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Water scarcity and drought management:
Elements of Implementation Protocol

(The following information was presented mostly by country delegates and
organized by Wu to provide a roadmap for implementation)

= High level steering " Drought recognition
committee * Characterization
= Working committee * Risk analysis

e Drought Index

|
TOT " Drought preparedness

" Roles an.d. - * Initial phase of plan execution
responsibilities  Timely and effective

notification
= Drought mitigation
= (QOperational models (WEAP)

= GIS tracking/monitoring
=  Damage reporting

= Public participation
= Testing of initial plan



Water scarcity and drought management:
Elements of Implementation Protocol

" Responsible parties * Knowledge

» Fconomic management
assessment = Revisions

" [nsurance = Readiness for next

drought including
periodic review and
testing



Appendixes for the Management Plan

Policies, regulations

Prioritization — economic development, financing
Non-conventional water resources

Dry land farming , Agro-biotechnology

Water availability (virtual water savings)
Desertification, climate change, biodiversity
Water reuse

Contingent plan for concurrent firefighting during
drought ( )

Integrated water management



Reference materials FYI

 The next few slides include information
that may be of interest to workshop
participants.

e The information was taken from the 2014
survey of Water Shortage Preparedness on
US utilities. The survey was conducted by
the American Water Works Association.

e Some of the tracking variables may be
helpful.



W We have no plan

B We have an informal
or unwritten plan

@ We have a formal
plan

Water shortage Contingency Plan Status (n = 483)




Mew meter or connection restrictions

Offer hotel guests option to not launder linens daily
Sprinkler station time limit

Drought pricing/ increased unit rates for custemers
Time limit to repair leaks

Serve water only on request in restaurants

Lse a hose with 2 positive shutoff nozzle

Stop runaoff from inefficient irigation

Restrictions on swimming pools

Water features (fountains) restricted or prohibited

Emergency stage restricting all water use not essential to health and safety
Assigned watering days

Stop washing paved surfaces

Limit the number of days per week of irrigation permitted

Restricted irrigation hours

Mandatory restrictions

Veluntary restrictions
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Reactivate abandoned dams

Build emergeney dams
Employ desalination: land- or ship-based

Deepen wells

Reactivate abandonead walls

Use reservoir dead starage

Increase use of recycled water

Renegotiate contractually controlled supplies
Require use of nonpotable water for nonpotable uses
Rehabilitate operating wells

Impert water by truck

Add wells

Arrange for exchanges with other agencies

MNegatiate purchases or options with other agencies
Increase groundwater pumping

Establish transfers or interconnections with other agencies

Emplay mutual aid agreements with ather agencies
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Short-term supply replenishment (akility to recover X% of water stored in
all storage facilities within a ¥ hour period)

Rate of decling in groundwater levels

Lang-term supply availability [projected supply is insufficient to provide
X% af deliveries far the next ¥ years)

Groundwater levels (elevation ar %6 narmal)

Fate of decline intotal reservoir storage

Daily dermand (l.e., X MGD ar Y% of delivery eapacity)

High demand periods (i.e., X MGD or Y% of delivery capacity forZ
consecutive days)

Reservoir level or status (elevation or % full)

Current supply availability, including groundwater, interties, and modified
instream flow releases (in total or % of average conditions)
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Forecasts of streamflows

Rete of decling in streamflow compared with typical rates

Matural streamflows (observed streamflows adjusted to account for
upstream water)

Lpstream river administration (declaration of shartages or
implementation of drought contingencies)

Precipitation/ rain gauge sites

Drought rule curves

M

Chserved streamflows (streamflows recorded at key gage locations)

Potential water quality issues

Forecasts of the system’'s dally water demand(s)
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Experimental precipitation statistical forecast - three maonth outlook

Snowpack sublimation = loss of snowpack characterized by snow turning
directly into water

MNRCS Snow Telemetry Network (SNOTEL) sites

Average daily ternperature

Potable Production Capacity Index: a ratio of praduction capacity [how
much water can be produced reliably over a 30 day period) divided by
average demand (the peak 30 day average)

Surface Water Supply Index

Snowpack = snow depth, percentage water content, percentage of annual
average showpack

Long-term weather forecasts

Short-term weather forecasts
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Downscaled climate change mode| forecasts

MModified Palmer Drought Index

Soil moisture content

Evapotranspiration rates

Falmer Orought Index

Maonthly climate report
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Standardized precipitation index

LISBR Snow Data Assimilation System (SNODAS)

U.5. or Narth American Drought Manitor
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Thank you for the opportunity to be involved. | am
currently working on the following three manuscripts.
You are welcome to contact me at jwu@uncc.edu.

* Affordability of electric vehicles: environmental and
economic considerations

* Green energy from waste management facilities

 The Energy-Water Nexus: Energy and Economic
Considerations of Sustainable Integrated Water
Management in Urban Areas
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