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Minerals and Sediments from Lake Urmia to
Promote Economic Efficiency and
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Abstract

Lake Urmia has entered a period of drought, leading to the
deposition of a substantial volume of salts and minerals. The
sediments contain valuable minerals. The overarching
objective of this research is to formulate an appropriate
strategy for the retrieval of sediments in the dried bed of the
lake and exploiting the valuable minerals which will indirectly
contribute to reducing the adverse environmental effects of
excess sediments. SWOT analysis was employed to evaluate
internal and external factors related to economic exploitation.
The general condition of the lake was assessed in terms of the
status of minerals within the sediments through literature
reviews and field surveys. Then, a panel of experts, consisting
of 87 individuals, engaged in the development of strategies
using open-ended questionnaires and analytical and
descriptive methods based on SWOT and Delphi. The results
of the research indicated that sediments contain valuable
elements, such as potassium and magnesium at densities of 1.5
and 5%, respectively. The evaluation matrices of internal and
external factors in the analyses yielded scores of 2.41 and 2.38,
respectively, indicating a high frequency of weaknesses and
threats. Defensive strategies outperformed other strategies,
underscoring the need to address weaknesses and mitigate
threats in the process of sediment and valuable minerals
extraction. Six defensive strategies can be implemented in the
current circumstances, ultimately laying the groundwork for
sediment harvesting and the processing of valuable minerals.
Key weaknesses include a lack of general knowledge,
underdeveloped industrial units in the relevant sector, limited
media coverage regarding the importance of sediment
extraction, and insufficient involvement of experts.
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Fig. 3- A) Satellite images of Lake Urmia minimum water body from 1395 to 1400 (Apr. 2016 to Mar. 2021)
and B) Lake Urmia Water body changes in 1395-1400 (Apr. 2016 to Mar. 2021) period
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Table 2- Internal achieved elements
15 00l gl B! Jolgs —Y Joaa

Num. Weakness Num. Strength
w1 Pre-existing negative perceptions and attitudes of locals S1 Large amount of deposits in the Lake
towards salt extraction
W2 Lack of salt processing units in the region S2 Considerable variation of valuable components in
deposited
W3 Long distance to the sea ports S3 The restoration management establishment in west
Azerbaijan
W4 Long distance to the internal consumer market S4 National and regional attention in lake restoration
W5 Instability in the atmospheric conditions S5 Easy access to experts and labors
W6 Lack of comprehensive and exact databases S6 The presence of scientific and research centers in
the region
W7 Lack of applied research in this field S7 Inexpensive access to energy resources
w8 Inconsideration of the relation between restoration and S8 The existence of various restoration committees
extraction of salts
W9 Inattentiveness to specialists in economic studies of the S9 International aid
lake
W10 The probability of pathogenicity of sediments due to S10 Technical knowledge of salt processing
extraction
W11 Non-industrialized provinces in the lake basin S11 Easy access to the factory construction site
W12 Water shortage for salt processing S12 Neighboring three foreign countries
W13 Problems in accessing appropriate harvesting machinery S13 Availability of investment resources
W14 Weak coordination among corresponding organizations
W15 Media inefficiency for clarification
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Table 3- External Factors achieved
B o ) sl Jelas -Y Jgus

Num. Threat Num. Opportunity
. . A positive attitude towards strengthening the
T1 Weak g(laneral kno_wledge n the field of o1 regional economy and diversifying the portfolio of
the lake's economic benefits .
economic products
Lack of full announcement by non-
T2 gove_rnme_ntal organizations abOl.Jt the 02 Public effort in the restoration of Lake Urmia
relationship between salt extraction and
lake restoration
Conflict in the regulations for issuing The country's durable requirement for significant
T3 . 03 .
permits to extract salt merchandise such as potash
T4 Being a border province and refusing to 04 The agricultural industry in the Lake basin and the
invest necessity for fertilizer
High Investment requirements ar_1d lack National purpose in the development of deprived
T5 of assistance in providing financial 05 areas
resources
T6 Complex bureaucracy 06 Interest in developing the tourism industry
T7 ;Zigrr';)my of agricultural views over o7 Interest in reducing environmental pollution
T8 All kinds Of. fert_|||zers and salt Irrational 08 Drought-induced pathogenicity reduction
and convenient import
T9 Diverse environmental provisions 09 Employment and unemployment relief
T10  Various political sanctions and tensions 010 Improving various security and economic
infrastructures
T11 :{a\/lf:sl?dlgfrastructure of tourism on the 011  Consolidation and revitalizing the native organisms
T12 High technical knowledge required 012  Improving the climate
013  Developing other industries and mines
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Table 4- Internal evaluation matrix score
15 Jalgs (b5, e 5o jliel —F Jou

RW R S Num. RW R S Num.
0.0354 1 0.0354 W1 0.1740 4 0.0435 S1
0.0778 2 0.0389 W2 0.1030 3 0.0343 S2
0.0595 2 0.0298 W3 0.1007 3 0.0336 S3
0.0565 2 0.0282 W4 0.1231 4 0.0308 S4
0.0600 2 0.0300 W5 0.0954 3 0.0318 S5
0.0394 1 0.0394 W6 0.1015 3 0.0338 S6
0.0394 1 0.0394 W7 0.0954 3 0.0318 S7
0.0498 1 0.0498 w8 0.0893 3 0.0298 S8
0.0804 2 0.0402 W9 0.1129 4 0.0282 S9
0.0381 1 0.0381 W10 0.1373 4 0.0343 S10
0.0692 2 0.0346 W11 0.1038 3 0.0346 Sl1
0.0799 2 0.0399 W12 0.1546 4 0.0387 S12
0.0748 2 0.0374 W13 0.0900 3 0.0300 S13
0.0870 2 0.0435
0.0804 2 0.0402
0.9275 25 0.5649 14809 44 0.4351 SUM

B el sl JPss 45 5 45 (G jlstel joolie & Joo
5 Cuod sl Sig Stel ggeme Jpix ul Gl 00 03]
il pmsle Sl Sis 49) Egeme 5 0390 Su bl s
B Jelos b3l L bl s .cwol YIYVAY L ol )15 Jolge
ol Caol oas S YO 3l sliel gaemme 4SSl Wy 4 3
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Table 5- External evaluation matrix score
B Jelas U5yl e yile jlilel -0 Jous>

RW R S Num. RW R S Num.
0.0547 2 0.0274 T1 0.1101 4 0.0275 o1
0.0604 2 0.0302 T2 01088 4 0.0272 02
0.0617 2 0.0309 T3 0.0991 3 0.0330 03
0.0309 1 0.0309 T4 0.0996 3 0.0332 04
0.0651 2 0.0325 T5 0.1315 4 0.0329 05
0.0441 1 0.0441 T6 0.1051 3 0.0350 06
0.0878 2 0.0439 T7 01186 3 0.0395 o7
0.0422 1 0.0422 T8 0.1281 3 0.0427 08
0.0482 1 0.0482 T9 0.1377 3 0.0459 09
0.0497 1 0.0497 T10 0.1347 3 0.0449 010
0.0522 1 0.0522 T11 0.1849 4 0.0462 O11
0.1101 2 0.0551 T12 0.1482 3 0.0494 012

0.1657 3 0.0552 013
0.7072 18 0.4872 1.6721 43 05128 SUM
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Table 6- Qualitative sketch of selected defensive strategies
S0 (2815 g 5] ] (LS Caogi —F Jgan

strategy Qualitative sketch

WT1 The participation of theorists and research and development groups to reduce the
complicated governmental bureaucracy and production prosperity

WT2 Reducing the cost of production by establishing different mineral processing factory

WT3  Sustainable Sediments Removing and Environmental Strategy for Lake Urmia

WT4 improve communication between the government and people in the development of
industrial units

WT5 Using digital business for economic success

WT6 Intensification of the authority and presence of media in production fields with the aim of

aggregating the level of public thinking toward industrialization
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1- Klambu-Kudu

2- United Nations Educational, Scientific and Cultural
Organization (UNESCO)

3- Delphi

4- Open-Ended Questionnaire
5- Internal Factor Evaluation
6- External Factor Evaluation
7- Strength-Opportunity

8- Weakness-Opportunity

9- Strength-Threat

10- Weakness-Threat
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