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Abstract

Coastal morphological change is a dynamic occurrence which affected by seasonal climate factors and
anthropogenic activities; however, man- made structure or coastal engineering structures tend to enhance the
natural balance disturbance. This study intended to explore the change in coastal morphology influenced by the
coastal engineering structures in Mrigadayavan Palace, Phetchaburi Province by comparing coastlines from the
years of 1994 ( period before structure employment) and 2014 to 2021 (period after structure employment). The
study examined the changes during the southwest monsoon and northeast monsoon using Landsat-8 satellite
imagery and arial photography, suspended sediment analysis and in situ surveys for current, sediment, and beach
profile data gatherings. Results showed sediment deposition stage in Southwest monsoon, resulting in longer and
more steeper beach front, while sediments were decreased during the Northeast monsoon. Result also revealed
that the southernmost breakwater next to a jetty changed the most. Overall, sediment deposition was higher than
erosion annually. The average sediment deposition was 15.70 meters while average erosion was 4.90 meters. Area
shallower ( seawater line to five meters depth) had highest sedimentation rate while area at 10 meters depth had
the lowest. The highest suspended sediment volume during the southwest monsoon was 0.3 and the northeast
monsoon was 0.27. Tide in the area was mixed tide and moving in north-south axis during high-tide and low-tide,
respectively. Tidal range in Southwest monsoon was higher than Northeast monsoon. Results could be concluded
that sediment tends to deposit more in this area after the year 2021 but due to long-term disturbance from coastal
structure, coastal changing in the area is still inconclusive therefore should be monitored and long-term monitoring
of coastal area status to plan a policies or measures for support the impact of various structures including future

disasters.

Keywords : coastline changes ; sediment deposition ; geo-informatics
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Figure 1 Mrigadayavan Palace, Cha-Am District, Phetchaburi Province

(Source : modify from Google Earth)
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Figure 2 Study area zoning (Source : modify from Google Earth)
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. ADCP :] Breakwater area

’ Current Meter

Figure 3 current velocity & direction, sediment sampling and coastal morphological measurement station

(Source : modify from Google Earth)
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Average monthly wind speed for 8 years (2014-2021)
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Figure 4 Chart showing average monthly wind speed and direction for 8 years (2014-2021)
A) Southwest monsoon B) Northeast monsoon

(Source : modify from http://www.aws-observation.tmd.go.th)
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Figure  Coastline comparing going back 8 years (2014-2021) overlay on aerial photography in 1994

A) In front of a Ram Rakop palace B) Coastline in front of a Royal Bath Pavilion
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Table 1 Coastline distance changes during the monsoon season 2014-2021

Period Changes range _ Net change
(BC) (meters) X sb (average per year)
SW14 0.67 2.69 1.40 0.73 0.83
NE14 -1.34 -0.04 -0.57 0.41

SW15 0.70 3.65 1.85 1.11 1.45
NE15 -1.56 0.37 -0.41 0.59

SW16 0.93 5.04 2.32 1.42 1.59
NE16 -1.25 -0.08 -0.73 0.41

SwW17 0.81 4.35 2.21 1.23 1.29
NE17 -1.98 -0.20 -0.92 0.59

SW18 1.27 4.37 2.03 1.00 1.09
NE18 -2.20 -0.30 -0.94 0.59

SW19 1.30 3.49 1.98 0.67 1.72
NE19 -1.80 1.43 -0.26 1.06

SW20 1.06 4.14 217 0.94 1.69
NE20 -1.56 0.49 -0.48 0.67

SW21 0.88 2.91 1.76 0.78 1.71

NE: Northeast Monsoon, SW: Southwest Monsoon

(+) : Sediment Deposition, (-) : Sediment Erosion

Table 2 Coastline distance net changes during 1994 — 2014 and 2021

Net coastline changes (meters)

Beach Profile

1994 - 2014 1994 - 2021
Line 1-3 -41.74 -32.52
Line 4-6 - 48.46 -37.08
Line 7-8 -47.79 -31.54
All Line -45.77 - 33.98
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Table 3 Coastline changes by NSM in 2014 - 2021

Changes level Range (meters) Transect (Line) ; Average distance (meters)

SW monsoon NE monsoon
Very low 1.00 - 5.00 1,;,4.71 3;4.13
Low 5.01-10.00 41;7.92 43 ;7.84
High 10.01 - 15.00 43;12.13 34;11.82
Very high more 15 3;15.21 8;16.59
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Figure 6 Net Shoreline Movement analysis (NSM)

A) Southwest monsoon  B) Northeast monsoon
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Table 4 Analysis of the annual rate of coastline change by LRR 2014 - 2021

Changes level Range (meters) Transect (Line) ; Average distance (meters)

SW monsoon NE monsoon
Very low 0-1.00 17,0.82 17 ;0.66
Low 1.01-1.50 28;1.32 30;1.33
High 1.51-2.00 32;1.75 27 ;1.74
Very high N9 2 11;2.16 14 ;2.40
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Figure 7 Linear Regression Rate analysis (LRR)

A) Southwest monsoon B) Northeast monsoon
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Figure 8 Suspended sediment analysis (NSMI) in Southwest and Northeast monsoon in 2014 and 2021
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Figure 9 Suspended sediment analysis (NDSSI) in Southwest and Northeast monsoon in 2014 and 2021
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Figure 10 Beach profile comparing 8 line(s)
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Figure 11 Chart showing sedimentation rate from 2 sampling
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Figure 12 Seabed sediment ratio (%) A) 1% sampling (Southwest monsoon)
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B) 2™ measurement (Northeast monsoon representative)
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