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Abstract

A survey study of the Nicaragua Earthquake and Tsunami on September 2, 1992 was
carried out on the Pacific coast of Nicaragua. Interviews of the residents and measure-
ments of tsunami trace height revealed only a small seismic intensity in a sharp contrast
with a large tsunami. Tsunami height of 2-10 meters above mean sea level was obtained
along the whole Nicaraguan coast, although the seismic intensity was only 2 or 3 in the
modified Mercalli scale. The small seismic intensity suggests that the present event was a
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tsunami earthquake characterized by small excitation of short period seismic wave in
comparison with large excitation of the tsunami.

The maximum tsunami height of 9.9 meters was obseved at El Transito, 50 kilometers
west of Managua, nearly at the center of the coastline. The aftershock area extends in an
elliptically shaped sea region with the long axis parallel to the Middle America Trench.
The size of the aftershock area is 200 km (long axis) X 100 km (short axis). The aftershock
area is generally juxtaposed with the part of the coast seriously damaged by the tsunami.

On the tide gauge record at Corinto, a small downward wave was recorded as the
initial motion followed by a big peak, which shows that a subsided area with a small
displacement existed near the coastline with an uplifted area and big upheaval beyond it.
Seismic data show that the earthquake was of a thrust type; the upper crust of the
Caribbean Plate went over the lower crust of the Cocos Plate. The initial motion of the
tsunami record coincides with the mechanism deduced from the seismic data.

Witness data show that the first wave reached the Nicaraguan coast 44 to 70 minutes
after the main shock and. that waves attacked the coast three times at several places. The
total number of persons killed was announced as 137 by the Foundation of Augusto Cesar
Sandino (FACS), but it is necessary somewhat to regulate, because we found out several
victims at a few places not listed in the table of FACS, and moreover a journalist of the
Barricada, Nicaragua mentioned the number of killed persons as 117 or 118 about two
month after the event. Little children occupied the majority of the victims. In our
interview at the refugees’ tents at El Transito some survivors replied that the sea wave
came into houses without much violence and that except for small children and handica-
pped persons, almost all residents could afford to escape to safe places.
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Fig. 1. Map of the Pacific side of the Nicaraguan sea region and the locations of the
epicenters of the main shock (star) and aftershocks (solid circles) up to 7 days
after the main shock. Data provided by NEIC.
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Fig. 2. Tide gauge record at Corinto. The location of the station is shown in Figs. 8
and 13. Notice that a small downward wave appears as an initial wave before a
big peak. Arrival time of the initial motion was 19h08m in Nicaraguan standard
time, that is, 52 minutes after the main shock.
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Fig. 3. Tide gauge record at Puerto Sandino. The location of the station is shown in
Figs. 8 and 17. After the initial small downward wave, scale out took place on the
record due to the first peak. Arrival time was 19h21m in Nicaraguan standard
time, 64 minutes after the main shock.
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Fig. 4. Tide gauge record at Kesennuma (38°54'N, 141°35'E), Miyagi Prefecture,
Japan. Small disturbance with double amplitude 13 cm was recorded from 2h05m
in Japan standard time, about 16 hours 50 minutes after the main shock. The
disturbance was observed up to 10 hours (or more) after the initial motion. The
record was provided by the courtesy of Mr. Ken’ichi Sato, an officer of Kesen-
numa City Hall.
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Table 1. Measured tsunami inundation heights and tsunami heights above mean sea level.
Measured Tgs;:nami 1 Tide
Fig. . Surveying tsunami height above Reliability .
No,  Locations dataftime height MSL rank station
reduced
(m) (m)
10  Mechapa Sep. 22 14:00 4.47 4.1 A Corinto
14:00 4.27 39 A
12 Jiquilillo Sep. 22 16:30 348 2.5 A
16:30 3.05 2.1 A
13 Corinto Sep. 21 14:30 4.23 35 A
13:50 4.50 39 B
‘ 12:30 2.98 2.7 A
15 Poneloya Sep. 21 16:50 5.68 4.8 A
17  Salinas Grandes Sep. 23 11:10 3.97 4.5 A P. Sandino
11:10 2.75 33 A
11:10 443 4.9 C
11:10 3.51 40 B
—  Almendro Sep. 23 12:30 3.75 4.3 B
12:30 3.20 3.7 B
12:30 2.80 33 B
17  Puerto Sandino Sep. 21 12:59 3.80 3.5 A
13:45 4.20 3.7 A
17 = Miramar Sep. 23 14:25 5.29 5.3 A
14:27 5.19 5.2 A
14:30 5.93 5.9 C
21  El Velero Sep. 23 15:38 5.4 5.0 B
16:00 6.00 5.4 A
21 Playa Hermosa  Sep. 28 16:30 2.57 3.6 A
21  El Transito Sep. 21 15:15 7.08 6.4 A
15:20 8.28 7.5 A
15:30 10.68 9.9 A
Sep. 28 14:30 5.64 6.4 B
23 Julio Nov. 24 13:35 7.23 7.6 A
23  Montelimar Nov. 24 12:25 4.85 4.5 A
23  Masachapa Sep. 20 14:15 7.0 6.2 C
14:15 6.6’ 5.8 B
14:15 5.70 49 B
13:12 4.00 33 A
12:55 4.90 44 B
12:16 3.90 3.5 A
13:12 4.70 4.1 A
13:12 4.00 3.4 A
23 Pochomil Sep. 20 15:30 5.83 5.0 B
15:50 5.46 4.6 A
15:30 5.40 4.5 A
26 La Boquita Sep. 21 13:10 3.30 27 A S.J.d. Sur
13:10 6.40 5.8 A
14:00 3.26 2.5 B
26 Casares Sep. 21 14:30 7.69 6.8 A
Sep. 22 13:45 5.05 4.7 A
13:45 5.85 5.5 B
14:15 5.10 4.5 A
14:15 5.65 5.1 A
28 Huechuete Sep. 21 15:30 6.42 5.4 A
31 Las Salinas Sep. 26 16:15 6.37 6.7 A
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Table 1. (continued)

Measured ~  Tsunami Tid.
Fig. Locations Surveying tsunami height above Reliability stalti(fn
No. data/time height MSL rank
reduced
(m) (m)
31 Popoyo Sep. 23 16:30 5.00 4.1 A S.J.d. Sur
16:30 6.55 5.6 A
15:15 5.00 4.4 A
14:15 3.33 3.1 A
14:15 4.63 44 A
14:15 4.68 4.5 A
14:15 5.28 5.1 A
32 Marsella Sep. 22 14:12 8.60 8.1 B
13:48 5.45 5.0 B
32 San Juan del Sur Sep. 22 11:10 3.40 4.0 A
i1:10 4.18 4.8 A
12:15 3.42 3.6 A
12:15 2.72 29 A
12:15 1.80 2.0 A
35 Playa El Coco Sep. 22 15:31 3.55 2.7 A
35 El Ostional Sep. 22 16:08 1.83 0.9 A
—  Puerto Soley Sep. 24 15:30 1.23 0.6 A
15:30 143 0.8 A
—  Cuanjiniquil Sep. 24 16:30 2.55 1.6 A
—  Puerto Mora Sep. 24 16:45 1.2 0.2 A
16:45 1.6 0.6 A

Reliability rank, A: Values by clear traces and clear indication by witness; B: Values by traces or
indication by witness; C: Unaccurate or unreliable tsunami height.

IZ78 5> TW3 (Fig. 24). %7z, San Juan del Sur TREBROWIEDTCHBRADET BT
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el hs, IR E — B L - EDPHEERES L1 20BRTH - E VR B,
BRICE 5 =55 77 TOREDOREIIERICTH F % Foundation of Augusto Cesar San-
dino (7Y 7R b e V—HF— 4 v5 41— &L, LI FACS LHRT) OFRT 1374
(Table2) TH 5. 1T 5 HEFHAD 2 /1 H% D Barricada (/N 4 — %) #EdE o Ok
KEB TR IBZORFEND L., bNONSTAETELBEREE LADES L,
HEORITENBETHY, MVELIEbD -1 EEEZ D&, AFH100 25T FE
EDNTHILRIBIZHETH 3.
bOUbWPFHETELBELEORERE, £ I TOREOBRKEEHE L 2D Fig.
6 (L) TH2. 1RETERICK > TRBZAEHDSTFREI LTV BEAICIE, AKX
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Fig. 5. Distribution of tsunami inundation height above mean sea level. We measur-

ed inundation heights at several points in residential area in some towns. In such
cases tsunami height is shown with circles and connecting bars. The maximum
height was 9.9 meters at El Transito.
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Table 2. Statistics of human and building damages, according to the Foundation of
August Cesar Sandino (FACS).

Entirely destroyed »

Locations ) Killed Injured
houses
Corinto, Chichigalpa and 3
El Realejo
Poneloya and Las Penitas 11 80 480
Salinas Grandes 4 53 80
Puerto Sandino 5
Miramar 21
El Velero 5
El Transito 16 151 200
Tecolote ) 1 2
Miraflor 35
San Rafael del Sur 19
(Pochomil and Masachapa)
La Boquita 5 31
Casares 5
Huehuete 2
Manzanillo 2
Gigante 4
Astillero 16
Las Salinas 26
Papayo* 15
Bocade Brito 2
San Juan del Sur 4
Jal 2
Total 137 346 797

* Papayo: Probably misprint of Popoyo.

7310 A%# L 72D 3 San Juan del Sur, Popoyo, Masachapa, El Transito @ 4 #FFTH 5.
COMERS L, BigE 4m 2RI, [UCKHERSEMNT 20058D o505, [H R
& Fig. 6 (7)) iRT LI, 1983 FEHAEMEBEORE TR DOND, WEOMICI
HiEIEES, BEITEILIASETOAL EVIEVRSE 0D, &HIC4m b
SEIEML TV, fod AR IES 2m BEOEHE A IS - & %, K
FERINIELIEZ S L) BEHPHKEETRIEERZI 2 Ea8B0nEbrhiE, A
BEZIEBPLR NS vRERE-THEATLES., LT, BTHERXEEKRENR
KREWICAEDNBIEMEBETCLED., THLTEIRFEREEAEITERELLAL
EPELLE->TVSEEE, FNERIBLORBEELSENEES, 5L, 2%
FELTOWRALBOGUS, 2L OEEBETEDOTHAH. 4m OBKEE VD O, ¥
F—ED (bo3NiRKE] &, T2OEHOALBBFRIL VAL EOKE DED
BRICH> TS LIRIREN 5,
SEIOEKEOWETHETRE L5 —oDT Lid, HERKEOTIED 3 Fitog &
Tdh 5. Fig. 7 FEEBEMR L 1obT, THOEERDS O - T 2 HUSE W 2L
D EFTHHRIRLELDTH S, ThoDHIRTIREHERD 0% &R D % FHth
EHD TS, SEIOEE THRADOH KM & 73 5 72 El Transito DEFE -5 13, BAKRIC
HlrotBEAEDE N2, KLUk, EEOERORO LOYEMTT v M
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1992 Nicaragua Tsunami
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Fig. 6. Relationship between numbers of persons killed by the tsunami and inundation
heights at coastal villages for the Nicaragua Tsunami of 1992 (upper figure) and
for the Japan Sea Tsunami of 1983 in Japan (lower figure). The highest value was
selected when tsunami heights were measured at several points in the same village.
Persons were killed in villages with tsunami height of more than 4 meters by the
Nicaragua Tsunami of 1992.
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DEPITEPICERLTE, TN EEMUE] ERBSN. 20120,
BRI ARATHNIE, TRV TERT I EBTETE o] &z, CokHis
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killed persons

Popoyo

Huehuete

El Transito

SalinasGrandes
Child
= Adult
Mechapa |
0 10 20

Fig. 7. Numbers of children and adults killed in several coastal towns. In the present
event, children were the majority of the victims.
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Fig. 8. Index map of surveyed points and detailed figures. Squares with crosses show
locations of tide gage stations.
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Mechapa (GPS F1i#llic & A A& 13 12°50.06'N, 87°34.99'W, Figs. 10, 11)
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Fig. 9. Schematic illustration of coastal cliff sliding at Punta Nata, the northern most
point of the Nicaraguan coast.

€l Puenly

Fig. 10. Maﬁ of Mechapa. Grid interval is 1km. The scale of the original map is
50,000 to 1. )
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Fig. 11. Tllustrated map of tsunami inundation in Mechapa. Exact location is shown
by the black circle in Fig. 10. Run-up distance was measured at 13h40m, 22
September.
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Fig. 12. Map of Jiquilillo. Scale is the same as Fig. 10.
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Photo. 1. Trace of tsunami on a wall at Jiquilillo.
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Jiquilillo (£ %1 2 2, GPS 12°44.75'N, 87°27.37'W, Fig. 12)
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Corinto-1 (GPS 12°28.60'N, 87°10.45'W, Fig. 13)
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Corinto-2 (GPS 12°28.91'N, 87°10.72'W, Fig. 13)
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Corinto-3 (GPS 12°30.03'N, 87°11.18'W, Fig. 13)
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Fig. 13. Map of Corinto. Scale is the same as Fig. 10.

sand bank

Fig. 14. Sea water overflowed the bank and destroyed it at Corinto. Inundation
height is estimated as 3.9m by measuring the previous height of the top of the
bank. Exact location is shown by the black circle with 3.9m in Fig. 13.

Poneloya (GPS 12°22.35'N, 87°02.27'W, Figs. 15, 16)
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Salinas Grandes (GPS 12°16.17'N, 86°52.64'W, Figs. 17, 18)
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Fig. 15. Map of Poneloya. Scale is the same as Fig, 10.
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LTt Elkoassli #

Shtcik 3R K—F (A% L 3) al
RESNTHAAY, 685 5RI134~ - -
TEELL. 4 NEAK (DBRALA, beach __ smallbank
FE3 A). Ko bl ¢k 20T —

W ot] S0, Fig. 16. Sea water invaded from the open beach

; phaccsiiasd o T N into the residential area and reached the road
D i?ﬁ-tf’%}}\@?”lf’[“]‘ﬁ‘fﬁ sah in Poneloya. Location of the illustration area
(Fig. 18 thd A 5) 4.6m #1574, %1z, is shown by a black circle in Fig. 13

B RIS =y (B) T33m, BiRO

BN (CHi) T49Im, ADRicFEL 7o, 2 (D) T44m, 2197z,

Almendro (GPS 12°15.82'N, 86°52.13'W, Fig. 17)

A 4.8m

PRI fo i S 33 m, BIOADIET 43 m A543,

Puerto Sandino (Figs. 17, 19)

PETEE RN Jorge Sotomayor [, (38 F) Ic kiU, [# 74 2 TCFLEARTWLWES S
yHyERh, BiE EMENTEGEE L (1985 20 436, (B fliE 13 Fig. 19 ho
AR, TOEMHFEE2HFEETHRITREDS, L2bEEST—L0ISENLED
T, ANTHOBICHEPA-TELOTY - LTkIF, BIEOKRITEE /- &
S5, ELiEbPuhUnEhs, 2EHBKED 7/ WERDED AT
Efo, A7 TRV, RGOS GRS B8, RO BW . YD TORERT
Hofo, HEISEBO L 0.6m THA. RBEVIRD UNAZDIZ 20105 TH 5. |

CORES TV [ L o.6m | [ FEEMkif b 3. 7m sk d 5. <4+ THioO
#gre (Fig. 191D Bgi) T, 87 v &2 F & Lcfin st L Tut, ook o



Fal 5 5 BH O fih

Photo. 2. Trace of submergence on wall of a house beside the road at Poneloya. Sea
water rose up to the level of the pen (B in Fig. 16).

Fig. 17. Map of Puerto Sandino and its vicinity. Scale is the same as Fig. 10.
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Fig. 18. The tsunami wave left a line of deposit of scum (B), which shows the limit
of the inundation area. Inundation heights were also estimated from residents’
accounts (A), by a destroyed roof (C), and by a transported concrete block on a
tree (D) at Salinas Grandes, the location of which is shown in Fig. 17.

beach

Fig. 19. [Illustration of Puerto Sandino. We  Fig. 20. Illustrated map of Miramar, whose ex-

estimated the tsunami inundation height act location is shown in Fig. 17. We esti-
from the account of the port management mated tsunami heights from a submerged
officer at point A, and by dead cactus house (A), a line of deposit of scum (B), and
(B). a destroyed cabin (C).

SlEkbhizbObd 0, ool L 2EHTH 5. COES L EEHER L 3.5m
TH 5D,

Miramar (GPS 12°10.17'N, 86°45.74’W, Figs. 17, 20)
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MR, 40 FERHEATOWTHID TORRTH 5. WFEEBIEHEL L, 36dFEn (S
FoldEEE) |,

R DRI S (Fig. 20 @ A ) » 5 5.3 m, BETHBEFERFICBIRICHER L2 24
(Bri) Ao 52m, EN/EE (CL) 56 5.9m DS EFhEhigie,
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El Velero (GPS 12°08.38'N, 86°44.82'W, Fig. 21)

EEORNEEHETOEEACHL, [47 4 2120w, 19851557 1 [AHIEEA K L 72,
i ACE D2 WSRO L - E VA BRF, - TETHEERE . 200
oA 7 4 AEHTHEHES L, BHAKD - T 20 ¥ 20 DU AR T, Bk AR
A-TLBOERST . KEQEICHSN. FTERS EBEIBRHEFTRTOL.
3N ED LSV ERE L, AEOdIcd B Y e 7 —— LO/NS B s N
(Photo. 3) |.

COBBEIBHOESEE 54m TH5E, ¥+ 7 —Ib—sOH, ETHEINI L
Somofiob b AtV EN&E NS, COREMOEXIE 5.0m THB,

Playa Hermosa (GPS 12°06.31'N, 86°44.135'W, Fig. 21)

i 5 3.6m 21595,

i

ermosa

: [
El Transito

~
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% ~

Fig. 21. Map of El Transito and its vicinity. Scale is the same as Fig. 10.
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Fig. 22, Locations of points where heights were estimated from witness accounts (A-
D) at El Transito. We also estimated tsunami heights from scratched bark of
trees, a line of deposit and color change of weeds. Location of the town is shown
in Fig. 21. About 220 houses had been in the residential area; nearly 80 per cent
of them were swept away or entirely destroyed. Only one house and one stone
storehouse remained in the residential area. Two handicapped old persons and 16
(or 18) children were killed here; no non-handicapped adults were killed here.

El Transito (x )L+ b5 >, GPS 12°02.99'N, 86°42.27'W, Fig. 21, 22)
Puerto Sandino @ 19km pE8E, i Lo BHE T, IVER AR o R
T, SIROE DO K S & 15 - 1
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C %K, WRoOMRICH LAEETH LY, BELEPMED Eicdh, ToNn
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TAATF D TH B LIEES DD, CORETHEBO TR S HEL 7 (Fig.
22). fEEREEADRIBTD 99IM TH - T, IO, GRD=% 7 77 HIRHKD

Photo. 5. About 200 houses were entirely destroyed or swept in the residential area of
El Transito.




1992 i = 5 & 7 i & # Otk o F# 51

a3 - Lo

Photo. 6. Broken down block fence at El Transito.

TS AL IR SR & 78 - 7o,

BEHEE 1, El Transito @ & & OEFZOFHEOHEK 40m BEORO FicF v FFAE
0, F¥ M MEEEALTWE, EHEC T4 HoA%kc cd2iih, kErbict v ¥
Ea—4ilAr. LINE, ZO8HETHS.

A F D 1 A Ernestina Garcia Gomez (20 ¥ {rictt) 1<, THIEIZE s -
fo. HEANA L E, @EEBVTOW, HIEE 1983048 (=437 To-H17
ALTHAHD, Y=w—54 LTIF20053045) c#ic. oL T L EOEHL OHE
EL. @SR IOmMTH-12, Do OKAD Ed-t, B LI TREL -, T
Az TR hkic o E o7, L L, BERICIOh-TIEE 7. Ihisd
TETAL. 1EFERL K 3220 — ORGSR EDRLE ~12KTH - 712, 18I
DEHINEEBOE, FARNOED 2BICWT, 2Bt -k Fianil

D 50 Ao A, M2 EHEEE C 72, 20 H R O%, R0 XS5
W, 2D 20 BRICEohh oA R, 3 EA SIS, RS EE
HEDDW A, BN EZEN L. AT 5w va®Ridts, ZOHBKICERML- 1.
BETRMNBH ST, PEROTRIF A, A AR THAES Sbht, Kk
WKIRC >t b DT A Lic, 20 HEEB Lo, 54 FHEh -7t BRA, THEOJER
254 FTHOF HE, P15 A, A2 A, 220055 108K - 728, Zhb
MBoaricENt., MOBMFTHSE VD BICHEKICSL, BHUNDLTTAR., 512
Tk == A TEHIL 2729, ZOfERTIAKICL > TLAFEITEL W, BIFE
A TK(THAHEA TL A0, HABKEL TH-TWa ]

Porfirio Ernesto Catin Burgos [ (%814, 30 Ffr) 1<, THIOKTF L EARTHT
1982543, 404rD 2 MIGEAK L/, 202 0 FlB b - T, HXxiEwniz. HE
Mo 100m @& AT (Fig. 22 @ A f) THIHA DX 0 IERBHEARZ 2. 20 s
2[RI AR O, KSiRA I L TE L, AR EBEL O TR
T BEH 7, diFomkicaons, kIHELaMiani., 200m HENTB




52 B & R OB

R (Fig. 22) KB - 1. RIS N, RAETHBADITETHREN, THAD
THE L AR - BRBRICERT 35L 0D ULEL D OH[ED SR ik -
fok EME TAMKS, ADITETEALLEZREBE (150em) X0 Eh -7, RO ik
o f:J.

Gioconda Sanchez X (20 ¥4tk <. M3 [EEN 42K U THI%IE 1985 57T
5. 2005 &S EICEEND -z, BMOBTEBVE. BHOHIEL R - 72, x—
(Fig. 2 1C) KW TF LV EEZATWADT, HEIRVL S FEALEICE D, 22 4H
fo. ZLDADKDL B EMALR, RORNICK & &Kok, HE 1.2m F Thico
Bo>T, 7AY—IZ5->H00, IA%EL, ImALIEFTHSHVTE (h D) oo
W7z SAFHRDSNT, Ry FREBTOEY, ImDEIDO~y FO2 ARFhhEn T
WG TIBALE 72K, 03~04m DEVWNy FOFHRB T I icBBbhTOTiH
R o fo, BERAR SO0 E &

Josefa Solis Ik (30~40 FRI ) 1cf<. THIBREIS b -7 7L EAHETH
T, 0B DY, FEEOV. BoRICWETFREONTRE 7. 208024}
WEEND - 1. TOREESR., FHE L bICKSNT, THADTHE S Sbh
fo. BRI 0.8m, 5 2 ORI A RA . BIRRIERICHE T, BT, EhHic
EpiSlp ot 20RO ERIEENL, K= )z v b (SHOZETT, B+ 5
YIEREMNTOLTHEHD.) TTETVS. K400m DEXITh - THKLL.

E9EAS 208 (H~8) £ THFLETIRA D F I <=0 “Rubi” St h T\,
RTOBADBZVS LS, K% CORMOUINE EBIR T TRIEL TV 2 AN
V.

BHEDOADICIBEALERESERENS 2. COEH, S EBEEEIEITV, ©
TWRRESem BERK LIz, 772 L S DKL, EEEMRE Ltk oigiFhic oy
KOKEITH B, 2,3 ADAICHK. HBOENE, FBRESBAITEHNT LT MM E
BEI3RE BEEEHED 30 03 LRI, RITHED X 51054 Ui, BEAE B
BEHOG|I K DERIABVS, BERIZITE S 200m i3 EEA L. El Transito Tl 13
ADFHE 2 ADEASTEA T,

ERIEEOPIC W IDEDTRIC I NG, [H 1 TES TEY - THE, B2 HTF
BAF ¢ 2 F vicEhie, FUERRTOED, C5 5 &N, BESKRSZ, BRI
DoV ENnS, F[ZITRSOBEMNBEL, HHE 254, ABLEIZ, (AL 160
N THBEVD Y, FHESHBFTIZ TS A5, AD 160 Al El Transito £
EOFERAEEKT 5 & TniE, WEKEL TH 3.

UEAIH 20 B 5 24 Hi W THLIES TH 545, FIEE GF) 11 A FAICHY
=R 5 77 %N, 23 BICEUEl Transito ICA -7, 20L& E2RE: » > 7Hicdk 3
TREBFTDY 7 F — 7 D Rolando Palacios Garcia iz & % &, FE#i3 20 & T 2
ZIERA, 2 BRIERARRH. BEEZH 100HEbh ., KBSREEHTHY, 28EH
fERTH-7. 4, 7V MNEFOFVE IACEEEHREDTH 3. BYSEH,OH
BADEEL TV ARAROES, S, TORORBTORKES 6.4m (Fig. 22) %8
7.

VUELDIEEERIET 2L, DEDEIBEENS -1 LIKBETHA .

() ABRBENTTF LERAR T AOEHKEESR LTS, MM3EETH S S,




192F =435 7 THIEE F OEKEOHE 53

2) 9K 165 GRIIY<v—%12) OABEDH &, 1940535, 195750 2
[, BRORTENSH - 1.

(3) BKI5IETHE - TV 3B,

(4) 208 02 BRI IEE o 72, BEOBAIL LS Y a— b5 - 72,

(5) EEOTEHIRBAERNC, BRE, 5 0VERTHEO L > BELEC A 7.

(6) BANCEEOGKIEE, BRIKEIKSHETRUT, B 2L TRREH-

fo. BHEEHEVRPEED oKL
(7) FIHBRTEHBMANTHE 0.8m »5 1m B, coLx, BEELEAARS
LIEEHRCBE T8 TEL. COEIBEEREMECIRES S, £L0
KTRKITEEE - 12,

(8) FH2WHKEL, BLOFIIINICL - THEE, FEL HEEAESIZ K
ANDOEHII | R,

(9) FEEEZ 2048, 2 ABEA BRYITH @R T, AATEAEZARWIZW,

B OROIOH L O OREHLIZ 2002 5E78A5. TO57EERiO
1915 57 531 3 [BIH OREBEYL S - fo. DT [ IIHED 5 U] v
EEVH BH, IhiIZOISEHEORLOREEVTREL, D3I >HORESK
CTOaalfedid 3.

il BEKE S Im AN TH - 7258 1IRHS, Dsd &b ASHELHTIRLT
LLRAEL, TROBTRTVD EHKBW - D EB->TEE] EbIFESEN TV,
FBILEBZOX D ICHEHECHTH > 1272®, IROMWFILE 2 HHKBHIIC, Fits
BEISELRE, b2BEEOHENITEAL AN, 0k, E2HLUTTI9m 0
S CHENHMIEONIDI bbb o, A 20 ZIEE L, AGOEHI I}
BICDBL B bDEEZOND. EEE | BOTHHIBAB 2002 3 TH 5 &4
&, FNRHBRED 46 DB TH -7 LI 3, BEERTOREDIEVWADIEE
ELTEETH .

Julio (7 Y &, Fig. 23)

WBEOWETAREZ > TLEBEOANICH., MEKRICOENT 100m Ktz B
Mot BEESRLDOII0WI1SDTH S, WEsTE2b-TWi Blkipha 2
BAREL, BNz, 5lEBRDLLIEL -2,

ARD EIZ5| 550 > TO B OISR IC L > TEEN L bDTH B LW HHFE
PoINERS,. ZOHRIOSS M EKE 5.13m ©, FEiEHELE 7.6m 127 5.

Montelimar (Fig. 23)
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Fig. 23. Map of Masachapa and its vicinity. Scale is the same as Fig. 10.
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Photo. 7. Destroyed wall of a house facing the sea at Masachapa (G in Fig. 24).

Fig. 25. [Ilustrated map of the coastal residential area of Pochomil (Fig. 23). Sea
water reached the roadside, and traces of water level were left on scratched bark
of a tree (A), fence, and on walls of buildings (B, D, and H).

¥ (H) 0, PESICHRRERKOERS (W T (3.3m).

Pochomil (Figs. 23, 25)
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La Boquita (7 » F4— %, GPS 11°40.67'N, 86°23.00'W, Figs. 26, 27)
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Fig. 26. Map of La Boquita. Scale is the same as Fig. 10.
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Fig. 27. Detailed map of La Boquita. Sea water invaded a restaurant (A) and
reached the second floor of the house next door (B). Sea water eroded the
basements of stone steps (C and D), and destroyed the wall of storehouse (G). A
destroyed boat was carried to the inundation limit (H).
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Fig. 28. Map of Casares and its vicinity. Scale is the same as Fig. 10.
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Fig. 29. Illustrated map of Casares, whose loca-

tion is shown in Fig. 28. The destroyed house
(B), transported tree (C), tree with brown
colored leaves (D), building with destroyed
first floor wall (E), house with concrete base-
ment swept away (F), and broke down fence
(I) were surveyed. K and G are traces of
swept away houses. We measured (sunami
height at point J, where the sea water limit was
pointed out by a winess.
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Huehuete (7 =% =5, GPS 11°37.13'N, 86°19.59'W, Figs. 28, 30)
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m WS EEE, Z0OBICH S C OARRIUES £ TESERL T, Fulidl b

Fig. 30. Illustrated map of Huchuete, whose location is shown in Fig. 28. The
hatched line shows the submerged area. Sea water passed over the whole village on
the sand bank and rushed into the lake behind it. We measured tsunami height by
trace on wooden house at point A. A tree discolored leaves (C), and wall which
fell down at D, were surveyed. Almost all houses in the village were seriously
damaged or entirely swept away.
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Las Salinas (GPS 11°27.44'N, 86°06.46'W, Fig. 31)
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Fig. 31. Map of Las Salinas and its vicinity. Scale is the same as Fig. 10.
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Fig. 32. Map of San Juan del Sur and its vicinity. Scale is the same as Fig. 10.
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Fig. 33. Illustrated map of Marsella Bay, whose location is shown in Fig. 32. Dead
cactus (A), house with slate roof lost (B), swept away house (C), two floor house
with first floor side walls lost (D), and sand cone (E) were surveyed.
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D. OF3, 2REET DREBETHS Photo. 8. Sea water swept away plants on the slope
i, 1 B M O oo s bR, at Marsella Bay (A in Fig. 33).

[k F | kfglz 72 - T W7z (Photo. 9).
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Photo. 9. Seriously damaged house on the coast of Marsella Bay (D in F:g 33). Sea
water passed through the first floor of the house.
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San Juan del Sur (Figs. 32, 34)
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Fig. 34. Ilustrated map of the port city of San Juan del Sur. We measured tsunami
height at the submerged storehouse in the port area (A), roadside concrete step
(F), signboard at J, drugstore “Martua Lila Alonso” at K (sea water climbed up
to 68 m above the floor of the inside of the shop), and the limit point of
submergence L. A cliff eroded at D, and a boat was carried up to point E in the
port area. Concrete face of a pier was slightly eroded at B. A stone bench was
destroyed at G. Several houses were entirely swept away at H. A wooden
building of a bar (I) suffered damage to its first floor walls. A store shutter, and
electric and lamp posts were broken at points M, N, and O, respectively.

ot 5

Photo. 10. Storehouse in the port area of San Juan del Sur. Sea water inundated it
and rose up to the pointer level (4.0m, A in Fig. 34).
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66

faf B O WY fth

BB TRV ADGETIEE 1 I3BRIC[D » THES, T OGS Hs kI
RAKEGEREC LADT, HoBhx 2 KERTRT EKOKAMBEDO L H I 5,

Nk, BERROEICL DL, COBRTORBBINIGE %X % INETER DASD 5T
R TEERFICE LT 508, fEENSERR YL, ol &Th-1:.

HOFfEERZ LS E, bhvbhid, H~EBEIL. T OEIHEEIG VI s 8
HOH BMROILVEREHE->T VB,

Gfhle, #MEghRificioxyFien, #0535 1 flpdicEishTur
Nacional Desarroll HifTO MO H D & 2 AT, 1505 EAER S MELL 2 [2ih
| AKLTHILLTOWA, CiHiToRENS - - T s 5,

g &, Pan American P~ 5 I & O T FEREAS I, PUSIE O A & VAE
FE (D, B#d5. R0, 2BIIZEASTET, | BATTIOHO AR\ TEEAHE
A L TO AR St I O L O N TIRF KRG T » Tz, T O T EAS Ao
i BLZEAi® 5, T D PEPSI OFWRD FO#Z T/KHH7: (3.6m, Photo. 11),

K (3 Martua Lila Alonso &\W 5 R TH 24, T 2 @)l T Dr. Fermaceo Tila 45
(28 F) MIEOBEz b fcdp-TWBEE, TECEE, BBOREARKR A, Sl
TWEWEDDPSRPpsKTHAD | EFLHSEE Ui, Bk 5530 S0iTh -
T, IEDEIMNLSEL A EAZLELETAREL S VWEIBBETIFES TV
Motz WS BEEMMTIMA ZhRTHIOSIATH--EBES, AL 20
RRLER 7., KROEDERC KON EMBH T Ak, BikoR B[P obR s,
Z 0%, Sm®d [BED LS| Mo KELI. WP S 200m, 8 FHO 7o 5 2 (H#HX)
FTiRKLE. WO, § CHIFEATOEED AV 2 ABEAL, ok
Da vy )= FOKRAbERAKLE, 542 LTEMAR L TN, ERHOKH L 68cm
Thot, JORSEPBEEETH > T, T TORKEKEOM 2.9m 271571,
Fig. 34 OL D& AT, WRKIBIZETRKLICEVHIESHS > 1 (2.0m),
WD VO DILWVERRICH > 72 M, N, O DT, FE OB OB, B0, #H
fopfirhgs, BEgEshi., Cos/z0 T EFEKS ImH» 5 15m BEISEL TV
BifTH 5.

Photo. 11. Sea water rose up to the lower side of the Pepsi signboard (3.6m) at San
Juan del Sur (J in Fig. 34).
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Playa El Coco (GPS 11°09.35'N, 85°48.12"W, Fig. 35)
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