanate of Oman to identify areas with various
degrees of degradation, and factors and processes causing degradation.

The Environment Authority has implemented land degradation mapping in the Sultanate of
Oman in the Governorate of Dhofar, South and North Al Shargiyah Governorates, and the
Governorate of Al Dakhiliyah, in cooperation with Sultan Qaboos University, with the aim of
identifying areas with various degrees of degradation and identifying the factors and
processes causing degradation.

This investigation was based on high-resolution satellite imagery using NDVI as an Index of
land degradation in the Dhofar Mountains and the invasion of mesquite (Prosopis juliflora.) in
the plain of Salalah, as well as very high resolution aerial and satellite images of Jebal Al-
Akhder derived from National Survey Authority. Precipitation data from two WMO stations
were also utilized to test the link between precipitation and vegetation health. Vegetation
was mapped to monitor changes and its health over time. In addition, a socio-economic
survey in the Governorate of Dhofar was conducted, based on random sampling. The survey
covered 6 different locations (Taga, Taaqa farm, Zaik, Qiroon, Marbath, Al-Haqq and Taitam).
The preliminary results clearly show that the study area has witnessed significant land use
change between 1985 and 2013, marked by the emerging of a significant built-up area and
water conservation infrastructure.

Spot images clearly show sharp changes in vegetation health through the years from 1994 to
2013. Vegetative vigour is lower in all years compared to 1994. Besides, the investigation
shows a statistical relationship between rainfall and the status of the health of vegetation.
Monsoon rainfall has an impact on the growth of vegetation. Around 2002-2003, the region
suffered a major drought. Between 2012 and 2013, vegetative activity shows a decreasing
trend. The analysis identified an area affected by the worst degree of land degradation. This
area is situated in the southeastern of the Dhofar Mountains. In this area the process of land
degradation is very active, with significant decrease in vegetation in 2013 compared to 2004.
The mequite invasion in the Salalah Plain contributed to the degradation of natural
vegetative cover in Dhofar Governorate. In nearly 30 years, the infested area almost
quadrupled, indicating an average rate of expansion of 122,555m2 per year. The mesquite
stands seem to have survived through the drought of 2002-2003.

The preliminary results of the survey clearly show that the mountains of Dhofar are under
heavy anthropic pressure. The number of livestock is increasing and the native plant species
are in great demand for cooking and heating.

Fortunately, the analysis identifies two areas, situated in the south-west of the study area,
where vegetation has increased in vigor and density. The areas preserved from this process
are usually inaccessible and far from human activities.

Vegetation cover change in Al-Jabal Al-Akhdar from 1985 to 2014 was analysed using very high
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resolution aerial and satellite images. Vegetation cover is also studied near settlements,
dams, in wadis, and in agricultural areas. The change in total vegetation cover in the study
area of Al-Jabal Al-Akhdar from 1985 to 2014 is very evident from the analysis of the data and
maps produced.

Vegetation cover increased from 7.38 km2 during 1985 to 13.65 km2 in 2014. This change of
vegetation cover was most noticeable in wadis and gullies where vegetation increased from
4.56 km2 during to 9.38 km2. One main factor that might be contributing to this increase of
vegetation in wadis is the increase in the number of dams for storing surface water, as the
number of dams increased from 7 in 1985 in the study area to 27 in 2014. Vegetation within
and around 1 km of settlements in the study area increased from 2.09 km2 during 1985 to
5.45 km2 in 2014. In all other areas, that are distant from human activities, there is a
considerable change in green vegetation cover between 1985 and 2014 where vegetation
cover increased from 2.49 km2 in 1985 to 3.91 km2 in 2014. It is important to note here that
vegetation cover density has a strong correlation with the amount of rainfall in Al-Jabal Al-
Akhdar and there was a large difference in the annual rainfall between the two years, i.e.
1985 and 2014. The annual rainfall in 1985 was about 150mm for that particular year. The
year 1984 was not much better where annual rainfall was lower than 200mm according to
available records. The annual rainfall in 2013, the year preceding date of image in 2014, was
466mm, which is three times higher that that of 1985. Given the results of this study, there is
a clear indication that the amount of rainfall plays a major role in defining the density of
vegetation cover even if land degradation is taking place in very localized areas where there
is pressure from grazing, urbanization, and tourism.
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Hawiya Stakeholders (Malik Al-Wardy) Degraded Hawiya Oasis: Diminishing water table levels have
caused the main falaj (water canal) to dry out resulting in
vegetation loss, sand dunes taking over, and land degradation
(malik Al-Wardy)

APT'A BAPWJ1bIH SOPNJITO BA 3EP3I HGJ/166

Apra 6apunblH YHACIH 30pUITO, 30pUAT

1.Monitoring and survey of land degradation and areas vulnerable to degradation

2.Enhancing human abilities in land degradation issues

3.ldentifying various degrees of degraded areas, and factors and processes causing degradation
4.Regular monitoring of degraded areas

TyxaiiH Apra 6apuibiH XYP33HZ, HIBTPYYAC3H TEXHOIOTMIAT X3P3KYYN3X3A A3MXKIST 6010X HOXLYTYYA
e HwuiAram / coén / WwallHbl Xam X3M>XK33, YHIT 3ywnc: Cultural and religious values encourage the protection of land and planting of trees
e TanyyabIr XamTbliH axkunnaraa/zoxuuyynant: There is always a good collaboration between the government and academic/research
institutions to determine the right approaches and technologies for better management practices

TyxaiiH Apra 6apubiH XYP33HA, HIBTPYYNCIH TEXHONOTMIAT X3P3DKYYA3X3A XYHAPIN YUpYynax HOXLUTYYA,
e Xyynb, 3px3y/H Xyp33 (raszap 333MLIMA, rasap, yc alumrnax apx): In some regions land tenure is not defined which affects grazing
activities in these regions making it difficult to implement any replanting or reforestation projects

TANYYAbIH OPO/TLOO BA YYP3IT

Apra 6apung oposnuory Tanyya 60/10H T3Ar33puUiiH yypar

Amap oposnuory Tanyya, / XaparKyyasry

6aiiryynnaryyp, apra 6apung oponiuox 6aiicaH |OponLory Tanyyabir TOA0PXOAIHO yy OposiLory TanyyAblH YYPryir TainbapnaHa yy
63?

Cypnaaung Researchers from Sultan Qaboos University Approach development, analysis, and survey
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OPpOH HyTrWiAH 3axvipraa

Municipalities, Authority departments, and
Governor's offices

Field visits and survey, meeting community

3acruiiH rasap (LUMRAB3p raprardy, Tenesnerdy) Environment Authority

Funding, planning approach

Apra 6apuibiH IH3 6YPUIAH Ye LaTaH OPOH HYTIWIAH rasap aumrnaryung / 6yaryyauir Tatad oponuyynax
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Apra 6apun xapankyynax 6yayysu

'TM-1iiH TEXHOIOMM COHIOX LUMIAAB3P raprax s

LLniAaBap rapracaH 313
la3ap awwvrnary gaHraapaa (eepuitH caHaaunara)
TTM-UIH M3PrXUNTHYYAUVH A3MXUISITI3P, FONYI0H rasap
alvrnarymg
OPO/ILIOOHbI 3apPUMbIH X3C3r 60/10X 6yX XON60rA0X Tanyys,
rongyy IM-WitH M3PraxXunTHyy4, rasap amrnardmarai
36B/16/IACOHNN YHACIH 433D
[TM-WIAH M3PraXXunTaH AaHraapaa

yAC Tepuna / yavpaardng,

Governor's offices in respective regions played a major role in
motivating community leaders to participate in the project

Regional directorates and Governor offices helped in organizing
meetings with local communities to collect information about land use
activities, including farming and grazing, in their respective villages

Degradation
Status Index

Extent of degradation

Degree of degradation

Type of degradation

Historical information

Surveys- Statistics
Land use

Land cover

Landscape types

Climatic conditions.

LLniiasap raprax YHA3CN3N Hb
ITM-WIAH M3AN3TNIAM 6aPUMTXKYYNANTbIH YHIAM33 (HOTONTOOHA
CyypwicaH WuiigB3p raprax)

CypanraaHel Yp AyH, ONOATYYA,
XyBb XYHWiA TypLunara 6a caHan 60400 (6apumMTKyynaaryi)

TEXHUKUIH TYCNANLAA, YAIABXU BUV BONTOX 5O/IOH M3ASTMINH MEHEXMEHT

Aapaax YI7II1 aXwunnaraa 3cean YI7|I1‘-|I/I}1F33 Hb apra GapMﬂblH H3r X3C3T 60/1COH

Yagasxu 63xKyynax/cyprant
3eBnex ymnnunnras
VIHCTUTYLIMIAT 63X0KYYN3X (6airyynnarbiH Xenkimn)
MOHUTOPWHT 6a YHI/M3
Cynanraa

YagaBxu 63xKyynax / cyprant

Japaax coHvpxory Tanyyaag, CypranTbiH Xan63p

cypranT XUACIH Axun a33p
la3ap awmrnaryumg ¢EPMEP33E '¢EPMEF3
X33pUiH axunTaH / 3eBnex Y3YY/I2HIUIAH Tan6aii

ONOH HUATWIH yyn3anT
KypcC Aamxaa

XamapcaH 3438

1.Understanding GIS and geographical approach to land degradation
2. Use of remote sensing techniques for data collection
3. Land degradation assessment in drylands
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MHCTUTYLMIAT 63X0KYYN3X

VHCTUTYLM 63X0KNCIH / 61iA Aapaax TYBLUVHA, Baliryynnara, yypar, xapyyuiara, ruyyz 33pruir
60/1COH OpOH HYTUiAH TOL0PXOWHO VY.

Yryii Byc HyTrmiH

Twiim, 6ara YHpCHMA

Twim, AyHA 33par
TuiAM, MaLl Ux

[3MXN3rvniiH Tepen [3nr3paHryii M3a3313n
CaHxXyyruiiH

YagaBxum 63xKyyN3x / cyprant
ToHor Texeepemx

MoOHUTOpPWHI 6a YH31r33

Cypanraa
Cypanraa Hb Aapaax C3ABUIAT xamapcaH
Couuonoru

SAviH 3acar/ 3ax 3331

Kkonoru

TexHonoru
CAHXYYXWNT BONOH XOHANOHINH MATEPUANAT A3MX/13T

FTM-WiAH 6YP3nA3XYYH X3CrNAH XXUNIAH TOCOB aM.foJi1apaap Fasap awmrnary HapT gapaax ypamiuyynan, yinumnrasr
< 2,000 Y3YY/NC3H
2,000-10,000 Fasap awmrnarygaz caHxyyruiiH / matepuannar A3MKar Y3yyacaH
10,000-100,000 Toaopxori XepeHre opyynanTaHz HOXeH 0OroBOP ONroxX

100,000-1,000,000 KpeauT
> 1,000,000 Bycaz ypamLyynan, Xxaparcan

Precise annual budget:

TOAOPXOUryr

HONeBNTNNH AYH LUAHXWNT3 BA AYTHINT

Apra 6apunbiH yp Henlee
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Apra 6apun Hb OPOH HYTIWIAH rasap almMrnardAbir YaZsapxyynax, OposLory TanyyablH OpoNLOOr calikpyyncaH yy?
Stakeholders participated in collecting social data by visiting different towns and sitting with the community to explain
the approach, define the problems, and evaluate solutions
Apra 6apun Hb HOTONTOOHZ CYypPWICaH LUNAAB3P raprax 60/10MX ONFOCOH yy?
Solutions and practices suggested resulted from extensive field work and image analysis
Apra 6apun Hb [TM-WIH X3P3DKUATUIAH CaHXYYTUMH 3X YYCBIPUIAH XYPTIIMXKUIAT Calidkpyynax / 3pranTaHg opyynaxas
UUI3C3H Yy?
Financial resources were mobilized and directed towards plantation of trees in degraded lands
SH3 apra 6apun bycaz COHMPXOrY TanyyAblH M3ANST, YafaBXUIAr carbkpyyncaH yy?
Training courses were developed for government staff to collect field and social data
Apra 6apva Hb OPONLOMY TanyyAblH XOOPOHA MHCTUTYLW, XaMTblH axunnaraar 6ui 60nrox, 63xKkyyacaH yy?

Fasap awwmrnarymg N'MM xapamKyya3x 601COH YHACIH WanTraaH Apra 6apuibiH XYp33HA X3 P3IMKYYACIH YN axXunnaraaHsl
VANABIPAS HIMIMACIH ) . TOorTBOpTON 6aiipan
ALINT HIM3TAC3H (6010MX), 3apAan-yp alUrniiH XxapbLaa carkmpcaH Fasap aluvrnarumg apra 6apunaap AamxyynaH XapankyyacaH apra

la3pblH fopoiiTon byypcaH YOMKI3T TOITBODTOL . 5
= PTOW YPra/XIYYIX YaAax Yy (rafHbl A3MKI3ITYIAr33P)?
FaMWwunrniiH apcaan byypcaH Yryi

AXIbIH ayaanan byypyyncaH -

Tniam
Tenbep / TaTaac TONODXOMMVI
AYP3M XypaMm (Topryynb) / caxuynax Aopxoury
H3P XYHA, HANTMWAH JapamT / HANTMUAH X01600
Cynxa3/ 6ynar Tecen/ xeA6NreeHs, rLIYYH33pP 31CYY3X
Baliranb op4YHbl yxamcap
3aH 3aHLWWA, € cypTaxyyH
ITM-WiH M34N3T, TypLuiara A33WNNcaH
roo 3yMH carixpyynant
30pUNNAS8HUIT Byypyynax

AYTHINT, CYPTAMX

[JlaByy Tan: rasap awmrnaryumiiH 6ognoop Cyn Tan/ pytargan / a3pcaan: rasap alumriarduiiH
6oanooppaBaH Tyynax 6010MXyya

NN
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[aByy Tan: sMX3Trary 3cBan 6ycaj, M3/33/131 ©rceH Xymyycmiii  Cyn Tan/ gytaraan / 3pcasn: 3MxXaTrard acean 6ycazg M3433/131
6oa100p ©rceH XyMYYCuiiH 6o4100pAaBaH Tyynax 6010MXyyA,

e 1-As the results show that the amount of rainfall plays a major .
role in defining the density of vegetation, water catchment
techniques can be deployed during rainfall periods - especially
during Dhofar monsoon characterized with white fog and light
rains- such as fog harvesting, increasing recharge dams, using new
irrigation techniques from dams for affected areas
e 2-By mapping land degradation in the Sultanate, areas that need °
protective strategies and policies can be defined, to avoid the
degradation of areas of similar features through the coordination
with respective sectors including urban planning, tourism, and
agriculture. .
e 3-As the analysis identifies areas where vegetation has increased
in vigor and density, factors leading to that may be explored and
studied in order to apply same factors in similar environments.

1-As the spread and type of vegetation and climatic conditions
differs greatly from area to area in the Sultanate of Oman,
different procedures and techniques need to be employed.
studying the general conditions and features of each area and
applying different procedures and techniques based on specific
characteristics.

2-Analysis of vegetation change using satellite images in terrain
characterized by deep slopes and deep valleys in some areas in
the Sultanate is very difficult. using very high resolution remotely
sensed images

3-High resolution remotely sensed images are sometimes
unavailable for past periods, which hinder studying vegetation
change in this region where using satellite is difficult as well.

CYYPb M3/33J12J1YY/,

SMX3Trary XsiHaH Toxuonayynarumg, XaHary
Laila AIShmali William Critchley

Rima Mekdaschi Studer
BapumTyKyyscaH orHoo: 01 8-p cap 2021 CyynuiiH winHaumn: 09 9-p cap 2021
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Thuraya Al-Sareeria (thuraya.alsareeri@meca.gov.om) - F'TM M3praxunTaH
Saleh Naghmush Al-Saadi (saleh.alsaadi@meca.gov.om) - [TM M3praXunTaH
Malik Al-Wardy (mwardy@squ.edu.om) - researcher

WOCAT M3433111IAH CaH JaxXb 6YPIH TOAO0PXOANONT
https://qcat.wocat.net/mn/wocat/approaches/view/approaches_5972/
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Bariryynnara

e Sultan Qaboos University (SQU) - OmaH
Tecen
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