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Abstract

Background and Objective: Due to increasing constructions on clay and marl hells in part of Tabriz
and because of the unfavorable quality and characteristics of the soil and its liquefaction during
earthquake, the area is also exposed to the risk of landside. This paper attempts to demonstrate the risk
of landslide in Tabriz using visual and statistical evidence.

Material and Methodogy: landside susceptibility assessment was performed by means of Evidential
Belief Function Model. Then The environmental impacts assessment of landslide were performed
using promethean Il model in three environmental, economic, and social phases, and at end, the
landslide strategy plan was developed to help decision makers, the statistics used in this research are
related to year 2016.

Findings: 82/9% of Tabriz areas are at risk of landslides. High construction densities were identified
with residential areas below 75 m®. Access to the city’s road network is less than 30%. 142 hectares in
health centers, 853hec in facilities and equipment, 430hecin urban green space deficiency was
identified. More than 70% of vital centers require strengthening.

Discussion and conclusion: required zones in medical department, security, urban green space, vital
centers require strengthening, facilities and equipment presented. The average landslide velocity from
1956 to 2020 is 41/65 meter. High slope and location difference, the texture of the earth and its non-
dense layers, northern slope snow catcher, fine texture, the gradual erosion of sediments is effective in
creating landslides over time.

Key words: environmental impact assessment, landslide sensitivity, mitigation, strategy management.
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Figure 3. Entropy Map

2l EBF

EBF oo addii-¥ S

Figure 2. EBF Model Map

g8 sb b azloe )3 5y 0w JS 5l ae s AVA

0 Soluw ROC Sogel @ azg L.

ol 53 e




Y.

SIS g pale

oo

3]

o,

W A’ﬂ D)

VFee oloygy

Oy es g (Sl

e ¥ 4044 AQAA ~QATA VAVAY VI SAAMA- 3 el ceefe Al 4Y/Ab
- 9 ALAGA AMAD 4344 MQ” 4Y/A AALS = AANS = LA/ oo ool Abfe P
3 A$L4Q AQ/* A AL (SV2 A AM- Y IR ool YAl b\

VA AAQUAN Adlb3 . o el * 4AY/ % # o) # #
S ALY 4744 AMA AbiA bAoA AQ/S LAY/A Yoofo- LAY/A Yoo ceefe e e
el s gi=e rAN YAVAS bAIAA QAL Qvids | Arel ASY/- yoale- | Advre QUAL ool ool LA
QL= o8\ AAbSA VYA 3340 AYA bA/A 444/ MA= | 0sbs SV el o] Aot
P SR AAbAZL A0/ 4 $AL4 Q4134 SAL AR/~ Y4/ e LAQ/A- ool ool VSR
s Bl AL440 LY/4 3 Lot el AV-f AV SAQ/4- QAL v S| VAN

e YOLAA AQN AAZA VAL 3A YA/ - YASo - SAAN v seef Alefe AVe
<rbes o1 Y Adb4 2% LARNN YA YA QA= VAVESS QAMA veefe R Al | QALY
=fo - ALbAS YR Q4041 PAVERS “b/4 AQf - A9l | v Avel ool VAol | VAR
DO SRt Y93\ yi/f- M 3 LY/A I I RSV Avele ool 4300 | A0V
Fien vl A e 4 vofe vofe Avofe Aoofe Avofo vo ) vl Qoo 30/
Lo B SrAD A LA . “efe sl VSR QL QNS ool ool Q-+ VAIA-
a9 iy AASA40 ASIAN bod A Al YA YoM RV b o) S/ 440
o CAbA LA A9 \ 44 Ab/A ISE LAY/ LAY/ VRS R el ISR A4

SYIRA

[0s 1doour AQU - AL AV/SS QL4904 - A oS- MRSES A4U/ e ool ALefe | ARAAL

a0 ueqin QL bAL LY/AL A-IVY SAN AdS A4S ISR oo ool Abfe AA4
P V43440 ANV 3 ,o,w el Q4+ Q4 Sbfy- QA ool QL “BIAL-

A=AA \ .ol Q Vot Iy el ool “YV/A Avefe ceefe 434/ 33/3
i LA=AL YAV AL Qdd AVAA 4bIA4 QAR A3AL- AdAL- SAVIA oo ool Abfe AALA
-1 A3AS P I X TS I S I 1S Y IR IO O (N IR CI IS T RVI7N
-9 SA8YAA Aoy AdLed YA/ A YAl b4/ b3/ bAAA- oo ool Al | A
i) Ay ¥ %SO | ASTN | %dsT | dd M M ) (A:S | (A)S 2N 98/0

Tepowr onstIqeqoId peyydem JuoAe SuIsn sopI[SpUR] PUB SI0)0R] OPI[spue] usomieq drysuoneer o) Sunednsoau] ‘7 9[qeL,

S B Gt bl Lt G R el Ll B Bk ey Wi U G B gt R Lo




&

G o) > il e

powe b

|C.q.

e 99 653').}-»)

AR}

4LAAALAS . b . el e LAY/A 44 ASVIA el el 9l | BAAAQ
Ceara® ¢ | yiia-4bAd AdSY ALY 03 S S\l e AV AV /e el e VARSI VI
aoTr i€ bhri-YhiA Q44 AA YAA AAYS VA A AV K= 431 M= | el L b\

“bhed AQAVAL \AJOS bALSA QAIVA AN LA AO= | AL ceefe el Al | 2A0

AYAQL-04A- A AAASA LYY . e “efe LAY/A A\l AAALA el ceefe | et | AMYR

-l AL LAY AOL AQYAA “3/A0 . e “efe el A0V Ao | e el Vel | SbiAA-

aory i <8 g 40 - 44Y44 “Q/3A “AAYA ASISQ AMA AV youl- | AN el el N VA
1409 LAbASA VY SAA0 A404 3Y/ Sbfe- NN VAN PSSR BERRRYE el Vel | vvioA-

JOALQ - b LA4AL A4l4 . e el ool VR QAV/A el el Q-fe | QVIALQ

Ceawan® o717 | 1044044 bo4iA YOA . el el el AMS | Ase | e el V-l | AN
a7y | VOAA-A- 04 A44AA A414A AbA SAIA bl A00/A- AM | AR | v el PIE 4\

—L0AA SEPL AVIAQ ALYAA 34IAb VAN “34/ Akl | A el Vool shel | AbA A

400 VAL PR QAIA . e e Y-/ Y-/ VbALA el ceefr Vel | AMQ

——— L4444 0\ beovA AbIAL . el el AL AAV ARV el el 9ol | cANA-
3AAb444 L3404 AL YO+ 4 Y /AL il WA BYVE Veefh= | e ceefe | AL 54

bk SAATA LAY Va0 A AGLIAY V414 VS SVVIE IIFYRIN el ceefe | AN | ATIAAN

qen ¥ 54% SUAA TAbAA i 4h/A 30414 AVLIA- | 40404 el Avelr bA/ \ e /Ab

e Ji«ﬁ%k.ﬁwﬂb YAV L4/ i s fle siahe Voofe Voo oifie vy i i & wiaglls Qoo Vi

Sx1 YOA AYRA (AL Vv Al ISRVE ISRVE IYNNIC ISR s PRE A4t

SR TSI FUVENY b 4L Al A4l Agle | ovaas- | Ao el VQ-f | wbidY-

++Q4-A44Y boAVA YA/S 4444\ AS/b4 SAL 4YQ/~ Q- | 4ver el el oS “AIAQ

DIe) AAAS- 04 V4144 QA 4LA41 “AlAd YN S\AF PISVEEN IVETVIN BT E el Ao/ FPTIN

ao7r | vy S Kb 340\ 4 QU/AA SAAA VLY Sl AbAL PRNVERE IV SAVICN RS el Al b\
—440 A Y40V AASoA "4 AV efe A4l Argl Q04 | vA-s el Q el | AMAA-

) avieFe | %STD | ASTN | %dST | A4 M M o) (M)s | (S 8 98/0




Ol e g (Sl YFee oloyge pad I+ 0 )lods comn j dmo (55819050 g pole Iy

Abundance

ROC Curve

1-Specificity

Case Processing Summary

Ship or not stip

Vakd N (kstwise)

Posttrves

Negatove

35
36

Larger values of the test result vanabie(s) indicate stronges

evdence for a posfirve actual state

a The postirve actual state s 1
Area Under the Curve

Tost Resull Vanableis)  Persesss s of deoes and percentsor of speratiog ciases

Area Sod Erroee Asymplobe S * Lower Bound Upper Bound

_Asymptotic 95% Confidence Interval

636 068

049 502 769

& Undey 1he nonparametne assumption
O Null hypothess true area = 05

ROC

10905 =Y o g

Diagram1. ROC Chart

SR Cdl g Sl (285 - (i -5 b bl )
2855 ey S i Cgxr (A o) slox]
slajbre adloo jlne (Fp QL @ pile T Aoy oo
Alojlailsl ale a5 (obj)l 5 dulie S )5 590
Collad cayzo Aalidl uainns yoé Ly podiine 51 i

B W

5 9 o5 Sl )90 )0 1, 0,8 5 aalr ¥ ateg
oolaiwl DECISION LAB S8l ey 5l Jaw ol yo o)l
o) :)" ..\..J)L..c Caomnd L')'.’.‘ 5 6°)J.)15 LSL""U-.’.}? RGO PR
e Sy OlSD ol il B S (SBolis
Bl 31 alols i 5 o Lshes 51 4lobs 5 (558 o
i by o ) Al 5575 128 ot | alols . igSn

ols (gimez 3S1ye 5l alols 5 (G053 (o) ool SIS

haxo Sy Ol 51 =Y Jglos

Table 3. Environmental Impact

X A min W max W

W D E

eENYE | CNASYYY | /- AFATYAY | -/YYYYYO

SAYZN A ARY4 <[+« VFA00Y | -/29AD-0 Pl Conl

SAYYSYYAYD | o/« Y.SYESE | /qavary Sl oas

SIYOYAYEYS | [+« YAAYAOA | -/24F) -7

GVENNYE R [ e YVAVYYY | cARSYAY | 5 nil s,

<IYYYYYO SRR A PSR AR EEVARTANAR Sl codled

\ [ OFFIYAE o




"y -0 Pl Co e b (B3 o) w2 > il oo
Sl cadlesd Alepilcdsy | o e b g piiiame | Jload Pl el
min Min Min min Min >l go
¥ o A ¥ *o o Shee g95
& it ol B Jus sk ol (o
IYYVOVAY LR AN CIFYHAY SYesaY S¥VAVYAD * ool )
¥R VY IYOYVA * Sk
INER INER * SIYYVYYD SNYASIYD S5
CNYASY * il
* -/ aFAD [+a5AD “[-QFAFY - [-q8AFY s
V451140 V- FY “JE-YVA SIVYYAD- D YYOTOA o>
[+ YYEA L YYVY CIYFERY SA\YADAYQ SEFYIOVY Phi*
LYavYa Y- AY [+Av VA SOV R AZLEL Phi”
—YYFRY —+ YYD JYVFAY —o[SYYAVYY - /¥as-£0F Phi

I el oyt <IYAP zo,5 039 b (owlid ey Jle

cadls anlys i e 5B

2 G ey e Canny SIS G051 Sl Jel> s

et Sl B
wobaidl Ol 51 -F Jglos
Table4. Economic Impact
X A min W max W W D E
SIVAYYYY Y | XOYVSA | «/+£EAYAYA | </EY- NN | cNVOSE N F | o[V EYPANS | -/AAQDTY JHEOweY
-[-££AAYYYA | /- -£.£F.99 | -/a4YAYF Sl oas
<IYA-YOOYYY | +/-YOYA-£48 | +/AVfF-Q ’LLSW
(oo
JeXNeYAS | [ YAEOTE | /APNATA | i il oS,
SARNET VAR ERYER RY 252 0 SN IRYLV SR 1L} S R W W [P
| o[+ 9+ DAFYY e
Sl cadles Alerslcds y rodins il U g pdlinns | Fload | 1 Cownl
min Min Min Min Min ol g
¢ 5 e ¢ 5 5 Skes g9
& G bsls | (98 )Lid Lok | (igSmo GbLio ool
VARINA -/3950Y1 0 <JAAVIND [ YYERRO * ool
VYEAYYS JATY-£0 NISTAARYA * S5 3blis




RULS P VFeo olo)gr sl 14 0lod o § bnzxn (55919555 g pole e
* : ~ (535 )L gl
* . : . i bglas
VA930450 VVYOFYY [ YYESSO o
IEFVEEFAYD SIEVYAYY Phi*
S/EVERAV YO AR o[e - AYESEYD Phi’
—[FYFARAY YO AR S/EYA-YYYO SIEVYAYY Phi

e €589 31 ) sl i ITYY Gl (s L Laoslr 5 Lol < SoSme 3blio <(598 JLad byl <osl>

s dalgs il

sl Ol -8 Jglos
Table5. Social Impact

X A min W | max W W D E
Lo YOAPY | +/-VYOAA | /VEVEOD | /YYOY-0 | YADVYOYAY | +/-0-9-AAQ | +/a¥9.Q) S Coeal
SVAPENYD | /-0FFHAA | -/AFYOF Sloas
SIVNOPOYAYY | <[+ OPYEFEY | JAFYYYD | qoiis joé b g puiiies
SAVESADEEY | <[ YADIYS | (ARVEAY | 5l g pdl e,
SIYYOY-EYYA | o[- OAYOPVY | </AFVYFY Sl ol
) IVF-Q-Y0A e
Sl cdlad Alepulcdsy | puiiio e b g el Floads Pl ool
min Min Min Min Min ol o
e 5 't ¢ ! s,Sles g4
&0 Cblige 9 Caodlw = sl Caroz
-[#Y V2050 AR . * Corax
VYOABAAND -/3944A * - IYOAS sl
* Cdlags 9 Cedw
V/EYYA0Y - IYOAS o
[SOYASE <Y - POV Phi*
JOFYANFENVSY AL A Phi-
—+IOFYAAFFV Y [SOYASE <[+ Phi

il 5 el Sner < il Gl
o 3l S pdmeeal i b ooy |28 bl

Dblge FOY il 3 b 53




Yo

v 30 GF il g o b G553 (o) v > (3w e

5 oS s Ql_?qlg)ﬂ sk g cde lob o((oluSang )

)ls oage 1) 5k g e slaldd 4 @ (ot

G b sblas g coni ol ol o -V S5
Figure 7. Surface area covered by urban open
Spaces
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Figure 8. Accessibility of urban green space
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Figure 9. Therapeutic user distribution
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Figure 10. User distribution of facilities and
supplies
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Figure 4. Zoning of the construction densities of
Tabriz
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Figure5. Population density zoning of Tabriz
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Figure 15. Zoning Impermeability
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Figure 12. Distribution of sensitive and dangerous

center
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Figure 16. Zones requiring Part and green space
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Figure 13.Impermeability of the network of
passaged
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Figure 17. Zones requiring facilities and
equipment
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Figure 14. The proportion of damages to critical
centers
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Figure 18. Zones of critical centers need
reinforcement
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Figure 22. Aerial photo of landslide year 1956
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Figure 23. Aerial photo of landslide year 1983
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Figure 24. Satellite image year 2020
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Figure 20. Zones requiring Security centers
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