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Aim and objectives

Six scenarios of discharge from the Hope River
Watershed in eastern Jamaica investigated.

* Range of 3 tracks and 2 speeds

* Hurricane lvan at category 5.

Rainfall rate obtained from the CARIWIG Simple
Model for Advection of Storms and Hurricanes
(SMASH)

* Used as input to The HEC HMS model

Hope watershed chosen due to its
vulnerability to flooding from repeated
severe events in the past. These were
hurricane lvan, tropical storm Gustay,
hurricane Dean, tropical storm Nicole and
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Which tools were used?
How & why?

* SMASH used to define the track, name of hurricane, category
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rainfall series may be viewed or downloaded. Hope Ri¥er is located in
grid box 20.
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Which tools were used?

HEC -HMS
IS
designed
to simulate
precipitati
on- runoff
processes
of
dendritic
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Which tools were used?
How & why?

Routing

Precipitation (mm/hr) Runoff (mm/hr) Time

il

Runoff (mm/hr)
A
Soil properties

Runoff and Flow

Runoff = f(precipitation,
soil properties, moisture Flow (m3/s)

cdiTiOhS) Flow = f(Runoff, Watershed hydrologic properties)
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The findings
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* Track 3 shows a single peak.

* For all tracks there is no change in the amount of peak rainfall but
the timing of the peak is earlier at higher speeds. Therefore
higher speeds, less time for peak rainfall.




The findings
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The findings

In the present work the rainfall data as obtained from the SMASH tool
for Tracks 1, 2 and 3 for speeds 17 and 25km/hr was used as input to
the hydrological model and the discharge estimated at the above

mentioned sub?(sins and points of critical infrastructure.
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The findings

300

200
N
/ \
/ \\
|

180 1
/ "I 2504 f
160 l’ | / \
f \
/ !I w'l I'\
/
140 \ [ \
| 2004 / i
/ \ f \
120 { | | \
[ \ | \
{ ‘ . | |
£ 1004 / | £ 1504 f \
2 = | 4
2 / \ g | \
= god | I‘. i f' \\
100+ / |

I|
80| ," \
; \\ Ilf'
awl |
‘ _ﬁ_ﬁ ol
\ /

204 /‘
/ y
| I
0 T T T T T T
00:00 12:00 00:00 12:00 00:00 12:00 00:00 12:00
| 10%5ep2004 | 118ep2004 108ep2004 119ep2004
i
2
g ! z
£ 6 £
= E
2 8 ]
3 >
= 10 a
12
14
14
30
40
254 35
20 \ ED
& | 25
% 15 f | - \
g ol \I’ E 20
= | 154
[y
5 = 10
// —=
_ 5 -~ R E——
I T T T
00:00 12:00 00:00 12:00 — | |
108ep2004 115ep2004 00:00 12:00 00:00 12:00
| 108ep2004 115ep2004

Legend {(Compute Time: 26Jan2015, 22:52:29)
— Ry AN2_25 Elementiid 790 Result: Precipitation
Rur: AN2_25 Elemert w4790 Result Outflow

—Run:VANZ_25 Elementid 790 Result: Precipitation Loss
— — — Run:VAN2_25 Elemert W4 T90 Result: Baseflow

Legend (Compute Time: 26Jan2015, 22:54:45)
— R AN3_25 Element WW4790 Result Precipiation
— Run:VAN3_25 Element V4790 Result Outflow

— Rl AN3_25 Element w4790 Resutt Precipitation Loss
— — = Runl¥AN3_25 Element 4790 Result Baseflow

ischarge at Outlet 62 and at sub:!
asin K from the hydrological mOCCAR|\N\G

for Track 3. spneed 25 km/hr

Discharge at Outlet 62 and at sub-
basin K from the hydrological mod
for Track 2, speed 25 km/hr.




The findings
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Forward Peak | Lag time
Speed | discharg to peak
(km/hr) e discharg
(cumecs e

) (hours)
310 14

Track 1l §Wi

25 250 12

Track 2 W 280 12

25 200 8

Track 3 W 335 14

25 280 8

* At higher speeds, slightly lower peak
discharge

* At higher speeds, shorter lag time




Findings from Hydrological
* Model runs from HEC rMQdel at speed of 17km/hr

shows a peak discharge of ~ 310 cumecs corresponding to 12
hrs from onset of storm.

* Discharges calculated at sub-basin K was found to be 40
cumec at around 12 hours from storm onset .The same model
when run with rainfall from Track 1 at speed of 25km/hr shows
the similar peak discharges for both the junction
corresponding to outlet 62 as well as sub-basin K, with
difference being in the time to peak rainfall or a shorter basin
lag time.

* In other words it takes less time to flood when you increase
the speed of the hurricane .

 Similar trend is seen in results of model runs with tracks 2 and
. 3 with a shorter lag time at speeds of 25km/hr.

Jowever it is interesting to note that Track 3 , which has a T
~track similar to Ivan shows the maximum dlscharge of 350 %
“UWIumecs for junction near the fording at Kintyre as well as |nCARI\N\C’




Implications for policy &
planning

‘APPLICATIONS IN WATER AND DISASTER RISK
REDUCTION SECTOR

‘USER FRIENDLY TOOL, ENABLES STAKEHOLDERS TO VARY
SPEED AND TRACK AND ACCESS RAINFALL AND WIND
SPEED.

‘COMMUNITY AWARENESS TO FLOODING AND
VULNERABILITY OF SETTLEMENTS ON THE FLOODPLAIN.




Feedback on the tools

« The SMASH tool is indeed an innovative approach to assessing
the possible influence of different categories, tracks and speeds
of a hurricane on rainfall intensity at a location and ultimately
discharge from a watershed.

* It has a very useful application in conjunction with hydrological
models to estimate the runoff from rainfall associated with each
grid box. By changing the track we can pass storms over
vulnerable watersheds and even orient them to pass over areas
frequently affected by flood events.




What more could be done?

 More storm events could be included in SMASH so additional
output is available for investigation of flooding. This could lead
to the development of and a database of peak discharge and
timing in relation to a number of storm scenarios.

* Given that variability in rainfall pattern is quite significant even
within a single watershed due to variations in topography, it may
be useful to include a module to downscale or extract finer detail
rainfall data from the 50 km square grid data. This would aid in
creating a long term database of peak flows from which the 1 in
25, 50 and 100 year flows could ultimately be determined. This
would assist in better flood management.
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