The Massachusetts Drought
Story

A Changing Experience

Viki Zoltay, Hydrologist, Commonwealth of Massachusetts



Overview

e Background on drought management in MA
e Changing nature of droughts

e Revising the DMP

 Remaining issues to tackle



MA Drought Monitoring & DMTF

Precipitation (57)

Streamflow (59)

Groundwater (63)

Lakes and
Impoundments (20)

KBDI - Fire Danger (16)

Crop Moisture (national map)

MASSACHUSETTS WATER RESOURCES COMMISSION

AUGUST  HYDROLOGIC CONDITIONS
2020 IN MASSACHUSETTS
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State agencies
Federal partners
Local stakeholders



2-month Standardized Precipitation Index for Lawrence, MA
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Revising the Drought Management Plan, 2019

e Revise indices to

e Earlier signaling of onset and intensification
e Severity to reflect on-the-ground conditions
 Temperature effect on the water budget

e Operationalize the DMP

* Help from MA Emergency Management Agency
e Efficient implementation of the plan during droughts

e Add more actions

e Separate preparedness and response actions
e Guidance to prepare & assistance during droughts for communities, residents and industries



Revised Drought Management Plan

e Drought Mission Group
e Communication

LEVEL O
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LEVEL1 LEVEL 2 LEVEL 3 LEVEL 4
MILD DROUGHT SIGNIFICANT DROUGHT CRITICAL DROUGHT ~ EMERGEMNCY DROUGHT
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TIPS FOR SAVING WATER

When in Dr'l.':l.Jght or Mot - Please Do Your Part!

What we really pay for
when we pay for water. ;

T LM LAWN WATERING, ESPECIALLY DURING A DROUGHT'
Lawns naturally go dormant during dry conditions, They'll revive when c
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SAVER TIP

@
Evee it hoos) sl plpes Water's long journey.

] - s AR R

.m.
wi
. o o 28 TIPS FOR SAVING WATER
Reservoir Plant Neighborhood Home E When in Drought or Not — Please Do Your Part!

- .
g

. 1. Choose high-efficiency plumbing e 5. Fix leaks
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Revised Drought Management Plan

Simplified, high level changes

e Quicker onset/intensification = remove time delay in indices

e Reflect severity = frequency as unit of measure (based on U.S. Drought Monitor)

e Less rain deficit but more impact = test new indices to show ET demand from temperature

Drought Index |2001/2013 DMP 2019 DMP

Precipitation severity partly based on # months, min 2 months severity only based on %tile thresholds, min 2 months

Streamflow severity based on # months, min 2 months

. o :
Groundwater severity based on # months, min 3 months severity only based on %tile thresholds, no min

Lakes and Severity based population served, severity partly
Impoundments based on # months
Fire Danger Keetch-Byram Drought Index (KBDI) KBDI

Soil Moisture Crop moisture index— developed for crops grown in  <<<researching new indicator to capture ET demand from
other states, rarely or insufficiently elevated temperature>>>



More on Record Low Streamflow and Groundwater

EDDI

2016 Drought

. JULY 2016
e Record setting heat waves

* Precipitation > DOR
e Streamflow — record lows AUGUST 2016
e Groundwater —record lows

—>Need to capture Temp/ET better! M»
SEPTEMBER 2016

e Seeing again in 2020 drought

CMI
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What about Land Use and Water Use?

2016 Drought = Anecdotal evidence for impact
by LU and/or WU changes

e Some highly developed areas showed disproportionate
impacts with even more record lows in streamflow and
groundwater

 Significant development (LU and WU change) at many
sites since start of POR
e Most wells installed in the 1960s
e Streamflow gages late 1930's and early 1940's or the mid 1960's




Partial Wishlist for Improving Drought Management

e Capability to evaluate conditions weekly — real time sensors, automation of calculations
e Network analyses — more sites, biases, outdated designations

 Ca ptu ring impacts — drought impact reporter (private wells!)

 More guidance and tools for water managers - threshold setting for PWSs

e Understanding sources of increasing impacts — climate, land use, water use

 Understanding effect of climate change on using frequency as measure of
severity!
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