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Abstract. Mangrove ecosystem in coastal area of east lampung regency had had
serious disturbance. the disturbance of sediment transport balance in the coastal of east
lampung regency affected the mangrove ecosystem a lot. This research aimed to determine the
disturbance of sediment transport balance and mangrove ecosystem that affected the coastal
area of east lampung regency. The result of this research showed the disturbance of sediment
transport balance and mangrove ecosystem happened through 3 phases. Phases 1 : abrasion
process increased but it had not passed the balanced limit and also the wide of mangrove
ccosystem; phase II: the abrasion process was getting increased and passes the balanced limit;
phase I1I: the abrasion process was getting increased passed the mangrove ecosystem limit. The
cause of the balanced disturbance was carrying capacity of the coastal area of east lampung had
ecosystem disturbance.
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INTRODUCTION

Coastal area in east lampung regency was one of the places that had many
mangrove ecosystems. The condition of the mangrove ecosystem was very fragile with
the activities of people and environment (Alongi DM, 2009; Hogarth PJ, 2007; Saenger
P, 2002). The mangrove ecosystem in coastal area of east lampung was getting
changed. This was more caused by the sediment transport process such as “erosion”,
“abrasion”, and “there was no change” in the soil in Coastal area of east lampung.
Many researches that had been done related to the mangrove ecosystem in the coastal
area of east lampung regency. The researches that related to the mangrove ecosystem
in east lampung had been done a lot with the description of abrasion sediment
condition in certain year and/or the research that more emphasized the social economy
for utilization and management of mangrove ecosystem. But, it could not answer the
essence of the real problem happened.so that there were till many questions related to
the phenomenon that happened at the change of coastal area in east lampung that must
be answered. Later, the answer can be used to manage the better coastal area in future.

The questions included: whether the abrasion process that occured was a
natural cycle that had a period of 30 years and/or the abrasion process was caused by
the use of coastal areas for economic and development interests that beyond the
capability of the coastal carrying capacity of East Lampung Regency (Pariwono JI,
1998).

The natural form factor of the sediment transport was the sea waves. These sea
waves appeared due to there was wind waves as we knew that wind generator was
caused by: wind speed, fetch length, and wind duration (Army US, 1984). The sea
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waves caused the occurrence of sediment tranport. The next question was how to
describe the physical characteristics of soil in East Lampung coastal where the process
of sediment transport and mangrove ecosystem. This research was expected to answer
the questions above by measuring the balance of sediment transport and mangrove
ecosystem in changes in coastal area of East Lampung Regency.

MATERIAL AND METHODS

The research location was done in East Lampung coastal included the area of
Bukit Barisan National Park up to Labuhan Ratu village. This research was done by
making a sediment transport model, which were the occurences of abrasion,
sedimentation, balanced, and mangrove ecosystem that occured as well as describing
the physical characteristic of soil such as sediment in mangrove ecosystem in the east
lampung coastal. The research was done by making a model in a 41 year period started
in 1983-2014 which were divided into: from 1973-1982, 1983-1993, 1994-1996,
1997-2003, 2004-2010, 2011-2012, 2013, and september 2014 related to the sediment
transport and mangrove ecosystem.

RESULTS AND DISCUSSIONS
Results regarding the wind data. The wind from ERA-Interim reanalysis
(Dee DP et al., 2011) data on September 30, 1973-2013 were corrected on September
30, 2017 by using the formula (Army US, 1984) which was done at the point 3 and 4
data stations (Table 1).

Table 1
Correction of wind observation location, East Lampung, 2017
Year gﬂ Septem_bel 1973- 30 30 September 2017
eptember 2013 s
Measurement (m/s) (m/s)
Station 3 2622 2
Station 4 2.179 2.2

Result regarding the calculation and polygon image mangrove. The
calculation of sediment transport model in east Lampung Coastal approached the
accurate condition in field. This was because the area of sediment transport calculation
model was almost the same as the calculation of the area of mangrove growth polygon
in satellite image (Table 2).

Table 2
The Wide of Mangrove Calculation Model and Polygon in Satellite Image
East Lampung, 2017

Year Up to september
2013
. o 2014
Physical effect
Result of mangrove area calculation model (ha)* 544 .42 55198
Result of polygon image mangrove area
calculation (ha)** 543,66 551,36

*Calculation result of soil process which had sediment and balance
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*#*Mangrove ecosystem which planted by mangrove due to the existence of sediment transport
At above showed (Table 2) that sediment transport models like sediment,
abrasion, balanced, and mangrove ecosystem in this research were valid and rilible, it
could be said that the model accuracy was high which meant that the model closed to
the facts in the field. The result of mangrove model calculation in 2013 was 54442 ha
while on polygon calculation result on satellite image 543,66. In September 2014 was
55198 ha whereas on polygon calculation result on satellite image 551.36 ha. The
measurement of polygons in satellite image in 2013 and satellite image in September
2014 was used because the satellite image was very clearly visible in the Coastal area
of East Lampung Regency starting from Margasari Village to Labuhan Ratu Village
(Fig. 1).

2013 September 2014

Fig. 1. Polygons of mangrove ecosystem area on satellite image

Measurement of sediment transport model conducted in the East Lampung
Coastal divided into regions: Way Kambas National Park (WKNP) and Margasari
Village to Labuhan Ratu Village. The image through satellite image showed that the
area of WKNP from 1984 to 2014 about sediment transport was not clear. Although,
the process of sediment transport existed and occured. This due to the sediment
transport was still stable, that was: between the sediment, abrasion, and balanced
processes in the area. Sediment transport conditions and mangrove ecosystems on
satellite image in coastal areas of WKNP (Fig. 2).

Based on the observation of satellite images of sediment transport disturbances
and mangrove ecosystems in 1973-2013 took place in the coastal area of Desa
Margasari to Labuhan Ratu Village. Based on the measurement of the calculation
model of the area of sediment transport and mangrove ecosystems were getting
increased in the Coastal area of East Lampung District, especially that occurred from
the Village Margasari to Labuhan Ratu Village. The results of the calculation model
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showed the sediment transport and mangrove area occurred from the village of Marga
Sari to Labuhan Ratu village (Table 3).

Way Kambas National Park (WKNP) |

Fig. 2. Sediment transport in coastal area WKNP

Table 3
Calculation model of sediment transport and mangrove ecosystem, East Lampung, 2017

Year

1973- 1983- 1994- 1997- 2004-  2011-

£
transport 1982 1993 1996 2003 2010 2012 2013 2014
and mangrov
ecosystem
Sediment (ha) 1472 3121 3532 4483 5423 5704 5839 59,07
Abrasion (ha) 5190 22647 301,60 48249 62180 66198 682,19 69693
Balance (ha) 6024 197,63 24550 34665 44351 47124 486,03 49291
?S:;]gmve WA 7406 22884 28082 39148 49774 52828 54442 55198

*calculation result of 2014 only to Septe mber

Calculation Model of sediment transport and mangrove ecosystem (Table 3)
was illustrated in graphical (fig. 3). calculation model graph of Sediment transport and
mangrove area in east Lampung coastal especially in Margasari Village to Labuhan
Ratu Village to make pattern improvement. The graphic pattern was an illustration of
the imbalance of sediment transport that caused landscape change in Coastal area of
East Lampung Regency due to human and natural activities. Based on the graph of the
model of sediment transport calculation showed that starting in 1993 there was an
increase of abrasion process that beyond the balanced process and mangrove area. The
increase continues until 2014 (fig. 3).
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In early 1973 the condition of East Lampung Coastal starting from Margasari
Village to Labuhan Ratu Village on the process of sediment transport and mangrove
ecosystem was still stable and run naturally there had been no disturbance of balance in
coastal areas. According to one of the resident information started in the 1970s people
began to open mangrove forests to be used as ponds (Pariwono LI, 1998). The forest
opening that people did triggered a higher rate of abrasion process than in previous
years in the graphic image of sediment transport model beginning in 1976. This was
the beginning of phase I disturbance. According to research results that there was a
close relationship related to band wide structure of mangrove trees influenced by
height, density and canopy cover to minimize sea wave height causing abrasion
process and trapping of sediment (Bao TQ, 2011).

200
700 -
Damage in —
600 coastal areas The abality of
natureto be
= 500 helped by
= 1 g ~ '
< 1—.].'[1“:'_] l;:;::,c Livnans o repan
£ 400 starts ’ dannage
3 300
200 —#— Sedunent
100 —— Abenation
0 ' r —a—Stable
0 ™ o & &) n = *
,\e“b’ ,\'ﬁ' 5‘:\@ ,\,"S‘i‘\ :‘E‘\\ :‘E‘\\ ’ -'\55\ ﬁq\h =@=Area Mangrove
o 3 =) = Y v
32 o oS 5 A AR
Years

Fig. 3. Calculation model graph of sediment transport increase and area of mangrove
ecosystem

Activities of people who were on the coastal, especially from the Village
Margasari to Labuhan Ratu got to increase and intensive (Pariwono 1J, 1998) based on
the resident information that the levee on the edge began to be damaged in the 1980s
due to the process of abrasion. Based on the graphic images of the model of sediment
transport calculation, this occurence started in 1983 and in the same phase there was an
increase of abrasion back in 1988. In the first phase of 1983 to 1988 the carrying
capacity of the coastal from Margasari Village to Labuhan Ratu Village was able to
help the rate of damage. This was because the area of mangrove ecosystem and
balanced process was still greater than the abrasion process that occurred.

CONCLUSIONS

Human and natural activities on the coastal area of East Lampung Regency
occurred in Margasari Village to Labuhan Ratu Village that influenced the process of
soil landscape through sediment, abrasion, balance, and mangrove growth. The
sediment transport was influenced by natural factors: wind direction, effective fetch,
wind stress factor, significant wave height, wave period which limited by effective
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fetch, coastal slope, soil particle size, and refraction angle. Based on the results of the
research showed that the cause of the increase of abrasion process was not a natural
cycle that had a 30 year period. But due to the utilization of coastal areas for economic
and development interests that beyond the capability of carrying capacity of East
Lampung coastal by proven the occurrence of sediment transport that began to had
balance disturbance from the Village Margasari to Labuhan Ratu Village and the
continuous increase in the difference between the process of abrasion and balance
process starting from 1976 to 2010. Nevertheless nature helped by humans provided
the ability to balance the occurrence of abrasion process through the mangroves growth
in soils that had a process of sedimentation and balance.

REFERENCES

1. Alongi D.M. 2009. The energetic of mangrove forests. Springer Science Business
media B.V. 216 p.

2. Bao TQ.2011. Effect of mangrove forest structures on wave attenuation in coastal
Vietmam. Oceanologia 53(3): 807-818.

3. Dee DP, Uppala SM, Simmons AJl, Berrisford P, Poli P, Kobayashi S, Andrae U,
Balmaseda M A, Balsamo G, Bauer P, Bechtold P, Beljaars ACM, van de Berg L, Bidlot J,
Bormann N, Delsol C, Dragani R, Fuentes M, Geer AJ, Haimberger L, Healy SB, Hersbach H,
Hélm EV, Isaksen L, Kéllberg P, Kéhler M, Matricardi M, McNally AP, Monge-Sanz BM,
Morcrette I.-J, Park B-K, Peubey C, de Rosnay P, Tavolato C, Thépaut J.-N, and Vitart F.
(2011). The ERA-Interim reanalysis: configuration and performance of the data assimilation
system. Q.JR. Meteorol. Soc 137: 553-597.

4. Hogarth, P.J., 2007. The Biology of mangroves and seagrasses. Oxford University
Press, New York. 289 p.

5. Pariwono J1.1998. Kondisi oseanografi perairan Pesisir Lampung. Proyek Pesisir.
Publication, Technical Report (TE-99/12-I) Coastal Resources Center, University of Rhode
Island.

6. Saenger P. 2002. Mangrove ecology silviculture and conservation. Kluwer
Academic Publishers, Dordrecht.

7. Army US. 1984. Shore protection manual. Washington, DC: U.S. Army Engineer
Waterways Experiment Station. U.S. Government Printing Office.




THE DISTURBANCE OF SEDIMENT TRANSPORT BALANCE
IN MANGROVE FOREST EAST LAMPUNG, LAMPUNG

ORIGINALITY REPORT

1w

SIMILARITY INDEX

PRIMARY SOURCES

id.scribd.com

Internet

bg.copernicus.org

Internet

9 words — < 1%

8 words — < 1%



