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Intfroduction

> The Netherlands
= Since 2018 a lot attention for
drought and heat impacts

» New Orleans

= Little attention to drought

= Little attention for heat
Impacts.

= Recently, there has been a
heat warning (2019, July 7)

= Large land subsidence
project (Deltares)

» Can we learn from each other’s
drought and heat experiences

Code oranje vanwege gevaarlijk

In het tijdvak: /

tropisch weer: pas goed op Tl O |

Het KNMI heeft vanmiddag code oranje afgegeven vanwege de aanhoudende
tropische temperaturen en droogte in Nederland. Er is ook de komende dagen nog ///\
sprake van extreme hitte, die gevaarlijke situaties op kan leveren.

Opnieuw scheuren in huizen door
droogte: ‘lk woon hier met minder
plezier’

ZEVENAAR - Huizen in met name de Betuwe en Achterhoek scheurden vorig jaar
door de extreem droge zomer. Nu de droogte terug is, beginnen de scheuren weer
te komen. ,,Ik woon hier met minder plezier.”

Doorlopen tentieel I h
oorlopend potentieel neerslagoverschot
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INnfroduction (research area)

Similarities:

» Delta (Mississippi & Rhine river delta plain)
» Below sea level

» Clay (peat) soils
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Subsidence
Vulnerable for climate change
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INnfroduction (research areas)

Differences:

» Climate
Temperate maretime VS Subtropical

Double precipitation rates
- 800 millimeter (NL) & 1500 millimeter (NO)

Higher temperatures
- Average summer temperature 17,5 °C (NL) & 27,7 °C (NO)

» Drought and heat are limited studied in New Orleans




Intfroduction (future climate)

The Netherlands

= Less precipitation
(April to August)

New Orleans

= Slightly more
precipitation
(April to August)

I B [ [ [ [ [ .
= Intensity up —1 1 [mm/dy
1 050201 0 010205 1
Mean precipitation changes from April to August in 2081-2100 compared to 1986-2005

Source: (KNMI, 2019)

= Shorter duration




Intfroduction (future climate)
b

» More heat

» Similar
temperature
iIncreqase

» +20r+3°C

__CHEEEERSC e

2-15-1-05005 1152 3 4 5 7 9 11
The mean annual temperature changes 2081-2100 compared to 1986-2005
Source: (KNMI, 2019)




Research (objective)

Research guestion:
What are the socio-economic impacts of drought and heat events in the Netherlands and in New Orleans,

what are the differences and similarities of the occurrence and impacts of drought and heat between the two
areas and what are the tools for drought mitigation?
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Research (Implementation)

1. Drought and heat of the past 1000 years

= Literature ''Thousand years weather, wind & water in the Low lands’’ (6 books; Buisman)

2. Drought and heat events of the past 100 years in the Netherlands and New Orleans

=  Meteorological data

3. Indicating all drought and heat related impacts of the Netherlands and New Orleans

= Literature (Researches, newspapers & weather institutions)

= Fieldwork in New Orleans (2 weeks in April, taking interviews and olbservation)

4. Similarities/ differences of mitigation opfion between the Netherlands and New Orleans

= What can we Learn form each othere




Background

Definition:
Intergovernmental Panel on
Climate Change (IPCC):

“A period of abnormally dry
weather long enough to cause a
serious hydrological imbalance”

Natural Climate Variability

Precipitation deficiency High temperature, high winds, low

(amount, intensity, timing) relative humidity, greater
sunshine, less cloud cover

Reduced infiltration, runoff,

deep percolation, and Increased evaporation
ground water recharge and transpiration

Soil water deficiency

Plant water stress, reduced
biomass and yield
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Reduced streamflow, inflow to
reservoirs, lakes, and ponds;
reduced wetlands,
wildlife habitat

Economic Impacts Social Impacts Environmental Impacts

Agricultural Meteorological
Drought

Hydrological
Drought




Bac kg round (drought index)

» Precipitation deficit (NL)

= The difference between the amount of precipitation and the
calculated reference crop evaporation for the period of April 1
to September 30.
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» Palmer drought severity index (PDSI; USA)
= Long term drought (several months fo years) Description

Normal

3 Tal i Moderate drought
Temperature and precipitation data Severe droughi

Extreme drought =

Exceptional drought -5.0 or less

= Supply- and- demand model of soil moisture

= -10 (extremely dry) and +10 (extremely wet)

» Heatwaves

= Maximum temperature for five consecutive days = 25 °C, of
which three days are > 30 °C (the Netherlands).

= Extreme heat: period (2 to 3 days) of high heat and humidity
with temperatures above 32 °C (USA).




R@SUHS (past 1000 years)

» Smallice age (1430-1820)

» Mean summer temperature
lower than current (17,5 °C )

» Drought apperars often in
colder periods

Temperature °C

= Drougth and heat not
always compound
events

Drougth and heat events (1300-1800)
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Results (posi |

Description Palmer Drought

Normal 0 -
Moderate drought -2 g
Severe drought -3 )
Exireme drought -4

Exceptional drought -5.0 or less

New Orleans

| Rank | Year [ Month [ PDSI
B 2000 August  -6,2
I 2006  July -4,6
EB 2001 May -3,9
B 0009 August  -3,7
May 3,4

= 1963: driest year (no pdsi values)
= 2011:second driest (no pdsi values)

.

The Netherlands

POSI

SRS = TR 1 R 1= :

(1] 1921 December -7.6
(2 ] 1976 December 7

1959 December -6,3
B 2003 December -4,1
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Results (precipitation deficit)

» The experience of high Precipitation deficits are different between the

Netherlands and New Orleans
= Example: Large trees survive high precipitation deficits in New Orleans

Rank

» New Orleans (1960-1990) » The Netherlands
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Results (River discharge/ drought)

> Inspired by Deltares

» River important to keep water level high in polders during summer
= Prevent subsidence

Rhine Mississippi
- Water is used to maintain polder levels = Daily discharge and daily precipitation deficit (dutch
= Correlation: low Rhine discharges with me’rhod)

a high precipitation deficit = Correlation

Mississippi 1961-1990 (April-September)
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RGSU HS (River discharge/ pdsi)

» Mississippi
= 1975-2010
= Little correlation

» Rhine
= 1901-2005
= correlation

Discharge deficit (m3/s)

Rhine discharge deficit (m3/s)

o

Mean Mississippi discharge and PDSI number of April to July (1975-2010)
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B Heat waves (NO)
M Heatwaves (NL)

R esSu ‘ TS (Heatwaves)

» New Orleans

= Every year one or more heatwaves
- Duration heatwaves +150 days | H ‘ ‘ ‘ ‘ ‘ ‘ “ H H

1948 1958 1968 1978 1998 2008 2018

N Heatwave days (NO)
mm Heatwaves days (NL)
------ Linear (Heatwave days (NO)

» The Netherlands ar (Heatwaves days (L)

= Not every year a heatwave

-

1948 1958 1968 1978 1998 2008 2018




R esSu HS (drought impacts)

ngs

N Buildi

Levees A Surface water Vegetation
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R esSu HS (heat impacts)
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ReSU HS (New Orleans) \‘

Interviews

= Almost no indication of
drought and heat
Impacts

Drought impacts

= Houses

Roads

Sewage pipes
Drinking water supply

Heat impacts

= Human Health
 Heat stress
« Mosquitos




ReSU HS (New Orleans key findings)

» Not only meteorological drought
= Extreme rainfall events
» Human induced drought

= 24 |large stormwater drainage pump stations

» Pumps every raindrop directly to the canals

= Broken sewage systems

> Many drought related damages are caused by
shrink and swell due to varying groundwater levels




Shrink and Swell

» Normally groundwater levels are at the same
level as drainagesystem

» Groundwater level drops (below clay layers)
= dry periods

= pumping
= broken sewage systems

Corrected groundwater levels MM

» Clay layers contracts (shrink)

» Groundwater levels are rising:

e Precipitation

= wet periods

100 W Measurements MM

— M

Precipitation (mm/d)

—Surface level

=

= leakage of drink water pipes (55% = Tmm/day)

Depth of clay layer

Groundwater level {(m from NAVD 88)

> Clay layer swells

| T
4-Jul-16 19-Jul-16 3-Aupg-16 18-Aug-16 25ep-16
Date



Mitigation options

Drougth

=  Repair underground infrastructure

= Maintain groundwater levels at a certain elevation in urban areas
« Store water during wet periods (green & blue infrastructure)

= Using drought resistent vegetation

= Using cisterns for irrigation instead of drinking water

Heat

=  Double amount of trees

= Beftter insulation of houses

= Information & warning systems



DISCUSSIoN

New Orleans

Meteorological data is inconsistent

There is not much awareness of drought
and heat related impacts

Measures have not only positive
outcomes (Airco, Trees & repairing
underground infrastructure)

Extreme precipitation and flooding are
major issues which should be in mind
while constructing drought measures

The Netherlands

= Long continuous meteorological data sets
= Enough available information to indicate
drought and heat related impacts



Conclusions

» Drought and heat events are from all times and will appear more often in the future

New Orleans

= Drought events are short
= Low Mississippi discharges do not always
correlate with dry periods

= Drought is underexposed
= Heat events are extreme and affecting
mostly human health

= Shrink and swell processes are causing most
drought related damages

= Using Dutch expertise 1o maintain
groundwater levels at a high elevation
preventing drought damages.

The Netherlands

= Drought events are long and notficeable
= Low Rhine river discharges correlate to dry
periods

= Much attention for drought and heat events
and related damages
= Long duration of low water levels causing most

damages

= The Neftherlands can learn from extreme heat
events in New Orleans



Drought + heat
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= Urban Green
Drought + heat

Urban trees/ Park
=>Qoil dehi;draﬂon Sand
- d"°“9h orac S Stagnant water ¥
: = - -increase bacterial : , Cla
?remafure leave & fruii fall - ’ f y
ree bark release
Levee

algal | ,'Mﬁckweed
=->arop N (e
-> tish mortéfliy 5

- drou ht eracks
urnt grass
t-—looa subsl enoe

=> more wlnerable to diceases and pests
=> lesg attractive for recreation
- drinking water scaraty animals

Fresh water

-

i

> Inetab &

- water leve variéﬂon
-> ingtability

harvest buge = => huma

Increasing inland
cubgidence
->increased

d‘l.'i.drau ic head

ference

River

trem ely low water
ﬁa!h ater intrusion
concentration

ggl utants & medicines

angport stagnation

© Fire

- increase oak processional oaferr

illar /
lth rlsk

- odour nuisance

Evaporation
water demand
qw, sw)

Hydrochemical
-> bank -> erosion
(collapsing clay
minerals due to
high salinity)

Heat + Moisture
-> longer growing season
(vegetation
. more maintenance
- hay fever

Absgtract Grou nd water

-> galine
e.richl{consumin
oxygen
. subsidence
—> | <
> |E| <«

| TSalt water

Lake
- galinization

ik







	Slide 1: Combining severe drought and heat experiences from the Netherlands and New Orleans attempting to create a more climate- resilient delta in the future
	Slide 2
	Slide 3: Introduction
	Slide 4: Introduction (research area) 
	Slide 5: Introduction (research areas) 
	Slide 6: Introduction (future climate)
	Slide 7: Introduction (future climate) 
	Slide 8: Research (Objective)
	Slide 9: Research (Implementation)
	Slide 10: Background
	Slide 12: Background (drought index)
	Slide 13: Results (past 1000 years) 
	Slide 15: Results (PDSI)
	Slide 16: Results (precipitation deficit)
	Slide 17: Results (River discharge/ drought)
	Slide 18: Results (River discharge/ pdsi)
	Slide 19: Results (Heatwaves)
	Slide 20: Results (drought impacts)
	Slide 21: Results (heat impacts)
	Slide 22: Results (New Orleans)
	Slide 23: Results (New Orleans key findings)
	Slide 24: Shrink and Swell
	Slide 25: Mitigation options
	Slide 26: Discussion 
	Slide 27: Conclusions
	Slide 28: Results
	Slide 29: Results
	Slide 30:   Any questions????? 

