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1990 56 AR Licqd 7 vILTUEROME (M 7.3) OBMHAELEE Lc. SHL
ToTRETANL 5 A C¥BIREED Rasht 1, ABOBEMNED Rudbar % Manjil iz &
15 B k5, BEMLHBRE OB X A LTSI OR TR BET5 LR, £
Rob ANBEORE, MBI L b LBEKOFELRIC W TR L. BYO
F|WERFZ L LTk Rasht OB Rudbar Ok &, HERETIH A CHIDE
Sefidrud 51 & HiF COWRRILIC X BB OB L/ b D TH D, WER OH KO
ANBHEL, BE 47% OFTE, F0EMNE 10~30% Thole, 7 rv 7RORIE
FHAPADEECESEXBEROHFAEPHE Lic. LK, KXEBHEHEEMIOERHI
HH#EETHD., BEBR—HCRAHEEECh- ), BEhASHEAOI . KREHROBEE
BAED Pakdeh ATCIXTEILTE-EEE CECS BOM Ok E i HIEWE, OO
1~2km deHCkEELER O h oRENEAHBE L. chbik, EFETOE
BEWIBOEED 2RV HRETH D LELDID, FOERMMBOMARSE, Rk
BB T RO E0boTe. SEOHBRIERHEBEEOEARCRE L.
I VITKF B 5E 100 MO EHEBEHOBMSHT L2 &, T 10 £5 ) D4H
DEEINL F ZBFE>S b Liigye,

1. & L & [

HFEC 1990 4£6 5 20 H 21 K 00 4 (HHbARsR 21 B 00 K 30 7), « 7 viLw
¥ —5 — v (Gilan) HT M 7.3 OBRRBETHENFRE L. 7~7 VRFHRYEDT
PN X BAERCIL, AEOBEIRIT 36° 49.00'N, 49° 24.51'E, X 10km T, ¥~5
vibIETEICHE 250km, » R CHILECH o Ui R o TH A vEAES 7 4 — F
A — ¥ (Sefidrud) JI|oBB OB — Fo3— 4 (Rudbar) HfEch s Fig. 1). 45 v
ez 1981 T H Dy ~—v (Kerman) M (M 7.8) LUK 9ES ) OKMBETH
5. BEOMBEE (Table 1, Figs. 2, 8) # 4% L&D 100 £/ TIEFY 5.6 4, &
SE B0 4ECiT 8.8 Ei 1 [HDE|T M6.8~7.4 DHENFBELTE Y, MUELEEOH
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Fig. 1. Map showing regions and sites concerned. Some main intercity roads
are drawn. Dotted zone corresponds to the aftershock area of the Rudbar

earthquake.

BT VDL TRELTIRML L Wb -7 52 5.
SEIOHEBEOBFRMBOMEST 7t = 7 R LOBROBHY B E L TABRBN Y E
fliz. ¥7z, 9 16 O LB L FHECHMBEOBRE LERMD OMR A
PBEIBI -7, KRR LORELERE L, RESHLLOHEC DOV TOEMIT
POHMIFESD = ke (TSURUDA et al., 1991). HANSORERTITH 12 AA
Ex%b, 7 H 18 Honb 26 HE CEER-FCHAEL, 8 A2ARREELL. #ED
WEZDORZE Y — FROWTIEM (1991) % CBE S\,
SEOWMBOBERIHEMEC I 5 L4 TAENLBFTALLELR TS, HitH
EREDBALE IR TRV D TAE s HEER T £z, MOINFAR and NADERZADEH
(1990) DFEEIL 85,000 AEHD. LiL—Picit 15,000 ASHWEWSHEEL D
5. BYHoHEOHT LIz &0 L., ¥—7 — vIEImzEo Jahanbakhsh Kic & %
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Table 1. Major earthquahes (M >6.8) in Iran during the period between 1891
and 1990. The data are mostly from Utsu (1990) except for the Rudbar
earthquake. Local time is 3 hours and 30 minutes ahead of UT.

Noo. Y M D H M Latitude Longitude Depth Magni- Region Toll of
Uum (°N) (°E) (km) tude lives
1 1909 1 23 02:48 33.4 49.1 7.3 Silakor 5,500
2 1929 5 1 15:37 37.8 57.8 21 7.2 Kopeh-Dagh 5,803
3 1930 5 6 22:34 38.2 44.6 7.2 Salmas 2,514
4 1945 11 27 21:57 25.0 63.5 " 8.0 Makran coast 300
5 1947 9 23 12:28 33.4 58.7 6.9 Dustabad 500
6 1957 7 2 00:42 36.1 52.7 7.1 Mazandaran 1,200
7 1957 12 13 01:45 34.5 48.0 7.2 Farsinaj 2,000
8 1962 9 1 19:20 35.6 49.9 20 7.8 Buyin-Zahra 12,225
9 1963 3 31 02:27 37.0 57.9 33 7.0 N.E. Iran 4
10 1968 8 381 10:47 34.0 59.0 13 7.3 Dasht-eBayaz 15,000
11 1970 7 80 00:52 37.8 55.9 6.9 Karnaveh 220
12 1972 4 10 02:06 28.4 52.8 6.8 Qir 5,010
13 1977 3 21 21:18 27.6 56.3 29 7.0 Bandar-Abbas 167
14 1978 9 16 15:36 33.4 57.4 33 7.4 Tabas 18,220
15 1979 11 27 17:10 34.1 59.9 10 7.1  Ghaenat* 17
16 1981 6 11 07:24  30.0 57.7 6.9 Kerman 3,000
17 1981 7 28 17:22  30.1 57.8 7.3 Kerman 1,500
18 1990 6 20 21:00 36.8 49.4 10 7.3 Rudbar, Manjil 18.000**

* This region name is after CHEITANCHI et al. (1990).
** Tentative estimate in this paper.

L, F¥—5—vHOWEDO L WHIRD 210 DHTLFIZ BT 23,000 DEM TS L EE
L, MaetkTix, 46,000 0@y iziE4asE, 10% L EEREYZ 120,000 Fi koo
L5, BARESoEE RTCELLT T, WL on O T E O
HAEIRAR., SEOMEREE U TEHRIO & 5 hERALRAEORETLENTNTD
A5,

RAY L FEOTAT 7Ny PREFEADAZAARD YD, XRCL - TELEL TR
EIZHE D B, HBDEFER T A7 >Ny FERBIEOWTITER Gita Shenassi #3847
» Map of Islamic Republic of Iran (Jomhuri-ye Eslawi-ye Iran) (1990) &k -7z
2, B LR S Wb Db b 5.

2. A T #

TSURUDA et al. (1991) k% &, £BIIA FA— A% ddic L CHILAE-HE R Il
RBAA/HL, &K 0km w75 (Fig. 1). BEHK o KBRCEE—-KLT
%, EEOPRMEI Y A CEHREOT A 2 L &S, BHE 160km OKERE 5.

Fx115 > 2 b (Rasht) BiFLEO+ L5 4 X~ . b (Ordibehesht) k7 L% E&
LT, ZohbBHBEMATECHL . Sva tvhbe7 s~ FA—F (Sefidrud)
IR e ERY 100km 85 L L — FA—ARED, XL ZOBEBRED - THET
T%5&7—7 v a (Abtorsh), #» R € v (Qazvin) #&TF~5 v (Tehran) HHE~
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Fig. 2. Distribution of recent major earthquakes in Iran and historical seismi-
city. Circles, with radii linearly increasing with magnitude, represent the

epicenters listed in Table 1.

quake.

Solid circle indicates the 1990 Rudbar earth-
The hatched zones are the integrated source areas or areas affected

by historical earthquakes (after AMBRASEYS and MELVILLE, 1982).

10

MAGNITUDE

Fig. 3. Time sequence of

Table 1.

[RAN 1900-1990

M>6. 8

1 L 1

1

YEARS

20 30 40 50 60 70 80 90 100

major earthquakes in Iran.

Data taken from




1990 41 7 VLT — F A= LHIBE O B O O B2 - BiA 2 954 423

5. Photol @ —FRA—1 b5, rOBDERSDBETFETT. 5V a bbTF~S
VETOTRIR 300km THB. Fva bnb7T—7 b, FCHFHEOEILL— +
TH5. ,

TARARX (Alborz) [LHFEDIL 2 ZH & hic RERMEDOBERICH - Tr— FA—
ADTSHEDETZ 4 — Fo—F e Fab~vyo—n (Manjil) # (A& OB hizE
FRILDZRED +RBIC T > T %, BX /€L « +—+ v (Qezel-Owzan) JIICi - 7=
IE% 15km 355 KELBTR LM 100km 55T (Fig. 4). - ogHit e
ED7 x5 vy ST HRORARMPRTFRM L VEICECERER LB B8 Ar —
AR E, @O & FRICILTT LcfET R B A e S h b (TSUKUDA et al.,
1991). Photo 2 XAHALEMDIL %2 Hkdic b D THS. = OFREMOIMILE
DB 7 — 730 (Abbar) 23R IFEDFEMSIC 2D, KREBRERBOBAERITIUEHE
Thod. VY- ADOEBEDH = — v+ v (Lowshan) T2 HABICH -k Ly [LE
PEANAP 5 T o TFL. =% 5oy (Bivarzin), %5~ (Pakdeh), v—35 v
7~ (Jirandeh) SR ARB B, T—TFAAnD - T VFARELENAEORE
L=+ THB. ’

S L7, o A R IR L Bt — F Tiddenn b 5 v o b (Rasht), 7 A
& — % (Astaneh), % 4+ v — %1 (Siyahkal), =% — 1 (Masuleh), % 5 -3 v (Saravan),
AR LT ——TF (Rostam Abad), »— F-i—2 (Rudbar), <~ v —,1 (Manjil),
v —< 4 v (Lowshan), 7—7 Fa > . (Abtorsh), FHE L — F T E O 7—7 1
(Abbar), ¥¥—2 -3~ (Gilvan), HD ¥ — 1 » 4 2 v (Bivarzin), -¢% 5~ (Pakdeh),
v—37 v7F~ (Jirandeh) Th % Fig. 4. v NI4TV CRBROAETHFETCAR 29
TR = F A== vy P—i, 8=V, TAX—XEIAD 1~2 FONEH, +

Table 2. Regionalized toll of lives taken by the Rudbar earthquake. Data on

the population and the number of houses are based on the census conduct-

ed in October, 1986. The regions are in Gilan Province except for Abbar
and Tarom-Olya District in Zanjan Province.

Region Population ngggggs of Toll of lives Death rate

Masuleh Town 1,132 9 0.008
Masuleh and surrounding area 12
Rasht City 290,897 65,846 200-300 0.006-0.001
Abbar Town 2,249 400-600 0.18 - 0.27
Abbar and

Tarom-Olya District 44,151 8,261 800 0.02
(Township of Zanjan, Zanjan Province)
Bivarzin Village 638 300 0.47
Jirandeh Town 3,153 460 0.16
Beg Kandi Village 1,594 35-65 0.02 - 0.04
Pakdeh Village 1,462
Rudbar City 14,834 3,030
Manjil City 11,107 2,259
Lowshan City 9,056 1,712
Township of Rudbar 90,771

(Rudbar, Manjil, Lowshan, Jirandeh, ....)
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DEMEEFTALTOR M TH% (Table 2).

REHOMBRLME, —BREORE, HEOMEYLI TN, Fig. 1 FB@EHA
FRESEE, PFig. 4 CRFAECHM2H, Fig. b CEERROTERK, Fig. 6
& Fig. T AT TGO MY A2 n Ui, RIENIEMRRFC X 5.

2.1. HZREEARME

HACYE T ARALR (Alborz) MO DHIFRIL = 0 LM Xk D B OZRIE & 1is
SEESTAARALA U HYBOEKEND D, IIIZRORL2CEDLN, FHICEAKERD
DARGBOEBECPEDD LI HLRAZTI OIS, HET Y a P2RLR L TENDLRE
BB ATARBELE (Bl X B/ - fil, 1988). 27 4 — Fa— Fllle#l- TT< &
A= FA= AT E ClRB/en b IRC A%, 5o METRWEBCELh TV 5
2% B & — v o (Talesh) [ L HO 7 A AL RO 7 A I HERLRERD
WERAML, ~A— 1V (Masuleh) I icidse s v 7 ) 7RROHE $ H 5 (HAGHIPOUR
and AGHANABATI, 1985).

I ¥ 2 MREFICTEREBEE LR o eht, —HE R ERBEERB ok, T
THRRCH S THRTOT7 = e BERTREY &L oW REBIL -2 5 Th
5.7 H 23 B, BRARECTHSLBEB LR, FreolidEhbeifdbh, %
R EEA B, T BT Thote. TORMBETIEENH 200 AHk. Bid %D

375°N

20 km

Rasht

s
Saravan A
“l/\/i\&\)
<
rJJirgnaeh

A
) Mpﬁd;gw

36.5
N
APtoysh
;/ Suktechenar
~—

Beg Kandi
|

Fig. 4. Region map of the research area. The topographic contours given in
feet.
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Eh TR0 AE LT Enn. [
URBYIIHARS S Abh s
B, T0X S RERREOFIL S
DT R= 1 DHEDLED5ThHA. &
to, B X o kEn S o 12D
MMIELE LR IR T,
FoBRMREE V VI EDRS
HETHHHRITOBEY OYHe
B KB OB EOWERD - 7.
##E 12 o\ Tt MOINFAR and
NADERZADEH (1990) *° ASTANEH
and ASHTIANY (1990) @ EDE
BRI ENH 5.

<~ A— 1 (Masuleh) (X%
M EBRCR 2 BT hhic
ELWITCHS., BEHLBBET
b okt tbhs. ZolfT —_—

N 50 km
fofi—AD TAF AKX U
ADEH b Fig. 5. Rough outline of the administrative

KT % Yasir Masood Kic & % borders for the severly affected area of the
&, U BELTEIRETHA Rudbar earthquake.

NEIN, LOERET L - CTE D

et 9 A, FABEOHREY AN L 12 ADEELEHERD FEEEN T, BEAD
D BEMIT 81 A, BEIL 400~500 ATH7c. Fh, HOELEIC T B L RIIEENL &
T, BREOLA 24 YRR LUTHD LEM L, $E0EE T Rasht ~HBEEL 2
it o7z, Rasht BT BM—DBERNERLLDRARCIE SR, 21 H 05 B (B
WEE) RN ALERTEETOL A ETI =R, HEFATCERHZ 5 HOH
By~ Lc. 08 Bf 80 DI 3BEM BB L, HKTFE (15 v “RHFA") LMEIE
DANIzBRA - TEie,

TT7 4 = FA—= FIDF N 2 Hl IR RE LEENMES, YRy 7IBORET
THREFET B L OB ENH I,
2.2, BREME (LS

A ACHEREO W€ 7 4 — P — FIIR R 3BE8 12 X - CE/EC HEIh T
5. BOWMLF -5 — v (Gilan) UM, Fik7—e—2 5 —v (Lahijan) L& s
No. TOBRBII~ v O—AEHLOTHIFEL « F— ¥ VB - B ki Hi~, T
ARE Y HENER B HROAVHALENEHEL . 20— E=i st o H
BWAIAL 47 LT\ C (HAGHIPOUR and AGHANABATI, 1985), #OREHIDEHED &
L COWREMERC X - TalY R L EL O RE,

HLED &5 ie BRI, CoMOSBECIHEY 52 Tw5. SEOLE(1RD S
SDIEAACH L FEO EZNH LA 5 VER OMT, thbORALE- T SHnE

—f~z

Township of
Rudbar

Rudbar
)

©Manjil

(o}
Lowshan Jirandeh
o

Township of
Zanjan
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U, =vo—AldTCiREBOX S EEANKL. BAELLThE AR LE. KEYHAN
(1931) Xz DEEBEXPRD ISP LT3, TERIIT 7 VERIREDERIEECE
By, »ACEOEZITILBHTECH LD, BOH»bLEROFMCHT TR
WHRET, 74— FA— FRShAL., £ L TEOFFTFET I LRI DE
JEFLIEHELTL B, v BB R HhOBKUIFR e BR L ks, ©
hERRRCBEAICA DIAA T ERB - o285, LS00 - TUBCFE LELRE
HLDB., XOFHCRIBROBRI N ACEHOER LY bz bicd, RREHUEL
Tl X iR k< .l

BRI - OBSDJTAOI A — FA—-AZFRLE LR TH B, R £ v ) (MM)
BE IX w@d s ity — P A— A OBl 100 km, Bk 30km oMUk TH B
(MOINFAR and NADERZADEH, 1990). *7:, BEOBEENZE LV ORXF—F— vHor
— FRA— AP e vy y —v (Zanjan) HO¥F vy vEfZF—w s « 4 Y v¥— (Tarom-
Olya) MK % Bt&7-ii% (Fig. 5) TH 5B, =it 18 F5TFADAMNEA TS (1986
FEDADxE v A, Table 2). #OFTELFHEL « F—E V][ EEEDET 4 — FA—
FINNEAKERR LT A=y o—a « £afiimii, 15 5 FoARxdor— FA—-aT,
1751 FAD=vo—iTH, 9 FADr— Yy VIIRBOALERME I8 T 5,

N FR= )L, = /Y=, B— 5% VONEHTTIL, ZAD—HFOEH=2v 29— 1
DEMERFIEIG LA EOBRYNLEY EOREXZ T, DEVZOTEFERTELE
BREEAERDIBIRG, A= FA— IR ORI 4 & IO RE O ETHRNE L A
CERIREETH -7 (Photo 3), = v —ARHLAENHLOSIRIRERLCCT—E “H Vv
FDE” Th-o7- (Photo 4, Photo 5). AxXEE EREEMCT v I HBESTELLT
Wiz,

Boa BT LBRE, WEHLHL 7y AR, TREAERAIh TS Y, MBEE
OWHEOHTFEEGETHZ LIXBEETh . BRL N VAL DOHEEL, MOINFAR and
NADERZADEH (1990) A Zh T\ 52, BB CEREL BE LT hIBERRD D
g,

Fox BN IET R CEEAR b BEE I 5 2o DX D Abbar LD Bivarzin TH %,
Abbar 1T AR 2,200 ARHWOHTHD. BADOERDIT I LI 400~600 A
- Lic. BHEOHE (#— =4, 188 #¥H) ik 42,000 A (BEROIES; & v+ ATk
44,000 A) 2MEELTED, BT 800 ARELL., THTES CEENKE L -
Fix82 (FvAFA—F, =22z VAL, ©—Un=XV) 5., TDS5HOH VA
= PR TIRAER 400 AD 5% 45 ARFEL: Lic. Photo 6 1k & DMK DR OHE
DEFEEL NS, KOBRPRANEEP B CABEYahc v v IEROT SBD
BhicRE Wi Ao b=l Inote., 2o~ KBIBAEE L-OzEH 22 H) Lozl
ThbH., ZOHMROMIOEMIE, BREEZEOKRAEMTHS 5, /e £H 100 <
BLWORI Lb 2 OFE#H (A) »RD bR,

Shah Rud JlloHh 54855 & SICIUEIE A - 7o Bivarzin H B AOEROFER
X% &H 600~T700 ADRAD 5 by 800 ARFET L. HoEHFEILOE EE & LD
ME—H ORI PN T 5 BB LOMR TRIEY O3 LA £ L (Photo 7).
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CONDEBHFETH - THA M= v 27 ) -+ TRy 70ERA 7085 %
FAEE L7z (Photo 8). FHEDRK « DBHBIXIEHPE . = ORfICRE L EBIHIBER
ROBEMTH > EELFIA L, BEMEDOHEENZ LV 01152 & B ko a5
LB EREDOIKBOHRIEL OIS, BBRIB 2 HLEHBE LT3, Bhioiigsd
DEHDRAEYOBRECFER - D THS 5.

b8 Jirandeh bILUDOMECFE LT THS (Photo 9). FHDEREDERL
LB & 460 ADFETEN TR, HOADIL 8,200 ATHs. RPKOIZITHEDT 4
H D4R 10 BTHhH - 7-.

ABOBRMLE~0km, 1 — FA— A L # X v (Qazvin) Dbl Eic b 2 Abtorsh
fHED~ 7%+ v7 4 (Beg Kandi) FiXEKLFHOFRIEHHEETHS. E 1D
A7 v ADE 51 E %%, Photo 10 13V v FBREOHEDETTE L. BB A-T
Wit VY OBRI RS, BAEOBBEOBIBEE THo k. BADHIREE S
AR, AP 2,000 AD>%H 656 ADFEC LI LFEELTH5, b km Ui
BEhChinw 7 v FIROEE A~ 7 7 F = 7— 1 (Suktechenar) FHIIUE B LT
DHRBYDOYPBINEL —~ADTEEZ S ThRhroT s L THSD,

Talesh |1 Alborz LD 1 5 v BRI E=ACIAHT I CWHTIH: O K LI H 234
SHEFE LT\ % (HAGHIPOUR and AGHANABATI, 1985). Pakdeh % Jirandeh & & D
BRRCAB LS THA.

9 HED 7 4 =& FV— 27Tk, B 100km, it 90km OHIK LT T AP H
B aREL 205, 3 HMRRPBEATI 0, BB L0 B L TE.

3. FEOEBE

DTFeBRETsoMit2iE . ARENZEENC LERAETH -0 T, BHA
DRE &L ZOBENPOLIg - T, BERRO S CHEBENEE L R CBRY 2 BLIA
ELTHA L, ooz b B X 5.

TR18H K:

U, 7~7viHED, 4 BOERTHMB~A 5. Qazvin Hic ) hbLEERO 7 v
FER>L. 4%, Lowshan, Manjil, Rudbar © %% &8, Manjil TizZEm. »
DLAEANE LD L, HHEHEOBRY BOMS TS, 21 525 Rasht © Or-
dibehesht &5 11z .

TR19 8 (K:

Rasht g LEOHEFIRILBIZE. Gilan HMFEC T, El40%E#E O Jahanbakhsh Kic &
R, MFEMAD 2 v 7B e RE. Bllk XOHEQRMFOE, Saravan ~[FEH
5, AERKERCHEFTLRET S Fig. 6 © Site No. 1). FrKE ORI 7258
LTwigy, C CRIRERNERERL V5.
7TH20H (8):

B, Saravan OISO S#. Rudbar FHEIA~A2 5. 11 B35, Rostam Abad ¢
AT CEBRVCOILUOMEN BELOOD ), IBEHAMCHEEIELhS (Fig. 6 ©
Site No. 2). &, Rostam Abad 75 Pudbar 3T, BWic EoHEORE, Sefi-
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drud JljoxteE F) olix Rz s b OFfxEHALEZ. 12 A, Manjil o
Sefidrud & A fEDOE K7 HERY R b Qezel-Owzan JIINHh B RELBE~AS. £
AIBEBEEMEL. 18 A, T~ vAZO Gilvan BEEIIIBES. 16 KEIA,
Abbar E|%E.  ZREEHEKOFEMMITCHS. BEKAELE LTITAD 8 2ROV
THE LR, ABERSOERAOM FTEICRD. Ganbarabad #iX O FEFE.
19 A RBIZESL.

TH 21 H (+):

09 K%, Saravan BEETHREIDF = » 7. 11 BREE, FER LR URTClEH. Alm
BREENE BT AL B, Manjil, Lowshan % 388. Lowshan 0o RBEMCT~7 VYK
DEPEND S, 18 BrZA, Abtorsh A 3. FE#D Beg Kandi . B Lic
Ptz L. 15 B o5, IWEORA— 25 F = F—, BREHED DNERE TR EBREN K
Wi EEINA. 16 B A, IUEOTF VEHSA, ok T vERHE, BER, Bl
SHDER R DB, THLOHEROFERPITEZEL. 16 K20 4, 7 v EROERFNA
TFTon, WER (V) RFLETVIFFOLRKR, & (STR-100) HE ORI
B, FUVEROBEBRAR S LHMBROBTEZH . WEBOKRT, BAAKKRL.
20 A RBES.
7TH22H (H):

10 B 80 4 =%, Manjil ®FL ©hH BT ~F v RKEOERFIPEM T BES. 11K
=%, Lowshan o+ 2 v F THEEZANB RS, HRCHE. Zohb Jirandeh TR
FE. 11 8 80 4> =%, Pakdeh RAIE BE AL BEOILOME O KAIESY R 5. 11K
47 4, BRTEK @R, MEOESKBELRE IO L. 12825, Jirandeh A1 (B
L 15km, ®EAFTH D). 12 BF 20 4, Pakdeh #f. B OEZP, BBELY#EHZE. LEToO
%% 2m. 12 B 86 4, Jirandeh . RKRBROFEEHWAE. 7~ vAKOHBLLH
%. AU, ity F7—7va—4 DR-10 %3RET 5 (Photos 11, 12), #EFHL 3
B, oSS Thd ETH 1R OA, ERX VHBROBRTFEE. BXES
BDotcF 5%, 165, Pakdeh o4ti. = Z 45 Jirandeh %5 X Of Pakdeh o ff 23—
HUTES, EEYEYEBELLIREREBEOBMEZHA TS T vy 2HENMNG LA BT
fr. XBIE, N TEHEOMENHEINERTE D, BEPFARHEDINT HKER
HERRR LS, chbix, LHofEoM ) OWPADOBREYRL T3 LBbhs. 16
Bz %, Pakdeh. NW-SE ZEFoEh B4 . FROEEYHL. 1T BIARKT
DL, WEZAH, ATARTERTI—FT4 vZ., BYOSHEOBER S THELL.
7H 28 (A):

10 B2 5, 2 Bl TR S, dbE#E: {8, Mozaffari, Hamidi, $5R; I
PE: Soltanian, 3, 7, Gheitanchi.

JbEIE: 480, WoAMEIET 2 CE T\ 5 Masuleh % 35h 5. @, /NFE. BTOA
OOFEBEOBRYNCA v 7EE F 7 2RMET (MEQ-800) %#FRE. F#K »ALWT v
Z T Siyahkal ~. L3 0BEFKOMHEAN I MEQ-800 % 3RE.

FEPI: 1%, Abbar BSOS LT — ZEIL. 13 & A EDFRHELE L Bivarzin
. 5 UTB- R YEREO TR MEQ-800 2 E. o3 OETICosmEmER
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#, BOXA ¥ v 7Dl dRIEE.
TH 248 (K):

09 B 30 4, MraHZ. JL3PE: M, Gheitanchi; R : Soltanian, I, B,
K.

Je#PE: Masuleh » Siyahkal o8& Fig#ikac#. Siyahkal TIREEEFE ST
T, BERTE U ote. F%, Astaneh Wi THRIREN S - kA 5. 19
BZH, ¥=3—VRFEDOF AT A%HM. CCRT~T v ROBRF— 2 23EHL,
HASBEUEDOTTESORBRTBA B/t T 5.

RBIEFHE: Saravan, Abtorsh, Bivarzin 8 S S s 5 — 2 [N, RERSHR. HES
—ADTF vV A— 28R Rostam Abad) % g5,

TRH25H (K):

09 B% 80 73, MTF, JbiFPL: Soltanian, Wk, A, &A; FEHPF: {4, Gheitanchi.

e3P Masuleh X+ Siyahkal @ fE# s 5 — 2B, H2EoOBUN. Siyahkal CiiiE
HBE R TNT, BHINTE Tk -,

FEHE: Bivarzin %350, BHEORKRE T — 2 EIR, EEHKRHE.
7H 2 H (R):

09 KA, MTeTHpoEE. 10 SA, ¥ vHEIMNECH L, BARBEOFHER
%, 11 B S5, 8 iy ~F vicls 5. Bivarzin & Jirandeh D& ORI,
Rudbar oEEEOEY<, Manjil TaRic EOEERF LTS, K, 7~7 VICHIHE.

4. BEHMOWE

ZOHWEOYBEEDOREEWALNCT 500 OhOBEYDHEEC OV TOHE
ERAD. RANBR LI b ORI BT w2, AEMEHEALEATV3ED
BT,

4.1. KEBEEZE

Rasht it 7~8 R TO CA RS FFET . Photo 13 1Mo Hsuc b % Ay
HBETINIBERFO7 2= b LW, SERT ST, BRIPhEELYFER LT
Wa. WE (1991) X5 EBEHAERE LS S Linns. BERHAT ) OBiERR
% %. MOINFAR and NADERZADEH (1990) O#&EIT $ Z OBYOFEENRE LT
575, BOBRELLEADERDE Y NMEEBAAE . ChiZABOBETHENLEK
Licteddds, fEfieiBon & NAINCHER Lzl ThH S 5,

HHROEE S 2 ZEETCOHET (KEL VY FEYDRERE OAOD —LDRE
WCEBIROES (v V) pMEEL, & EET L (Photo 14). hiEET2EBEE
HEROABBTCEATREY FARSEBEBRL 200K bR,

BRBEROFDIANBEA DEETH- % Ordibehesht Hotel Tk 5. &= v 7
) — b FER CRERR IR LW/ NI WBANE L Uk,

BRI ci Rudbar @ Vali-e-Asr REENBE L BB X RBHD 5 bO—DThH 5.
Rudbar Jt DI NV h s, TEHEISGH 2vr)—rTw, 2750 2 BETHD
(Photos 15, 16). IO 1FEECO $:fi= v 72 ) — P EETIRVEHDENBEE L
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Fig. 6. Region map around Rudbar City. Topographic contours given in feet
with an interval of 500 feet. 3000 and 6000 feet are equal to 914 and 1829
meters, respectively. Toward the upstream of the Sefidrud River is the
Sefidrud reservoir. Site number: 1: Seismic station in Saravan; 2: Slump-
ing of slope near Saravan; 3: Rostam Abad; 4: Landslide in Jubon or
Ganjeh; 5: Rudbar Hospital; 6: Rudbar City; 7: Dam site of the Sefidrud.

(MOINFAR and NADERZADEH, 1990).

Rudbar, Manjil Lowshan O—#iciiv—F—DBETHEL w2 V P TEREDOTHE
WELET 5. Rudbar Ot FICd B85 7 U — A D¥O THETIE, SR CREYEENK
ELBEW L5z Baicvn, By 5 AOWHEHNEr . Lowshan ko 2 v b
TETE, VY 270EH0 7 v—viFihllin- Tk Fig. 7 © Site No. 7). T4
HMOBRM 1L = vF FOFHBIBOWIEN S ->7 (ASTANEH and ASHTIANY, 1990).
4.2. /NREEE

Rudbar ® Manjil 7z & OEH B CIEGEOBHATE - TRPEN Z LA LHTFES
TLE-BWIE L Rbhi-. Photo 17 1 Manjil TO 2MEETCHE AL THS. &
BaloThbh, AERDHEL Caa VIRV IICRLS.

Photo 18 i Pakdeh H o/ Tch 5. BRITRKOBMATH 2T\ %, L L ks
LOBILFLTCOBETCHER R BAMIMCETHT LBV TH 5.

- MA TR AW ERSSEY s, ERCRELEAGS. S hEERE CRIE
OB ERTFO e Ay (EER 2P Pocb D) ZREKEML TH 7230
THD (UH, 1990). FHEEIDORES3 DL, Ot % 60~80cm OEXT 80cm
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Fig. 7. Region map around Pakdeh Village, similar to that in Fig. 6. Site
number: 1: Jirandeh; 2: N-S trending surface fissure north of Pakdeh; 3:
Pakdeh; 4: Landslide south of Pakdeh; 5: Bivarzin; 6: Mineral spring; 7:
Cement factory in Lowshan.
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SHLLDOEICED B, BRI enbBRCER L CEERES. COx1 TOR
2134 TV TREFRD 82.7% wiss (AH, 1963; ILIH, 1990). Abbar O % v~ 35
A— F#E (Photo 6) RRA— 7 FF 2 F —LDRAIILVTWED LS5 DTHS 5.
SR EPCHY L DR A CER L b0 EF LIELT, ChEdieAukRosan
9.9% k47c\>, Photo 19 X HETFUMEDOEEOHTHS. BRIAKLE LIFEER
T, CHAREHEO LR CHHETDIORALETES. AKRTH->Td > M
BT ES I EE H . Jirandeh DERMLAKTHE Ll 2 BRI\ DB
Sl AW E W S EEEREW .

BRNR7 — FREBAERELCE DR DB LR TR 2 T\~ %. Photo
20 1% Jirandeh DEMACHEH LT 5BYOBEBRIFTHS. sEIixPhoto 11 Rl
fo. COHEROTERS 7 VORRBECLBHAIhT% (L, 1963).

4.3. 7Ry 7HOEEE '

BARBrlic?ry 2B ERSESET LA - Tnlah s,

Photo 21 1 Pakdeh HIt#C b 5 EIEW A EZ 5 BEOEMEEL 7 = » 7 FOEE
DEFRRT. HEFHORIE~, BiHFRORE BN, Mo EEB Ot
W LETHAS .

Photo 22 1. Pakdeh iz Tho 7wy 7iFTHS. ILHEFMCHEE LK.

Rostam Abad 2% 2 HEF — 2 DBALEL DBYDO T v » 2 FIIEOTHA~NEN
(Fig. 6 @ Site No. 8). Abbar # v-35 3~ FHIRDOBBERZELDOBRICHE TS 7 r
v 7S EANCEIE L.
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ChoDEEFMP DR INSMBOTEE O X OWTILD L CHHTS.
44, ZOHOBREY

BROWEC DOV TITE 41T & A F R TE7eh - 7. MOINFAR and NADERZADEH
(1990) 1= X % & Rudbar B CIIBHOE LOBKE D 2/ ¥ DB NEMHOI-HA LE
D ERolcbDZ L THS.

PERLBEEOBE LS AR CHIREZ T, 3E A EDBEYMHIE L. Bivarzin
Thav7)— O BREBRERSZTDOEET > Cote. [RIC LIKER O8O BB
Rostam Abad 75 Rudbar @233 COBEERIND—IFTDORTH - 1=,

AEDOE RN BT H 6km Fic Sefidrud # 4 (Manjil £ 2) »34% % (Photo 23). =
xSy b A (LB 247 D=2v 7y —+E&DC, 75 v A Hachette thOikfT
4 F7 w27 (1966) 12X 5 tiE 420m, BE 100m XXX 5D, 1956 Fa:5 1962
FOMIE7 7 VADREL L - TEEFINCENSIOCEBHAOLHN L 2 TH B, =\
EALDLDOWEXIZ LA EDrote. 1218, £30 P UVAD LR ETFORIUNA -
72X 5 TH % (MOINFAR and NADERZADEH, 1990). ¥7-, ML Lo Ak % &, HES
DRELTH - BYNENEEINEE ORE b Sbhi.

DX AT Y VRAPTE, B (1991) X b EEBRAEETT 28RN AY, B
EAE S DPLOREH LU sDZ & ThHAS.

5 # 0&
5.1. FlEAREES LU HIZY

HWERICIER X - THEEHITER TR S iz, Sefidrud # 4 fHETIIERE 10m
FEDERIRBNT A9 +%B 57 (Photo 28). Saravan & Rostam Abad DR
BB LAl il Lo B, Hax o+ 5\ 72 (Photo 24).

KEBDHVCIEBE IX oM TIiA L2 b TIO FHEARES - D 2B bR,
Photo 25 1% Rostam Abad & Rudbar OO0t Jubon (b %\ ik Ganjeh 223 L
) O HYBBOEREECTHS. TRVFDERT N0 WO, LBiRKA%
REBLTCBHEFRHS.

W (1991) X iuE Rudbar 50k Galdian T3 kXAl b 23h -7, HET
I8 200m, £&X 3000m Th-ie.

Photo 26 13 Pakdeh D5 ORHEFRETHS. Z D Hi- it Alborz I OEE /s D
T, REN1 T VEROLNGEL, HENBEA S, BL LI ERERNHE LT
WERTETN S,

ST, MIRECTRAFEOHI- D L LTHABRTH 50145 10,000 £LL LT
H LA 5 VEPEFO Saidmarreh D= b ThH % (BLOOM, 1978). D EiniE X 15km,
g bkm hico THEDE» T 5., COREDEHEOFEEIME TRV ESbh
T3, SEIOHET X 5HEz DIk ST NIIEEEINNE D o 1ehs, 17 VTRER
Kz v ORREME L ERELZII DA TV B L Ebh 5.

5.2. LLO#IEOHEIN
Pakdeh odti® (Fig. 7 o No. 2) kiR OBRWANLOREI L UT
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Fig. 8. Sketch map of the village of Pakdeh looking north.

Wiz (Photo 27). ZhZhd LIEST LA OB ET LCEETS. 2Rt
FoliohEoMNEzbEHNRR2%. Zo—EoRZTIIOMNEDOHI » DFHID B
ZARLTW% Efbhs. COBHFOEMMLIC 4.3 i<l k& BERDLY, &
BT ey 7HEA—PEER LTS LA EEE LT (Photo 21).

BEDOHI OB LII~ES L Jirandeh k& Pakdeh #Fz 22 %. Photo 9 1%
Jirandeh, Photo 28 % Pakdeh O DOkdTH 5.
5.3. BAOMOHEIN

Pakdeh £+ (Photo 28, Fig. 8) 3@ sen/klR Y b - EBES. O ZEY
o THRAEOHEINTERAE LT, 7, BERVCOBBIIIAR S O/NSWCEHLEDS
ZRBED BRI, EEDIEIL 400m SHhWkisd. BRHSIUFICEG T 2 B E AR
BHBEN, TCRFFLBEAORELMENRDIINDSSD., LA 2EADOHENIELH
k&L (Photo 29). fEiX 2m, XX 10m <HW kb3 & Ebh s, HERENT
Zh7Zh WNW-ESE o4 42, Photo 80 13 1 BE 0MiEINEEChHS. EEEY R
DD~ D - THBTENCBEFTE, €8T 500~600m 7c%. Photo 81 1315 L&
DEZIT, Photo 832 D X HRERLThEXMWEL TS &, EThRAEE~ 20em TH
B, COMNFEEARBEKE O ER Y E-TWS., REAEFYEH-7LzArLhsb
(Fig. 8 @ Site No. 8). Pakdeh LI LBIELLBELTED, ZoBEoE
TECERENBHRERCTETWAS Z L RBR LTV, Z OMEINFENEBIEEE O I
ANOHBETHS LIIFETER. LW 5 DIL, HEhOBEThOBMRS MBS TN
Wb THD. FEDBHITEINENLLK (v FET atesh) B DE R L5,
Z LT, ficBlifE Qazvin HEOAW D kERict w5, b, —AORRIRLECY
TR BRI L., FEAENAREDENEFCRHE I L5 TH 5.
HFEF — 4D 52 MOINFAR and NADERZADEH (1990) = X % & HiZ h= @211
Rudbar % Gilvan OF < THEERBE IR T3,
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54. # T Xk

Pakdeh #§#+%5 Lowshan X i 5km 13 EFRBHEANTolc b CARMTAZNEEE LT
Wiz (Fig. 7 o Site No. 6). KieFrshn LBk, BETIRVAEREE
2%. TOKIEVESFEEALTHS. HWEBERIKE XL IVE ol EHEO—A
Soltanian D{EER).

Masuleh TR E N VK LA (Y. Masood ). BEKDOBE L.

FBED—ABRORANLOEH I IIIBEFEE 225 180km JEEORT 71 £ — 1
(Ardabil) @R\ THIELRS, E ORFAOBEN LA L) W AR THEREDOBER K
BBHoled\ 3, blaRic Z DATICE\T 1990 4£9 A 24 H 10 B 05 & (HFE) ©
WENRBE L., 17 VOFHr 4 ~vicI5: MMBEIZV THYH, BHETd -1,
Z OB EES ABB (Abbar) ThEEEShical, SAR (Saravan) ClRHLERE OFE)
oI ng, ABT (Abtorsh) BREOI-DE 4 IBRIECTE o7, Fi,
T O IR S VKTEE 898 28 A 23 HIn KHEND D, 16 FADFEEL Licz &
RREFITER - T B (IR, 1990; NABAVI, 1978). FoiFs52E: (1990) ©Fici: 891 4
i M6.3,1863 4 12 H 30 Hiw M 6.1,18644E1 A3 H & 18794283 F 22 Hizc M 6.5 7
EDMBEDORRENLDS.
5.5. DRI

Sefidrud JI|D 7 & 2 #i O— M CHIRLBEE R RAE L, KM THOHEEH L, #Ha
11 Astaneh fio—f (G00m UJ) CTWHIEELRULYBE L. FS LB EEELE
KBRS 2m 50em CEL WS, BEX2m D& 25 FTKED - HERH
THES>TLESN. 2 v 27 )~ bOLHENEY LR DS -7 (Photo 33). %+ EiE
X B0em SBWTHote, —HAKB LIER -7, LORDBENRBEDI -T2,
REYSh5E 50 B (°C LE>) LWIEENR-TEL. KBELEIRBEIREL
o, BRI DVBEOCKEDSHIZ EEAYTHEA S, 1990 £7H 16 HO7 4 V&0
VHIBO L &I h, REACHEKNEEHEL, BRBLLB3 8-tV END S
(FEH - fb, 1991). 7 4 V € VOREB M LB EAFE T2 OB MFILE
b E, EREBKOBHIEBERB TR D, RBEIX 60°C $HLWThoT L
Jek\wh, 74 VEVDOHREFLAL T VOBRG LEE LEEFOMN S ERR . BBl
KEHORERI OV TIIRETH S A, &2 CREBERBOWERLEHT L&D
TEL.

WM (1991) 1w X 5 & Astaneh OEBEDH Rudbaneh THERILNFE L. T,
BESRAT Y Manjil FEFOBHATE - T IO RIEBESEN A b iz & D
Z L TCh% (ASTANEH and ASHTIANY, 1990; ZEiH, 1991).

6. HMBICHEA-ZOMOBER
6.1. Hi &)

Abtorsh ##51% Rudbar OF5# 40km wh s, 207 v EHhkNcERE
D LTV BERE (Shali K, 30 F§it8) 2 FEHFIEI THEBOBh ALK DX 5 EH
LT hie.




1990 1 5 VLTS AL — F - LHIBOWELHIEOBE & BA LA 435

M4H, 0K 20 2tE (Blsl]) BEECTY y »—DV—A Fr v 7REOFHE RS
DT VEDAL vy F AN, LIEB LT (0B 25 B WEES) BB E -
72D T, MTRHTF 72D, T3 L RERBEPINE CTHBERHBOBE T T
FAEN, RECENFEE S CTiiahic. £0#%, 1 48z 88 MR ofd s
bote., BETELIHBETID EHENFES > THB XI5 RE L. ]

OB CREOIHFCI T Sho TOWFEDET K X % L BWOEENIILDE 5 5
L LEFB L RE U5 L ThHS.

Rudbar ©JtE 60~70km of7E3 % Astaneh Tit, BADESKK I S & [HNL
HAEOBPhADH D, 1 b LTREPh» &7, ]

LOTORIRET B OB PRIIRIEPI T, T0h LEHPRTHS. Hdhn
HERT 53T oM BIIERIh T 5 LBbh 52, FoBROMPRILITLERT S
DTHH 5h. BEREOERE»S Lz,

Jirandeh OFF, [HH, FHEASACPI] LFEoT.

Masuleh D#ZAZBEH/DS @, DFRAEZ BPIA X T L3P Li-.

62. REBEH

Abtorsh ¥ v BT EE L CWiBREIX THEBDO B & 2EmeEiniRi ot
LAEE L. %io, WERE FEFTON CEELX L CWERFRE, N LTIt bEAR
WTHIEA & . BO2HEEKE R, BBV A 2] v,

Jirandeh OEFFIL [EENEEL Ko Tz, B B 2] LED, EFo
FHEIL, FOREEDCKEREHELY LTV BROEL LT, B0 Ei

EREDIENE D> THEAL TR . Z0bLHENRE] LW 5EREL T .

Rudbar 7 5Jt7E 50km 1h 2 Masuleh OFADOESIE THEOH, FHHLEAN
AEsT, ARZ-E D Lisnv. ] Wi D TH -7l WO %2 & v AREILTH
FEBE TN A HECREE .. HMIESREE DT YR RLTHYIR L, | L3
DEEEEE L. ‘

6.3. HikBR

WROHICET AR D KkD 2HCBE v, FBO X 5 c B O EE)
KEze - TUie Jirandeh OERIC X% &, HERNCHELESEN D - 7. Masuleh
DAFAZVANEHNA ALY (RVEFL .7 vy —) (Bandar-e Anzali) O¥fiDE
ELTHRZEZAIL LB L, BHETHELET L CHBE DKM E TRNL, EH5]
W, FLTABNRS CELOTERT D, HMENEE ook ),

FIBRD ol E I DM I ETH BN, T~F VIEHHHEOF — & TlIHESE
7eb DX BB by, Manjil iz PO MRS (Organization of Housing Study) #%
WEFERE LT, HEORLED 2 BHM» DBEBOTHR CEEN LA T &
DZETH5.

7. # 5
7.1. ABIBEDHT
BEORELXTERICEMET % 2 LR KEOTFHOWRCARTHS. Tirhbb
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FELHEDOHWBOBEEDHATRELTA L EN TV B EIT W2/, AR 4 Xt
THE A DHRAKRIC L AWERARC LB &, HTUEIIESEDL - 7Dk Bivarzin € 47%
THB. FOERMOE LR TITELE L 10~80% TH 7. Rudbar % Manjil 7 &

BHEEZEORC ST E A« DFHEDBRA A2 5. APEEIC I ARBELILIR TV,

Bivarzin 1 3HFEEE VO L TERNT, LOBWHRTRITBPIC X 5B OHIES
Botdhrd Liise,

L5 VBT AMOARMBOFILZ R CAHLE 5. Qazvin FgHD 1962 4£ Buyin-Zahra #i
BORNIBIER AT OE Buyin OFTERIL 19% (A1 2,518), FDEh DR 4 Tk 9~

16% Tk -1 (AMBRASEYS, 1968). Zh LIS EOBPEDHER LA UL L > aBETHS.

4 5 VER®D 1968 4¢ Dasht-e Bayaz OHEOEIT A D 11,000 © Ferdows it 700
A 6%), A 1,200 © Charmeh Tt 35 A (8%) (AMBRASEYS and TCHALENKO, 1969)
EWV S XS RBTERIIE:. —FF, BOUATEIBREIRTH2H0LH5. 17 VEED
o 1972 4 Qir WMETIL, 5,068 ADET Qir DIFEIL 3,399 AxFz 67%), BRnd
R B0km DIpSoHgo Ao 23,000 XL, B L% 26% OBEME N (MCEVILLY
and RAZANI, 1978). 1978 4£» Tabas HEOKZA D 18,000 © Tabas Wit 85%
Zhich 11,000 A, Fahalanj FCizAR®D T1% whics 2,500 ApFET Lz (BER-
BERIAN, 1979) &\ 5.

17 vOMBREOE XL EAVEROELVCEBRCEOREIC X » Tdebih
Twb, DL REROFHET AT vRF v o DX 5 KRBT LB E MR X » T
KELEbLLRRWV. Lichis T, AWEERE LEUE LOIFECER—E, 2% HEED
Bz AORC LERC TS THA 5. 127, HWEHMHKERLEE RERLALOBIO
ERNS D OFE R 5 %2 5. BuyinZabra #WEWISEOBFIRCHEETL, HEOHR
B RAE, MERERBILEFTH T\ 2 ETHEEANRS VD, FBEERNFET
Lo BB O EMECcE S, Tabas HEDOETRIZETICE . BT BEHEH
T 19 RFEF4E L7cAS, BERBERIAN (1979) 1324AE 2RR& 0 A&, Tabas BREMDOEL
BERAE RO 7= D BINEE W D ARER ot & LT 5%, L LEERKE 1RO T
Tabas OEEILEEMEICTEM 1S 5.

Rudbar 7 X OEH OHEIERBANC b - BiEH&BEE0 Lo T o s
ot WAL EZEND &, BYOWEOBREIIHED T N—RICO L. Fie,
TR BB AR GO e D A R A sl DT, L FORELLET ORI AL S
b nioe, HHTRADRBEL TR LI E-Th, 1 FE o0 A 3z
Table 2 »BHdohs5b X 51z, Rasht © 4.4 A, Rudbar & Manjil C+hFh 4.9 AD
I 3 cizd e, Lowshan o 5.8 A, Tarom-Olya #X <TiX 5.3 AD X 5 1icH
ENTBESEL LS. REOHECEL, KEEXLVWEEHENRES AL L%
z2bhb. Lizits T, Rudbar % Manjil O TENILUFOFEHELZLEL EES Z LT
TN THA .

2.2 it 5 Gilan #{® Rudbar E; (Township) & Zanjan o Zanjan
#L Tarom-Olya #1X (District) %Sl c@BEN R BmERR CH 513, Table 2 iR
L7 & 51 Tarom Olya HK DFET=51% 0.02% &/ DT hwiEs L, Rudbar I
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(AB 90,771) T DOADTEEDHELHEE LTL L 5. Bivarzin © 47% 3B
W& 1L, Abbar % Jirandeh ToD 16~27% Mz DHEZRF LTV 5 L2, HiRks
TR 20% L35 &, FEEOHEERK 18,000 A LicB.

7.2, HEFHOHE

BYIc L DHFERIL S, MEBORTEH#EETERVTHS 50, b HTh~L >
@ Rasht OWENOXBIDOE EOWILE Y OHH BB LCE T Licn, BRI
HETLTEEN L VDT, KEDOKRELDNIL L o THANROH L tEL bR 5.
CCTCREACHAMAINER B ez LI s. ChRBEREOERThOES, S
MEIhaHAE—FT 5. X VERDILHF TS5 Rostam Abad 0 7 = » 7 FOEE
LA THS. Pakdeh FHIBIEEIE OB T%. Photo 21 D7 m y 7IHMD
FRIhBHEOTH X IR LETH B, EThoMBES G- ALz LA
HBOFAERT. FHADH (Photo 22) TikEEa\ LEDEI X%, HITRERES
w5 (TSUKUDA et al., 1991) » B FHI W B BEHAICE .

WROEFANOBHECTRIN MBI L ERENKREL RIDcLiibsrb L
. Bz X Tabas WEOE, MILERTHAZICAS A P LIHENBOEL, TR
CHokBEH CHRBEROBNEABE Lz, ch2\WMEEEH - bFHEIR 2 Ha Lzt
DF R TH -7z (BERBERIAN, 1979). MBI OWIEL S HE I 2 BEREBIITIEE T
&R (AKASHEH and ESHGHI, 1980/1981) o T, Zhicfz TP Ihs Bzt
METHDH, WThC LARMAPh ClIihote. DX 5Bz HHE 7 O ik
WP TREDHROBTHSH 5,

ADFEERDNTEEBELTCAR LS. T UVERRTOBREDIET, BIOKEREIH
X BHEOENDOBENL, MEAECE S THERANEN LD LERTES, &
WD, REORAMIIB I VECTHS 500, FEIME L BB LixELD
NigenbThs., EE, ZOHMAOBRREMN 40kn LR UL VoMK 5E
B BWIREIGL & 70\ 23, MOINFAR (1990) 125R UCH 5 BRI 100 km D HiS D
IERERFSFPL T 2B TR LR 2% &, TRETLEBENN 1~2 BThs.
FOLOICBRTBEETHOA D =R AR I Aotdh i Wb it .

R, BECOWTETFOEEYF 5. AMBRASEYS (1963) 13+ &E VL H T LK
HEY OROPEOBREXHEHEEEC L. 2hic ks ¢BEIX i, #BECEY L
DHFLEIELD 7 —F RO F— 2R3 WEXZT, POLARERY I 2BTLELE Y DR
Wit AD D Bk 66% 2T HEIRTW5, BE VI Gl EofEr®n 30% @
b, 17 VER O TEBRCHTY & 5012 A ©H%. MOINFAR and NADERZADEH
(1990) 7t EHEEINTCHABESMOILHTERE VI LEE IX oRS5 S 13h %D
A TREbicnwEtEBbhs. B X % HE oW Tix, MOINFAR and NADERZADEH
(1990) <> MOINFAR (1990) 1= &Ht O FAINEE 2358 ST 5b, BEKX O F - 212
Abbar 7203 Linvig\ 7y, & 2 THERKFES T 0.65g (687 gal) %3043 Lic.

73. T b=y XRERAMBETE

1 7 Vit Himalaya 225 Alps ~2:\0F COMBIEEE BT S, & OEHHIL<L

Ve EMDL I ACEETO 1000 km ©RSIEKIEY &0, FEik Zagros LR 72



438 i % R b

BT, FERE=RPFILOFDE % T Arabia 225 DOWHRRAZNRB T & 2HTH
% (TAKIN, 1972; SENGOR and KiIDD, 1979). BHAEZLARALE T V— BT H~ED
T, Himalaya (A C X 5 EHRER - T5,. 1 9 vEFEIZ Eurasia v — 1 &
Arabia 7 v— F OFTEIL o LIEE-BHEF RO EfE2 20, S X 56 &bk
DEIOEMPBE - THRAZLDTH S, 15 VHIR I DA Arabia &7 2
7, BiIA VFO7v—bedbBEN, FBETERVL 5L Tnb. £ 2 THEMEN
W £ 51735 L% (BERBERIAN, 1881). Jhicfi@E3 % Eurasia 7 v — F Dl
KRR (Turan 7 v— b & LMEER%; Flz ¥, BERBERIAN, 1981) & 1 5 v4#EHs
MOBRND A CHOE MRS S, »ACEH OB O Caucasus | & HE D
Kopeh Dagh [UHiZ O A Cla BT 2 WBBREHF S L 01 7 vILER » 2 CER
o Talesh [ Alborz [UHNCH - 7Bl LcEESH®ENc it it T 5. LE
PicHON (1968) 1, 1 5 vOHs#iL Eurasia Y1 — FREIZEINTWB LD EE L 10,
MORGAN (1968) 1X#Fic 7 v — MERZZEL, Eurasia 7L — b &4 5 vaHFi.
MCKENZIE (1972) = NOWROOZI (1972) 133 - LI HEIL, BiiE, By A
OHIF —>D<f rwm« FU—p &Ll

EDEDT V=t T2 b2 AMABEUNTFELHEE L L 20, WThic
X, 47 VIEERNEBNET 2 =2 ADOETH D LI, SEOMBITE
DX O IRIEET CRAE L.

SEDHWEDRBIABRDOREN DDV — ¥~ — A0 SR DM % il A
JELTED, LARFOMICE > (TSUKUDA et al., 1991), Jirandeh % Pakdeh i1
BRERORHIMETS. ORI X Y ItHE-FEOEMRSCHRT LR
Hrokmy bOoORELEETHBAM TCE Cle o L2 EIR DA, ZOHMENBIL
W R HEE Ly, Pakdeh 0#EIWE 2RNLEFETHS. T, ERBNEE
L7ciFRUE E R Rohs o T, 1e?d, RESMCHE R T % EKE O L Qezel-
Owzan JI[2\WEH 5 A ET AT OBEBC—FK L, HBEXILAO BiE oMl
F4: U7z, Landsat BEESHPN OHFLH D RELOH L 3IE—FKT5EE ThoEk 2
DEELHEE IR T 5% (TSUKUDA et al., 1991),

T, 417 VvORBORERY (Fig. 8) 2R5 L, har,E - THREL, L
EBEEBTECERTLEXEIELTCONS, 1980 £, 1947 48, 1960 4, 1970
5, 1980 FEORTHRICERENDH D, 1990 F£OLSEIOME &7t - 7. Rudbar #E T K
bBOTIRRL, SHS LXLLEBRRRL dahiy. MBTFAMEOHKENEN N
5.

¥z, 100 FOFRHTRIM Y, SEOEFEMOEAD 1 T vILEROEENL 1 7 Vit
Rife &b v apEme, Zo—HFledERlo Ardabil EOEENIELIXE &7 L
2%, BEEKHENS -7 LXTCRB N (B.AH) ., F0 X5 bl ELo 1988
FLRATHRYET AV A =7 TKHE (M7 (REx 788 HEREl. SEOHME X
DEOAMBEMHER L Qazvin » 5 Tehran ZF COMIKTHBH, =iz A.D. 958

% 2 A 23 Bz Ray-Taligan HE2%&4 LC\»% (AMBRASEYS and MELVILLE, 1982).
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8. b VY IC Table 3. Number of damaging earthquakes in

- D% == ' ; the world causing loss of 500 lives or more

® mi&iﬁﬁﬁiﬁ{’i’ EE’J‘& L during the period from 1891 to 1989. Data
THAANA - T Bx B HEER O from Utsy (1990).
BREH - TRHME Licc L0356 Region Number Percent
BELDELDOTHS. 17 ViC World 153 100.0
BT LHBEEEL, W - WA, Iran 27 17.6
SURICO\ TRE S ZE BRI, (C;E::];zding Taiwan re:'lt)n) o
1

WE#%VC P 7 < iﬁ%lﬁ‘-&%f LS Turkey 22 14.3
iR OB IR TH 7\, Wb Japan 11 7.1
ERADREROBETH - T,

REDOHE, WXORBLEELLNZ ENS 2550 B NHZEOHBIH A PE 70w &
B, SRIOHBEIRFELINZ, V—AFhy 7OV —FERFHEYT v ETER L
TWicAb L, WEROHEBRSGOESTALS R KW EELORE., Fh b AR x v
Y- LBHEDT — XL BETHH1D, TELHETELOF—2%2ED L5 LB
2, REHOHIRELE A DEIOBAND - TREBRICK - 12,

47 VIHWREKEECTHS. Table 3 R Lick 5 el 100 £ EH 500 AL L
DHELH LB HA T 188 EBhH52, 205D 271 Bd1s 5 Vv ToRE L. Eic
17.6% wicsh. kHAHE (BEBEYEL) © 16.7% ©, bA=2o 14.8%, HAD 1.1% &
D3 AT vEbvakdbhbeh l 320% CETSH. WEOHEE TS 2T HEARER
—THBHZ LR ICHLR T30, WEXKECIPREORHAEL?. FoELFERI
MRTBERSCHETS LEbRD D, F0RMNCHBANLERND DD Litio.
Rudbar RO\ T0 Z OBMERAER L & OMROMERED EBOBMICELETE
LT EEBLUTS, BEEZNIENY 6D, WBEORE CHAREH D b DIXILITH 8,000
FEEICHEAE L1 9 v Buyin Zahra 37 Sagzabad EEOMETH S (I, 1990).
HEREROBELE B LR OMBYE K= ) OB2S 5 vicdh B 2 L1k 5.1 HiCh
o, TOXSBEOHECOERLEBETH Y, HMEBEGRAC ML CTHERER S OME
RAECELERAELY SOREDRFIIER DN LK T 5.

4t F=3

SEOREDEFRLRITCHc - T EFMEER oKX BEEAMHAEE, SiE
BEMBRRME, RIFEFTNAZRGE, IBEPEERT 7 ) »ROFFEH—K, T ~
7 VHAREREOFEBEAE, BRESTK, FHINEEK, HEAZMEBEEHTOMBET
EiR, MEBEEE NESTFHERIEE, FEROH VK, KT RE, EHE/ S
VKERED ANy Ve AN T VAMFREE, ~AYF < LUFBREE, 7oA -
Ty UNDTVHIRERI LD ETE T~ T VRFRHRRYBEPIET 0L D4, THIE
HARERECARFTOMABREE, AREEHS, AR ERA% O ERL &, 7
~7 vEEDBRMEAZERFRELNAIE L DRH0F 2 KEBFEC /- 7. BR
KREL IO —Z BT, 7 VIO 7 v Py y VMEREFEYRLTHES, HEa L
FEEROMHZERCIIMP T 24 DEROREERS v Fyry rOEF A 7 EE
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DIER L LCHEW . #EHRATOMBEREERC b BT W T 58 - /2.
HRHEL RO IIAEFERRCIEFFEIROBECOWTOTBMEBRN LCEE, &AM
AR St ORBE—RLOHMBEETT O THE—FKICIIA 7 v OXXEER OREE2 T 7.
ERGHE K SEE TR OBEMMFLRICIL Y 4 V ¥ vHIEBOB B2 I EV. Mk
DH AR EH - LET. ek, HAECEMA L LTECHARIEIIREFHDS (B
BREEMBE- SR RBIE) (BFRRsEHR S 02044171) % 7.
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Photo 1. Valley with the River Sefidrud viewed toward north. Many slumping
slopes are seen on the mountains.

Photo 2. The River Qezel-Owsan and the southern mountain range viewed
from near Gilvan. The arrow points the active fault confirmed by a
Landsat image (TSUKUDA et al., 1991),

Photo 3. Destroyed Rudbar City. Looking north. Olive trees were planted
as in Mediterranean Sea regions.
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Photo 4. General view of the ruins in Manjil City. Looking north.

Photo 5. Close-up view of the City of Manjil. Almost all the buildings were
destroyed completely or bayond repair. The scene looked as if a giant had
‘ crushed them under his foot.
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Photo 6. Ganbarabad area in the town of Abbar. Looking north. Mud-brick

houses collapsed. A two-storied burned-brick house with a wooden frame
at the back stood, suffering relatively light damage. 45 people were killed
among the total 400 population in this area.

lives amounted to 47% of the 638 inhabitants. On the top of the hill is a
destroyed mosque as shown in Photo 8. Utility poles remained undamaged.

o -
& = 1
52 ; e %

e o
que in Bivarzin. Reinforced brick tower fell down to the ground.
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Photo 9. Distant view of the Village of Jirandeh, where the loss of lives
amounted to 16% of the 3,153 inhabitants. Photograph taken at Site No.
2 in Fig. 7, 1-2km north of Pakdeh Village.

Photo 10. Destroyed adobe houses and an undamaged water tank in Beg Kandi
located in the vicinity of Abtorsh, 50 km south of the source area. The
death rate was 0.02-0.04% for the 1,600 inhabitants.
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Photo 12. TEAC DR-10 seismic cassette recorder
at the Jirandeh Station.

- e

Photo 13. Tall building in Rasht. Eight- Photo 14, City Hall of Rasht. Two-

storied steel frame masonry structure. storied wooden frame masonry strue-
Some part of the bearing brick wall fell ture looking southwest. The heavy
down. Wooden strueture used under the cap made of brick at the entrance hall

roof. fell down on the pavement in front.
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Photo 15. Damage to a two-storied building of the Vali-c-Asr Hospital in the
suburbs of the City of Rudbar (Site No. 5 in Fig. 6). Looking northwest.

Photo 16. Same as Photo 15. The floor Photo 17. Damage to a two-storied steel frame
colapsed due to damage to the building in Manjil. Roofs, floors and bearing

concrete columns and timbers. walls collapsed.




Photo 18. Destroyed elementary school building in Pakdeh (Site No. 3 in Fig.
7). The brick walls collapsed. No bracing in the wooden structure under
the roof.

Photo 20. Dome brick roof without damage at
the Jirandeh Seismic Station. One of the
earthquake resistant structures in Iran.
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Photo 21. Collapse of the block wall enclosing the site of a storehouse for
farm products 1-2km north of Pakdeh (Site No. 2 in Fig. 7).

Photo 22. Collapse of a block wall in Pakdeh (Site No. 5 in Fig. 8).

Photo 23. Huge rock fallen on the dam site
(the Sefidrud dam) (Site No. 7 in Fig. 6).




Photo 24. Slumping of a slope beside the road between Saravan and Rostam
Abad (Site No. 2 in Fig. 6). Looking west.

Phote 25. Landslide at Jubon or Ganjeh looking east (Site No. 4 in Fig. 6).
A fresh scarp at the left top is the sliding surface. The head of the
slump bloek and debris tearing many trees are seen.

Photo 26. Landslide at the south of Pakdeh (Site No. 4 in Fig. 7).
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Photo 27. Fissures on the upper slope of a
mountain north of Pakdeh (Site No. 2 in
Fig. 7). Looking north. The fissures are
aligned in several strips trending N-S, ex-
tended further aeross the northern valley.

Photo 28. Pakdeh Village viewed from Site No. 2 in Fig. 7 photographed by a
camera with a zoom lens. Looking south.

e = ke

Photo 29. The largest open crack on the second terrace of grassland in Pakdeh
(Site No. 2 in Fig, 8). Looking west.
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Photo 82. The measurement of cracks on the ground of the calcareous tuff
(Site No. 4 in Fig. 8). The horizontal offset was less than 20cem left

laterally.

s i i
o e I

Photo 33. Ground uplift due to liguefaction in Astaneh. The total vertical
amplitude of the deformation was as much as 50 em.
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A Field Study on Various Phenomena Associated with the
1990 Rudbar, Northwest Iran, Earthquake of M 7.3
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Mohammad Reza GHEITANCHI

Earthquake Research Institute, University of Tokyo
Hitoshi SuzukI1
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Institute of Geophysics, Tehran University

Damage to buildings, facilities and people as well as various earthquake phenomena
caused by the Rudbar earthquake of June 20, 1990 were studied by using the method of
field observation and inquiry of the inhabitants. We visited more than 15 cities and vil-
lages from July 18 to July 26, 1990.

Buildings closely observed include the City Hall of Rasht, the Rudbar Hospital, steel
frame brick structures in cities and adobe houses in villages. The direction in which
cement or brick block walls topple down provides a clue as to the direction of strong
motion. Some findings were contradictory to the ground motion expected from a simple
earthquake source model.

Liquefaction in Astaneh City was one of the most noticeable effects on ground founda-
tion. The ground deformation was as much as 50 ecm in vertical amplitude. The flooding
water was reportedly hot.

Slope slumping and landslides were noted in many places in and around the aftershock
area. A clear scarp and massive soil slumping were seen in a landslide north of Rudbar.
Several strips of cracking extending along the crest of a hill on the uppermost of the slope
may possibly be an initial fracture which will release the surface layer on the slope caus-
ing a landslide by another strong earthquake.

Fissures found on the ground in Pakdeh Village included a huge open crack 2m wide
and 10 m deep. The crack intermittently extended 500-600 m length in a WNW-ESE direc-
tion accompanied by several subparallel small cracks over 400 m in width. The cracks broke
the hard rock ground, where we measured the lateral offset to be 20 em at the largest.
Consequently, these fissures do not imply the direct appearance of the underground earth-
quake fault. The inhabitants reportedly observed flame coming out from the open crack.

Inhabitants and workers who were in the field at the time of the destructive earth-
quake saw colourful lightning in the air and heard audible sounds from the ground. There
were some more information regarding the direction of ground motion, the mode of shak-
ing, ground water change, sea level change etc., which may include both reliable and un-
reliable reports.

The Rudbar earthquake occurred after 9 years absence of large events with magnitudes
of 6.8 or more in Iran. Since large Iranian earthquakes tend to occur in succession, there
is some possibility that another large earthquake occurs somewhere in Iran within a few

years.




