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Introduction: Jamaica

Flooding a major natural hazard

affecting Jamaica.

Located in the Atlantic Hurricane

belt

— Exposed to severe flooding from high
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Project background

* Driving questions:

— What are the potential impacts of climate change on Jamaica’s vulnerability to flooding
from extreme events?

— What adaptation measures can be carried out for affected communities to cope with
increasing flood risk and what is the impact of flood events on properties and
livelihoods?

i udKele DRIV g INTRODUCTION

* Aim:
— To assess current and future flood risk for the Orange and South Negril Rivers, Jamaica

2. RETURN PERIOD ANALYSIS

 Methods:
— Analysis of measured rainfall
— Climate model conditioned on rainfall
— Models of catchment hydrology and flood hydraulics

3. STORM SURGE ANALYSIS

* Part of a larger project: Impact of Climate Change on Flooding on inland flooding
in Jamaica, present and future scenarios. Risk and adaptation measures for
vulnerable communities.

— Funded by Climate and Development Knowledge Network (CDKN)/ Caribsave
— Project is also assessing the Yallahs River in east Jamaica (see poster by Mandall et al.)
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4. FUTURE CLIMATE ANALYSIS
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* Low lying twin catchments in west Jamaica.

* Important center of tourism.
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* Exposed to storm surge and flood risk
associated with storms and hurricanes.

Flood model: LISFLOOD-FP:

e 2D inundation model based
on Cartesian grid (inertial
formulation used)

, S. Negril
4. River

3. STORM SURGE ANALYSIS

g * Orange/ S. Negril catchment
< flow inputs from HEC-HMS ® Buildings
E models o
= g - 0 1 2 4
3 R B 00 m e — &
5 A * Rain direct to the floodplain _ _ 3
2 v . Topography: 6 m horizontal and 1 m vertical resolution
N qt - ghltl At‘ﬁ(h + Z) Digital Elevation Model (DEM) from stereo
Q" o Ax Ax phogrammetry (Mona Geoinformatix Institute)

i (1 + ghftlowﬂtnz|qf—ﬁtl/(hﬁow)10,f3)
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Bathymetry: Interpolated from GEBCO data
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Flood
analysis
method
summary

Topography
River network
Land use/ cover
Water balance

Floodplain
topography
Channel
geometry

Bathymetry

1. Past flood analysis

24 hr rainfall for
Tropical Storm
Gustav, 28
August 2008

Temporal downscaling

(NRCS Type Il distribution)

1 hr. rainfall

Channelinflow

Gustav hydraulic model

Historical rainfall data (24 hr, 1900-2010, Negril Point gauge)

2. Current flood risk

Extract annual 24 hr. max.

Fit Gumbel distribution

24 hr rainfall for 5, 10, 25,
50, 100 yr return periods

Temporal downscaling
(NRCS Type Il distribution)

1 hr. rainfall

3. Future flood risk

Scaling of current return
periods

Temporal downscaling
(NRCS Type Il distribution)

1 hr. rainfall

G-z |Channel inflow

Current return periods
hydraulic model

Surge/ SLR Channel inflow

Future return periods
hydraulic model

Inundation extents, depths, water velocity and flood wave timings
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Rainfall inflows 10 3 hours
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o. Estimation of current flood risk

e Daily data (24-hour) obtained for 1900-1966, 1992-2010 (Negril
Point) and 1914-1966, 1992-2009 (Green Island) from Jamaica
Meteorological Service
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1. PAST FLOOD EVENT
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2. Estimation of current flood risk: results
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2. Estimation of current tflood risk: results
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3. Storm surge effects

* Initial assessment of storm surge
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3. Storm surge eftects: results
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INTRODUCTION

3. Storm surge effects: results

> 45 ;
Z * Inundated area dominated by direct o f
é rainfall to floodplain ol |
: e With no rain, surge + SLR (high) Fl

inundation area was ~4 km?2 g2

\

(=]
o
u

=
)
[
n

1.5
Peak tide level (m)

2. RETURN PERIOD ANALYSIS

x10° x10° £10° x 10

@
d
>
=1
s
2
<
w
O
o
=
w 51
=
o
o
=9
wv
o — = = =
E E E £
Z Z Z Z
%) = Z = = 10.7
2 2 E = E 07
> =) ) - 6.86 =)
E
= 10.6
<
= 10.5
<
S
= 10.4
o
w
= 10.3
=
o}
[* 9
<

g ‘\‘ A‘ 1 5 ‘ \# |
‘ .
Soi P S D
A A 8 3
607 608 609 6.1 611 612 613 607 608 609 6.1 611 612 613 607 608 609 6.1 611 612 613 607 608 609 6.1 611 612 613
UTME (m) x10° UTME (m) x10° UTM E (m) <10 UTM E (m) <10 (m)

0.1

>
o
<
S
S
2
(7]

38



INTRODUCTION

4. Estimation of future flood risk

e Calibration: station data aggregated from daily to 2, 5 and 10 days for 1993 to 2012. Artificial Neural
Network (ANN) developed between NCEP/NCAR and station data.

*Present climate: NCEP/NCAR ANN reanalysis for the period 1950 to 2012

* Future climate model: HADCM3, SRES A2 for the period 2070 to 2100, downscaled using ANN

*IDF from Annual Maximum Series (AMS) for present and future period using L-Moments parameter

estimation of the Weibull distribution
800

1. PAST FLOOD EVENT
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4. Estimation of future flood risk: results :
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4. Estimation of future flood risk: results
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3. STORM SURGE ANALYSIS 2. RETURN PERIOD ANALYSIS | 1.PASTFLOOD EVENT | INTRODUCTION

4. FUTURE CLIMATE ANALYSIS
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Summary 1

Flood inundation predicted for Orange/ South Negril Rivers
using HEC-HMS and LISFLOOD-FP models

— Past major event (Tropical Storm Gustav, 2008)

— Current 5, 10, 25, 50 and 100-year events

— 24-hour rainfall temporally downscaled using NRCS method

— Initial assessment of storm surge impacts

Future return periods predicted using percentage changes
between baseline climate (NCEP/NCAR, ANN) and future
climate (HADCM3 — SRES A2, ANN)

— Future 5, 10, 25, 50 and 100-year events

— Initial assessment of sea-level rise/ storm surge impacts

— Climate projection suggests a decline in future flood rainfall, although
inundation extent does not reduce substantially

— Buildings at risk increase, largely due to sea-level rise
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2. RETURN PERIOD ANALYSIS | 1.PASTFLOOD EVENT | INTRODUCTION

3. STORM SURGE ANALYSIS
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SUMMARY

Summary 2

 Work required:

— Scale issues are a major problem:

How well does the NCRS temporal downscaling of 24-hour rainfall
represent actual rainfall intensities?

How well do climate models pick up extreme rainfall events? Both
spatial and temporal averaging is present

Are extreme rainfall events likely to decline as suggested?

— Further work required in model analysis:

Additional climate models (development of PRECIS for baseline/
future climate)

Improvements needed to DEM, bathymetry and storm surge/ SLR
scenarios

Validation of past event predictions for HEC-HMS/LISFLOOD-FP
Stochastic sensitivity analysis to find thresholds for vulnerability
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