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GEOMORPHOLOGICAL CHANGES AND DISASTERS AFTER THE ERUPTION IN THE EASTERN 
SLOPES OF MT.PINATUBO, IN CENTRAL LUZON, PHILIPPINES

****

Noriaki HIROSE, Kimio INOUE, Yoshikimi INOUE and Hideo OHATA

  On 15 June 1991, Mt.Pinatubo, located in central Luzon, Philippines, awoke with a climactic 
eruption after 500 years dormancy.  The eruption produced a remarkable volume of ashfall 
deposits and pyroclastic flow deposits over the surrounding areas.  The volume of pyroclastic flow 
deposits along the slopes of Mt.Pinatubo was estimated at 6.7 billion cubic meters with deposits as 
much as 200 meters in thickness. 
  Lahar generated by heavy rain falling on the pyroclastic flow deposits pose a grave danger in the 
low-lying areas.  They heavily filled up the river courses and eventually intruded into farm lands 
and inhabited areas.  The Government of the Philippines has constructed both urgent sediment 
control structures and warning system since 1991 and is executing the construction of permanent 
sediment control structures. 
  This paper describes overall information on structural and non-structural measures around 
Mt.Pinatubo and large-scale sediment transport in alluvial fan located in the eastern river basin of 
Mt.Pinatubo including the fluctuation of lake water level in the crater of Mt.Pinatubo.  
Observations were made over a period of ten years following the eruption. 

Key Words : Mt.Pinatubo, pyroclastic flow, secondary explosion, lahar, piracy 

22
1991

JICA
JICA

1991 6 20

6 15

Lahar
1994 700 10

247

1991 300km2

1990 67,259
1995 13,097

10

───────────────────────────

Administrator

Administrator



0 5 10 km.
Subic Bay

Olongapo

Santo Tomas River

Maloma River

South China Sea

Balin Baquero River

Bucao River

Pasig River

Abacan River

Bamban River

O
'D

on
ne

l R
iv

er
B

an
ga

t R
iv

er

Potrero
River

Porac
River

Pampanga Bay

P
am

pa
ng

a
R

iv
er

G
um

ain
River

Sacobia River

San Marcelino

Botolan

Bamban

Capas

Angeles

San Fernando
Porac

Scale :

N

S

W E

LEGEND:

CRATER

PYROCLASTIC
FLOW DEPOSIT

LAHAR DEPOSIT

DAMMED LAKE

ZAMBALES

TARLAC

PAMPANGA

BATAAN
PINATUBO DISASTER MAP

Mt. Pinatubo



60

1

JICA
1991 4 17

1993 1 2001

a

b

c Sand 
Pocket

1993
11 96 4

1995 OECF JBIC
1995

2001 JBIC
2002 JICA

JICA

  1999
26,000 13

90km
1745m

1991 900m
2km 850m

1527m
  PHIVOLCS USGS Newhall & Punongbayan,1996

5

Inararo (35000 ) 5

Crow Valley (5000 6000 )
2 3
Maraunot (2500 3000 ) 2

3
Buag (500 )

4
  1991 Buag

1500m

8km
4





2700

  Buag

1991
1745m

EPPFF East Pinatubo Pyroclastic Flow Field
1991

200m 14.0 m3

EPPFF 200m

10

1
50km

12km
Abacan gap Piracy

500 Buag

Abacan gap

1km
9km

Abacan gap 20 30m
Wind gap 30 50m

m

8 21
3

10 20m
  11

DPWH 11
15 3 30 2

8 3 10m



ピナツボ火山噴火後 10 年間の地形変化と土砂災害 

6 



4 4 1
Abacan gap 1km

1.0 1.5km

2 4 5m

Abacan gap

2000 10

2

3
2,000ha

  DPWH 1993
5m 6km

15km 20km

  3

10 4 5
Kadiang

329
329 1km 3

3.8km
3

5 10m
PHIVOLCS

JICA 1994 2 7

  11
DPWH

JICA
11 JICA

Sand Pocket 1994 3

  4
6

50 100m
6

50

Steaming Lahar
  1994 8

8

8
9 22



30km

10 21

1994 4

50 100m

3

  4
DPWH

  5

Delta-5

1995

10m

  1996

JBIC
Mega-Dike

47km
12m 3km

80km2



  1997 8
3 425mm

5m 8km
1/140 150m

600 m3

1995

2,800
m3 8

  1998 2 1999 3

EPPFF

  Pierson 1992

67 m3 10
25 m3

Pierson 1992
14 m3 7

7.4 m3 53
1997 6.6 m3 47

10

500

5m

  2000 Reming 10 28 31
Seniang 11 3 20

5.3km
420 m3

330 m3

1998
15,000

1991 94
750 m3

こうえいフォーラム第 11 号 / 2003.1 

9 



ピナツボ火山噴火後 10 年間の地形変化と土砂災害 

10 



11  / 2003.1 

11

  2000 12

2 8
m3

20

PHIVOLCS
845m

2000 11 950m 100
110m 2 m3

Maraunot Notch 1/5

1991 Maraunot Notch
Notch O'donnell Notch

18m
Maraunot Notch

  PHIVOLCS 1998 5 7 Maraunot
Notch Freeboard 45m 1999 4 27

27m 2000 3 10 18m 6 28 16m
8 5 14.3m 8 16 14.1m 9 16
11.6m 10 13 11.35m 11 23 10.35m 1

10m
1 2 Maraunot Notch

10km2

3,000mm 3,000 m3 9.5
2.9 m3 1/3

Maraunot Notch
Maraunot Notch



  Maraunot Notch 2000 11 10.35m
Freeboard

10m

3000 m3 1m3/ 1 60 60 24 365
3000

Maraunot Notch 960m

Maraunot 
Notch

2002 Gloria
PHIVOLCS Quick Response Team 2002 8 3

( ) 9 740mm

U 23m
6,500 m3

3 2 6 m3

10

2/3

  1999 10

19
100

JICA



ナツボ、マヨン火山周辺の市町村長、公共事業道路省(DPWH)

職員など 100 名が参加した。「火山との共生」をメインテーマに被

災地での復興対策について意見を交換し、技術的な面だけでな

く、火山噴火観測の体制、避難勧告の責任者、再定住地の造成、

市町村財源減収対策、災害保険など防災・地域復興に係わる広

い分野での発表、意見交換があり、非常に有意義であった。。  
  最後に、本報告をまとめるに当たっては、米国地質調査所

(USGS)やフィリピン火山地震研究所(PHIVOLCS)の調査担当

者から多くの参考文献を頂くとともに、貴重な観測資料を借用して

解析させて頂いた。このような貴重な調査の機会を与えて頂いた

フィリピン政府や日本政府、国際協力事業団の関係各位に御礼

申し上げる。 
  なお、本論文は、平成 12 年度科学研究費補助金（基礎研究

(C)(1)）研究成果報告書「活火山地域の）研のための告学「火

山告学の確立「(課題番号：12895012)」（研究代表者北村良介･

鹿児島大告学部教授）で公表したものを一部修正したものであ

る。 
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