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Study on Sediment Disaster and Resour ces Management in Mt. Merapi Area

Graduate School of En

Disaster Prevention Research Institute, Kyoto Unsitye
Disaster Prevention Research Institute, Kyoto Unsitg

1. INTRODUCTION

Among of the volcanoes in Indonesia, Mount Merapi
shown in Figure 1 is one of the most active volesdhe
volcano that stands 2,968 m is located in Javandsklong
7°32'26.99”S latitude and 1P26'41.34”E longitude. In the
last 50 years, Mt. Merapi erupted once 3 years, mafbr
eruptions occurred at intervals of 9 years. Mt. apér
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It indicates that the sabo facilities are effectteemitigate
the sediment disasters and have provided the HEtgtysof
disaster prevention for local people. Accordingthte survey
by JICA (2004), it shows that prior to the project
implementation almost half of the respondents weweried
about debris flows. After the project implementatiaone of
the respondents worried about debris flows and 65 #hem

eruptions have produced huge sediment deposit en ttsaid that they had no fear and lived there pedgeful

slopes. The deposited sediments cover 286 km the
surrounding of the volcano. In addition to causitige
disaster, the deposited sediment is used by loeaplp as
sediment resources through sand mining activity.tHis
paper, we discussed about

However, the other problems have occurred, such as
river incision or morphological change that causegative
affects to ecosystem and river structures in dawast area
such as pier collapse and no function of waterkega

related sediment disast®toreover, development provided by the Sabo woke ks

mitigation and sediment resources management in Mtransportation access, irrigation and the sensmafefty have

Merapi area.

2. CURRENT SITUATION OF SEDIMENT DISASTER
MANAGEMENT

(a) Sediment related disasters

Thus far, Mt. Merapi still produces huge sediment,
threatening inhabitant with sediment related deyastAt
least 1.1 million inhabitants live on its slopesdat0,000
people live in areas with high risk of pyroclastlows,
pyroclastic surges, and debris flows.

Pyroclastic flows have occurred during the lasip&on
toward all directions of the tributaries in surrdirg the Mt.
Merapi, and caused tremendous damages. On Novet@ber
1994, the pyroclastic flow occurred through Boydriger,
burning Turgo village and causing 66 casualties.988 and
2001, some pyroclastic flows took place and intzatig had
to evacuate. During the eruption in June, 2006, |tval
government evacuated 44,500 people who lived ardbed
risky zone. On June 14, 2006, pyroclastic flow oced
toward Gendol River and burned Kaliadem village oTmen
lost their lives Figure 2 shows the condition nearby
Kaliadem village after a pyroclastic flow.

In addition to the hazard of the phyroclastic figwhe
local residents are also threatened by debris fldwsMt.
Merapi area, debris flow starts on the upper slbgsveen
the elevations of 1,000 and 2,000 m. Debris floveseh
frequently happened just after eruptions becauselastic
flows pile up a huge quantity of loose sediments ashes in
the river basin of the volcano. The debris flowsénaaused
serious damages in property and assets.

(b) Counter measur es of sediment related disasters
To mitigate the sediment disaster due to deposite

sediment of Mt Merapi, the combination between two

managements are used, that is structural and nocistal
measures. By 2001, 50 check dams, 101 consoliddtors,
and 12 km dykes were built to countermeasure tHarsmt
related disasters. The debris flows were recordedires
since 1981, but the disasters were only count@hest

encouraged people to move to the mountainous arese
the land and other resources as well as the deposénd.
The situation raises new problems of related sedime
disasters in the area, such as increasing populatidisaster
prone area and excess of sediment utilization.
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Fig. 1 Location of Mt. Merapi
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Fig. 2 Kaliadem village after the pyroclastic flow
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3. SEDIMENT RESOURCES MANAGEMENT

(a) Current situation of sand mining

Recently, the total amount of the sand mining potidn
has been increasing rapidly due to some reasores.fifidt
reason is the deposited sediment has good quabity f
construction material. The specific gravity of ttieposited
sediment is between 2.65 and 2.70, and the coofesilt is
0.06% to 1.40%. The other reason why the sand ginin
volume increases is the poverty due to the impécthe
economic crisis, which began in mid-1997. The ptvén
Indonesia has increased very significantly from6%6.in
1996 to 27.2% in 1999. In Yogyakarta Special Prowjrthe
poverty increased from 16.2% in 1996 to 26.9% Q99 he
people need the additional income to survive unités
condition, and look for a new income source, sughsand
mining activity. The sand mining is a good casthome for
the rural people in Mt. Merapi area as the agricelendures
the low productivity, because the irrigation infrasture did
not function and there are some unfavorable ecomomi
conditions. Figure 3 shows the estimated sand mining
production volume in the districts surrounding Niterapi,
which was estimated based on the sand mining thected
by the local government&igure 4 shows the sand mining
activitiy in slopes of Mt. Merapi

(b) Sediment resour ces management in Mt. M erapi area

The volume of sand mining has increased signiflgant
since 1999; when the regional government has béemg
broaden autonomy including its financial by the lswmber
22/1999 and Number 25/1999. Based on these lawes, t
proportion of tax income allocation between Cenimald
Regional Governments is 20% and 80% for Central an
Regional Governments, respectively. The sand minig
income has tremendously increased since 1999 nStarice,
the sand mining tax of Magelang district in 1998sv64
million rupiah, but in 1999 the sand mining tax we@&8
million rupiah or about 3.29 times of 1998. Henttes both

laws have motivated local government to increase ta

incomes as well as sand mining tax income. Basethen
description above, when viewed from the interedtshe
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Fig. 3 Sand mining volume in the districts around Mt.
Merapi

Fig. 4 A sand mining activity in Mt. Merapi

r};md sediment resources management, and betweenesedi

anagement in the upstream and downstream aredte Wh
ediment management for the purpose of certaineisttavill
affect the other interests, management of sedimientbe
area will affect the downstream area. Based ornisthees in
upstream and downstream areas, the policy of sedime
management is proposed as follows:
Due to Mt. Merapi eruptions, it is necessary toviie
available volume of sabo works to against the esizes
sediment discharges.

resources, people tend to mine the sand as mugbsagble, b. Sandl mining 'Z stil need(re]d tob suppﬁrt regional f
although sometimes ignore the interests of therenmient. cve opment and to empty t € sabo Works as p"?‘” o
Consequently, sand mining causes the negative isiac disaster management qf sediment. However, it is
the environment such as unstableness of river tshes, proposeq_to b? control strictly.

c. To stabilize riverbed and make countermeasures for

riverbank stability and so on. To overcome the fobof
negative effects of sand mining on the environment,
government and non-government organizations have
discussed the above issues. Moreover, there aree som
regulations to be used, i.e. Public Work Decree No.
458/KPTS/1986. The decree is intended for rivetguion
against sand/gravel mining exploitation. Howeves,impact
in controlling sand mining is very limited due teetlack of
integrated management.

4. CONCLUSIONS

As described in above, it is clear that peoplefstieam
area are still threatened by sediment disastessdé® they
also use it as a resource. So far, the managerheatioment
still tends to separate between sediment disasieagement
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riverbed degradation in downstream area, consadidat
works would be proposed to be installed, as well as
some sediment should be flowed into the area.
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