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Littoral cells _
characterization e |ittoral cell

: . e Coastal Vulnerability Index
Provide a ranking for _ _
coastal cities e Intervention index

SR e ekt e e ® Numerical model
tools based in coastal application
dynamics and health




Littoral Cell characterization
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Results
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Coastal Vulnerability Index

YWARIABLES

Physical properties of Physical properties of Geogl:ap_hlcal B Acrtificial Protection \_/
. characteristics of the Natural Protection
the system the population - {IPA) .
population Z ()]
= Geomorphology {(1G) —= Haus'aﬁﬂg?te"al | o] Distance {ID) | Mangrove {IM)
Tvype of _
| Coastal Slope (IPC | A — Vegetation (IvV
pe ( ) infraestructure {ITI) ] Elevation ({ICE} E fon (V)
Change of Coastline Population density

| . — Dune (IDWU
{1cLC) {IDP) u { )

Significant wave Coral Reef {IAC)

height {1AO)
— Dune height {(IAD)

CVI
=15*ICE+14*ID + 13« IPC+ 12*[AO + 11 % IDP + 10+« ITI + 9 * IMV + 8« IAD +7 * IDU + 6 *x IG + 5 * ICLC + 4 x IPA+ 3 x IM

+ 21V +1%*IAC
Value Categories

10.45 —-30.45 Very low
30.46 — 50.45 Low
50.46 — 70.45 Moderate
70.46 —90.45 High
90.46 —110.45 Very high




VELELES Classification Specific values VELELIES Classification Specific values
15 Elevation (ICE) Greater than 10 m 0 Dune height (IAD) Greater than 5 m 0
(Praddep et al., 2014)
Greater than 4 m and less than or 0.2 Greater than 2 m and less 0.5
equalto 10 m than orequalto5m
Greater than 1 m and less than 0.5 Less than or equal to 2 m 0.9
orequalto4m
Less than or equalto 1 m 0.9 Dune (IDU) Dune with vegetation 0.2
14 Distance to coast (ID) Greater than 4 km 0 With dune 0.5
Greater than 1 km and less than 0.5 Without dune 1
or equal to 4 km
Greater than 500 m and less than 0.7 Geomopholy (type of Cliff or rocky brach 0.2
or equalto 1 km coast) (1G)
Less than or equal to 500 m 0.9 (Nageswara et al., 2008)  Sandy or gravel beach 0.7
13 Coastal slope (IPC) >1.0 0 Mud coast 0.9
(Ashraful Islam et al., -
0.50-1.0 0.2 Change of coastline >2.0 0
2016)
0.10-0.50 0.5 (IcLc) 1.0t0 2.0 0.2
) ) ' (Nageswara et al., 2008) Lros '
0.10 - 0.05 0.7 -1.0t0 1.0 0.5
<0.05 0.9 -2.0to-1.0 0.7
12 Significant wave height <0.55 0 <-2.0 0.9
(IAO) — . - — -
(Nufiez et al., 2016) 0.55-0.85 0.2 Artificial protection (IPA) With artificial protection 0.5
0.85 -1.05 0.5 Without artificial protection 1
1.05-1.25 0.7 Mangrove (IM) With mangrove 0.2
>1.25 0.9 Without mangrove 0.9
11 Population density (IDP) Scattered 0.2 Vegetation (without With vegetation 0.2
(Murali et al., 2013) considering mangrove) - -
Concentrated 0.9 (Iv) Without vegetation 0.9
10 Type of infrastructure Urban 0.1 Coral reef (IAC) With reef 0.2
(ITr) -
Rural 1 Without reef 0.9
9 Housing material (IMV) Concrete 0.2
Wood and others 0.9
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Results (Example Chenkan)

Variables

Classification

Specific

values

Weight

Variables

Classification

Specific
values

15 Elevation (ICE) Greater than 1 0.5 8 Dune height Greater than 2 0.5
m and less than (IAD) m and less
orequalto4 m than or equal

to5m
7 Dune (IDU) Dune with 0.2
vegetation

14 Distance (ID) Less than or 0.9
equal to 500 m 6 Geomopholy Sandy or 0.7

(type of coast) gravel beach

13 Coastal slope (IPC) 0.10-0.05 0.7 (1G)

5 Change of <-2.0 0.9
coastline

12 Significant wave 0.85_1.05 05 (ICLC)

height (IAO) 4 Artificial With artificial 0.5
protection protection
(IPA)
3 Mangrove Without 0.9
(M) mangrove
11 Population density Scattered 0.2 2 Vegetation With 0.2
(IDP) (without vegetation
considering
mangrove)
(v)
10 Type of Rural 1 1 Coral reef Without reef 0.9
infrastructure (ITI) (IAC)
9 Housing material Concrete 0.2
IMV
(IMV) CVI = 69.1

Moderate vulnerablity
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Results
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Intervention Index

VARIABLES @95

2019
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| | | | | | | |

Soil Average terrain

Vulnerability Land use characteristics slope

Bathymetry Distance to source Distance to sink Population density

IU=V+US+CS+PMT+B+DF+DS+DP

8—-16.25 Low importance
16.25-24.5 Moderate importance
24.5-32.75 High importance

32.75-41 Very High importance




VELEL][H Classification Specific values Variables Classification Specific values

Vulnerability (V) Very low 1 Distance to sink (DS) >7.5 km 1
Low 5-7.5km 2
Moderate 2.5-5km 3 CCE
High 1-2.5km 4
Very high <1km 5 \ PN
Land use (US) Urban érea Population density (DP) 1.03-6.03 1 201 :;
Agricultural area 6.03 -11.03 2
Area without vegetation 11.03 -16.03 3
Pasture 16.03 - 21.03 4
Jungle >21.03 5
Mangrove
Soil characteristics (CS) Kars plain
Fluvial plain

Lacustrine plain

Palustre plain

Coastal beach ridges

Average terrain slope (PMT) >1.0
0.50-1.0
0.10-0.50
0.05-0.10

<0.05

Bathymetry (B) >5.0m
50-40m
40-3.0m
3.0-20m

<20m

Distance to source (DF) <1km
1-2.5km
2.5-5km
5-7.5km

>7.5 km
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Numerical Model

{(ECE

8
A = PR Annual wave rose Hs (m)
e Delf -1 2.()]0
A Level (m) -2
. Level (m) 25
e Tj 2400000 0 b
L 200 ;g
-400
400 -600
2300000 g
300 1000
o 1200
. - 1400
* Xbeat
1600 1800
2200000 8
o S 5 - -2000
2200
2400 2400
: 2600
2100000 2800 -2800
-3000
2200 -3200 :;
- -3400 5
-3600 .4
2000000 .5
-6
o o o o
o o o o
S S S S
3 3 2 3
(a) (b)

Wave data series. (a) Significant wave height; (b) peak period; (c) wave direction; (d) annual
wave rose; (e) wave storm rose.




Results

e 350 - CCE
235( 08 5 \//E
201
300 -
230! 0.7 R
04 £
250 | 3
2250 L 06 E 8
E 20 g T 3 £
= T E 200+ - 705 = 03
- = it4 [} h—
© T et O 8
£ g 2 £ S
S 215 S 5
g > 5 - 043 B
- S 150 - £ 4 &
(BH) (@)] . (1}
210( S S >
£ 03> B
, 8 g
205 100 - $
0y O
2001
50
0.1
195( 0
0 50 100 150 200 0

x coordinate (km) —»
Velocity (Xbeach)




Re SU Its 92°5'0"W 91°40'0"W 91°13'0"W

e =
Velocity (m/s)
_ Model (Delft3D) Field - Literature _

0.58 — Kuc (2015)
0.568 — Contreras et al. (2014)
0.50 - Mancilla & Vargas (1980)

0.44 — Kuc (2015)
0.42 - Contreras et al. (2014)
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Validation of the model

Morphodynamic Patterns

Model (Xbeach) Google Earth
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Conclusions

* The indices implemented in this work allow the characterization of coastal zones in such a way that financial
resources are used efficiently.

* Three litoral cell were identify along Campeche Coast: north (Peten zone), central (rocky and sand beach)
and south (Lagoon system and sand beach).

* Shoreline changes along the Campeche coast for 1994 — 2018 period were assessed. The south of the state
presents higher rates of erosion.

 The southern of Campeche has the highest vulnerability and the intervention priority is high.

* Littoral segments were identified that allow stakeholders decide which area to star working for.
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