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Where do droughts and floods come
from?! Do they happen in New England!?

Let’s talk about the drought

Resilience to drought and floods
What does it mean to be river-smart?
(Some) Lessons from river floods

Our vision for managing rivers and floods
in MA



Energy balance of the ea
* |nput — Output = Heat




The State of Climate Science
(this is not new...)

Welcome to the
Anthropocene

+ Global temperatures are increasing

» Sea level is rising



Modeling the Climate System GloballY averaged surface air temperatur ICESW -CAM5
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Climate Observations and Future
Predictions: It Matters.

 \Weather and Climate Variables
— Temperature, Precipitation, Winds

» Extreme Phenomena B




How does temperature change effect the

Ozone layer Solar energy

hydrologic cycle?
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Changes in the Hydrologic Cycle

 Temperature-over the oceans rises

« Sea surface temperatures increase

* Ocean heat content increases

* Sea ice melts, volume decreases

* Sea level rises

* Humidity increases

» Troposphere air temperatures increase
* Land surface temperatures mcrease
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Climate change predictions for the
N.E. U.S. and the hydrologic cycle

Less snow
Reduced extent of show
Shorter winter

Earlier breakup of winter
ice on lakes and rivers

Earlier spring snowmelt

More winter rain (4")
Increased snow density
More days T > 90°F
Longer growing season

Rising sea-surface
temperatures and sea




Temperature Change (°C)
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Consequences of rain vs. SNOW:

« Shorter duration winter

— Effects on recreation and tourism

— Less water “storage time” in snowpack
« Early, warmer spring

— More mosquitoes (and associated
iliness)
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« Precip.
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Consequences of changing precipitation:

* |ncreased intensity of precipitation
— Landslides
— Erosion
— Flooding

 Increased frequency of extreme events

— Design storms are inadequate predictions




Let’s talk about the drought

. Severe drought

. Moderate drought

Abnormally dry




Climate in the Water Cycle

Anomalies

'
S

Weider and Boutt, GRL, 2010



Groundwater
Precipitation

Temperature
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Historical Context of drought in New England:

D1 (1962-1967) — Quabbin was 20 feet lower than today

D2 (1980°s) — UMass was closed to conserve Amherst water supply
D3 (2000°s) — SWMI discussions began

The current drought:

Not yet in the top 5

Since ~2013 (droughts are not 1 year events)

During the growing season! Impacts farmers, home owners, gardeners

Rain - groundwater = streams can take 5-25 years to become baseflow



A Global Problem

(but solutions and consequences are local)

 Ultimately, emissions controls MUST be

addressed on a global scale

+ Local Adaptation and Mitigali

Resilience



First, some Geologic Context

ROWE - HAWLEY ZONE CONNECTICUT
VALLEY BELT

BOSTON BASIN
(NEOPROTEROZOIC)

———

HARTFORD & DEERFIELD BASINS

(MESOZOIC)
Sedimentary Basin Intermediate to Mafic Intrusives
Metamorphic Rocks, undivided Unconsolidated Sediments
Carbonate Platform wess  Terrane Boundary

Major Road / Highway

Granitic Intrusives



Central Massachusetts, 13-14 ka yrs BP




Gladlal Lake Swift River lakes
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lacial Geology of Massachusetts

Stratified Deposits
- Coarse Grained

Stratified Deposits
- Fine Grained

Floodplain Alluvium

Till and /or Till with Shallow
or Exposed Bedrock

Outline of Glacial Lake
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PRESENT DAY
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Glacial Lake Hitchcock Varve Record, 17.5-13.5 ka BP
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1600

Average Precipitation (1901-2000)

Precipitation (mm)

Yearly Precipitation Totals

How can we be drought resilient?
I ...at, a tlme like this?
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2. Follow recommended
CURRENT MUNICIPAL WATER USE RESTRICTIONS guidelines

Mandatory water use restnctlons... mclude the following
prohibitions: N\

;;;;;;;

. 1. Waterlng lawns, perennlal or annual plantslflowers by any.method.
2. Washing cars or trucks at non-commermal vehicle washesf.
3 Washmg of bmldmgs S|dewalks or patlos |

reStrI CtIO nS « RESTRICTION LEVEL BY TOWN

The Munmlpal Water Use Restrictions Llst spemfes
which Public Water Sup liers are ins

« 1. For the production of fo

{ Day of Waterlng Per || No Restriction Reported / Registered Only System

g res ictions

d and fiber for

2. FC in‘ll;'nm.n-o ostock
).




Try permaculture techniques

L\, WIS
+ Rain ba,rrels

S’traw mulch A
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Consequences of changing precipitation:

» |ncreased intensity of precipitation
— Landslides

— Erosion

—Flooding

* Increased frequency of extreme events
— Design storms are inadequate predictions




riversmart
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supporting ecologlcally restorative flood preventlon and remediation in New England
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riversmart
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Recommendations from our report:

“Supporting New England Communities to Become River-smart: Policies and
programs that can Help New England Towns Thrive Despite River Floods”

|. Develop and implement fluvial erosion hazard assessment
mapping and user access systems across New England states.

2. Support upgrades of stream crossing infrastructure
vulnerable to damage.

3. Support River-smart community planning and mitigation.

4. Prepare and disseminate outreach materials and training
on river dynamics, lessons for river flood hazards and river-

extension.umass.edu/riversmart/



