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Introduction
The large decline in Lake Urmia’s level since Before ULRP
1995 has prompted a correspondingly large o (B AT ULRP
increase in research to help inform lake
restoration. Here we synthesize results from 451
English-language articles (Figure 1) to answer
four lake restoration questions of interest to the
public and lake managers. We ask: 1) What lake
restoration levels were considered besides the
ecological level of 1274.1 m? 2) How has the il il

causeway affected lake conditions? 3) Do we SEELEsessEiabiase Sataateas A Tasis
know_e_nOUgh about lake limnology and ecology Figure 1. Lake Urmia research articles published
to facilitate recovery? And 4) what to learn per year.

from Great Salt Lake management? We seek to

share these findings with Lake Urmia managers, solicit feedback, and identify next steps for
restoration and collaborative work.
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1. What restoration levels are considered besides the 1274.1 m ecological level?

e All studies except four assume the uniform, “ecological” lake level of 1274.1 m will
successfully restore Lake Urmia (Figure 2, red and purple at left).

e Most studies are hydrologic modeling efforts and treat the ecological level as a target,
objective, or constraint.

e The ecological level of 1274.1 m will not sufficiently lower salinity nor recover Artemia or
flamingos—a higher lake level is needed.

e Researchers and managers should consider more lake levels and their associated ecosystem
services in their new analyses, modelling studies, and work.
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Figure 2. Lake restoration levels considered by English language studies. Studies of a single,
uniform ecological lake level (red) and multi-level (purple). Blue shading indicates how well a
particular lake level achieves 8 different lake management objectives.

2. What is the effect of the causeway?

e The causeway reduces water circulation between the north and south arms.

e Water in the north and south arms has different chemical and physical properties and
different evaporation rates.

e More work is needed to identify effects to further open the causeway.

3. Do we know enough about lake limnology and ecology to recover the lake?

e Limited work on lake limnology, ecosystem, playas, and adjoining wetlands (Figure 3).

e Need to better describe food webs for lake, playa, and wetlands to determine salinity and
habitat requirements for key species.

e Lake is desiccated and at salt saturation. We now must rely on results from other saline
lakes or experiments to identify species needs.

4. What can we learn from Great Salt Lake management?

e Causeway allows Artemia to survive in the lake. Without the causeway, the lake would be
too saline.
Different interest groups desire different salinities for mineral extraction, Artemia, birds.
A growing human population motivates new dams and water diversions that threaten
inflows to the lake.

e Agricultural water conservation is discussed, but limited implementation.

*Funding support from the Semnani Family Foundation
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Figure 3. Different quality of information on Lake Urmia limnology, ecology, adjoining
playas, and wetlands.

Box 1. Additional Urmia Lake restoration questions and answers

Q4: What interdisciplinary research has integrated across restoration topics?

A4: Very little. 22 of 451 studies. More work must connect water demand, farmer decision
making, mental health, groundwater use, governance, wetlands, and ecology.

Q5: What have been the dust/health impacts of lake drying?
A5: Lake Urmia aerosol emissions negatively affect human health.

Q6: Is lake drying caused by humans or climate or both?

A6: Both human and climate contributed to lake drying. Agriculture expansion, dam
construction, and water mismanagement contributed more to lake drying than temperature
increases, precipitation declines, or droughts.

Q8: What study materials can others access, use, or extend?

A8: No authors provided their data, models, code, directions or other materials.
Develop an open repository to share prior work and use in future work.

Q7: What effect has the Urmia Lake Recovery Program had on lake restoration?

AT: Increased crop yield, controlled illegal water extraction, interbasin water transfer, and
discharged treated wastewater to lake. Increased publications after 2013 (Figure 1) suggest
ULRP motivated researchers to work on lake restoration projects.

Questions for Managers

What work and results would you like to hear more about?

What Lake Urmia restoration projects are most important to implement next?
What obstacles prevent implementing those projects?

How can Utah State University help? How can we better collaborate?

What next?
PLEASE answer the questions for managers. Return to Masoud Parsinejad by November 25,
2020.

*Funding support from the Semnani Family Foundation
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