L CEaan gk 9 (sld sasyglis daghgy T
B3 55 bhuses g glusl OMlss ganlllao gl

fr=
—
e s
v
o abeat™

- e —

Ome) P (G0uSlags, R S N D v~

o= SN ~_— =<

e S Pame SISy ol el B TN
‘ v .-"~‘: - : ’
Y’Y? / \?‘&)L&.” = _



Wb bl (o
SIW0 P ko g

ke 98l SO




SIYYS (o> 1Sy
-Nazari, Hamid, Ya1A

Geo-archaeology and visual concept: a scientific synthesis[Book]: methods, visual technologies
and artificial intelligence for the study of past human-environment interactions/ Hamid Nazari;
employer Research Institute for Earth Sciences; affiliation UNESCO Chair on Coastal Geohazard

Analysis.

LY YE =10 (035 yuiw Ulyps

Lo VXY 000 (0o TA) w093 al> (po 115) oSl Jgl al> ad> 95 LS
QVA-TIYY-10AY-) -7

WY RPN L] 0] 1)

sowale SylSly Sy -s)lus pspio 9 ewlivanliowl puo ow)ld @y Ulgic

Methods, visual technologies and artificial intelligence for the study of past human-
environment interactions

s> VgiS )l gi>

onliottliwl guo;

Archaeological geology

ool Guslis gue; whbles (sow)S 9Sunigy

UNESCO Chair on Coastal Geo-Hazard Analysis

o) pole 03 iudg3) )9S (o WBLILS] 9 (ewlicdime; UlosLw

Geological Survey and Mineral Exploration of Iran. Research Institute for Earth Sciences
0/CCvo

£/00)

Y OVIYYY

5913y U g Vlgic

Syalb wlaziiw
Sl

L) o 3pd Cusog
cowlssh

Cowlssl

550 Ulgic

Ulgic soungilsl
€9090
€9090

059391 awliw
039}9| awliow
039}9| awliow
039}9| awliow
0,5iS Sy 03,
LMD Sy 0,




* oo

ol 33Ls aej @lyble 3 gSudgy o)
o) pole 0aSiagdy

gouiS (Same LT g (ol o ol

b bl (o
SIN0 poake g

oo gl8ly S

) e

SRS

Spring v-vs

ol b5 4 ool QLS 5l ol )b (glaoMS lisgs oyl
W o )l b )b (BAles ol ) cuss als 0 QLS Jauad Cun pd g ol gy cdialy cdun oS




ke 3BTy o= )l parde g wlid il (e

Geo-archaeology and Visual Concept — A Scientific Synthesis

L;w)lé dMM>

55 e 105
Author: Hamid Nazari
ol (LS ) bl )3 sSigy (oS
O pole 0aSimg
UNESCO Chair on Coastal Geo-Hazard Analysis

Research Institute for Earth Sciences

Mo YoVF [ gddsyed V¥ 0 : 5,150 L
Year: \¥-0 SH/Y-vs CE

ISBN: aYA-£YY—VOAY-\ ¥

bl o) ple pulid Glil o) 9090

Subject: Geo-archaeology, Earth Sciences, Archaeology

ol 03l BB imgh g (odjgel CBlanl (clp o] job 4 g sl o (pgli ol GLS Wl (950 b )b o )b B aslgs olisl jolaie 4 jlsgs ol




L FOp
A=
ST
T

IFI
7/% | Research Institute for Earth Sciences

Gealagical Survey ol Tran

UNESCO Chair on
Coastal Geo-Hazard Analysis

wn Twin

unesco

Chair

2

0>y

I

Gl eS|

oo 63Uy S~ o papie g (cwlidlwbae 1 lgie

O pole 0uSdlgy 15 e
=)l ez e b
SS9,

Lg)Ja'.S Ao 1085 6

S e Jolo S5 ll ey Olible )0 9Sibgy (o )S )

O)})M)Ml)

Sl (o g Qe il S84 5 ol (2L Gaej SLbLe 0 gigy ()5 (55 L

VEeO 1l ol

i B0 1olF Lo

YA (olan
AYA-FYY-VOAY-V F-YF oSOl
khazepub@gmail.com



mailto:khazepub@gmail.com

G & UNESCO Chair un == AL
P S 3N Coastal Geo-Hazard Analysis M Uneldia
Sie, @ ' ’ FA = "z
13 = |§
@ & /%[ Research Institute for Farth Sciences
==

£ Gealogical Survey ol Tran U n e s co

Chair

S

I
I
I

Report Information

Title: Geo-Archaeology and Visual Concept — A Scientific Synthesis

Employer: Research Institute for Earth Sciences

Original language: Perian

Output: Book

Author: Hamid Nazari

Chairholder in the UNESCO Chair on Coastal Geo-Hazard Analysis: Hamid Nazari
Publisher: Khazeh Publication

With Cooperation UNESCO Chair on Coastal Geo-Hazard Analysis and Intelligent Geo-Mine Company
First Edition: Y+ Y1

Edition number: °+

Pages: YA

Shabak: AVA-IYY_YoAY Y ELY

khazepub@gmail.com



mailto:khazepub@gmail.com

Va0 ok de> SoMad parde g (eolid Gl (e T (o)l a0

0o sy 1 39)4 g 42 )Ly oS G gyl (gl el (W € sale (goTy G- ()l parde g (s (Ll e LS
ceolidogu ) owlidmo; o sbe) 3l g 35S oo JSB (wlidsliwl § (o pole (IW Joro 3 &S (gland) b (sl ¢ owlid (yliwly

S oo o3liiil sl gats3S (638 bae (5Ll sl bame wlidan 13 9 ($59l9d 90955 ¢ ol S

bl clagisy 5 ola Gle «wunds Juad gy ol 0dd (05 (2SS Gacugn @ S g Lol b o3)lez 3 CLS

o ok slacgionl s esdsl 5 o Sl (il 5 Sl (o) (e psle Jpol i) oo tiind o iy,
1 ccslolgnlo 190 5| yiomi 185,1s Lol Jliond o 6,hos (slas sl b ctimd o JuSuis |y OUS (sailyglgs (st 48 o ilia Juad
@l g paasS Slegdge 4 s Jad mh omdle (350h 5 (2Ll SlMT slaptans olen 4 (o3liy 5yelS 95 g
93 . owlidmaldlan 3 g wlido; Joliol 5 (wlide; Jan > w@id, gosul g EM3| (63,90 Slallae ol LS5 claai],d 1aijlbp o
Sne SBLEST o olidipaj Glojl (e pole 0aSimgfy )3 0355 euiis (pio%y Soje> (Ll Sy ohug S 5o Lo L Juab
9 o0 Ll Gl nl 5l (g3amte (63)90 Slalllas ¢ fuad 93 (ol 3 imd o SBSL Ty ol (GBUS (yej Sl )3 $Suigy (S )3 5 5988
by ol o slagad)] 5 Show (545 5 duior €55 Yo o¥ 3 5l g o2 Sl oy Jlod JuS (5550 sl 3 clie JuS

Ol lapiginl a8 5 ollie (sa2ld ola)s 542y o))

U9y il «dan b Ol Olf).:.}b& G:L.J solaie & 4 Cal L;uu.liﬁ] obi & u_Lol ols” ol.'{9§ Lo oy sl Q:’.‘

w‘owdsu\:uwm A1>J9aa_9w).e‘99

ol 438,50 00

[2C2C2




Va0 ok de> SoMad parde g (eolid Gl (e T (o)l a0

Abstract

The book Geo-archacology and Visual Concept — A Scientific Synthesis offers an integrated and up-to-
date account of geo-archaeology, the interdisciplinary field that lies at the intersection of the Earth sciences
and archaeology and that draws on geology, sedimentology, pedology, geomorphology and paleo-

environmental science to reconstruct the physical environment of the human past.

The book is organized in fourteen main chapters with a set of technical appendices. The first five chapters
cover theoretical foundations and core methods: an introduction to the field, principles of Earth science,
field and laboratory methods, dating techniques, and geochemistry with stable isotopes. The four central
chapters, which constitute the innovative core of the work, are devoted to visual and digital technologies:
satellite remote sensing, airborne lidar, UAV photogrammetry with geographic information systems, and
machine learning. The five concluding chapters address specialized and applied topics: site-formation
processes, regional case studies, ethics and disciplinary futures, Paleoseismology and Archaeoseismology,

and paleoclimatology.

The two closing chapters, with particular focus on the Iranian Plateau, reflect the author's direct research
areas at the UNESCO Chair on Coastal Geo-Hazard Analysis, Research Institute for Earth Sciences,
Geological Survey of Iran. They present numerous Iranian case studies: the Mosha Fault in the Central
Alborz, the North Tabriz Fault, the Arg-e Bam citadel after the ¥+ + ¥ earthquake, Persepolis and Tepe Sialk,
and the paleoclimate archives of Lake Urmia, Lake Zeribar, Lake Mirabad and the Iranian speleothem

network.

This Persian summary, of approximately twenty pages, is intended to introduce Persian-speaking readers

to the aim, scope, methodology and chapter contents of the main English-language work.

A note on methodology: in compiling this book, the author has used artificial intelligence as a drafting,

structuring and editorial aid.
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o, English Definition
liad o biasly 05 Geo-archacology Interdisciplinary study at ;Irls hi:et(e)i(s)eg(;fion of Earth sciences and
ewlbuidus Stratigraphy Study of layered deposits and their temporal relationships
ewbbgmw, Sedimentology Study of sediments and their depositional environments
ewlbwss Pedology Science of soil formation, classification and morphology
o ;5 g3y 2b o Radiocarbon dating Method based on '“C decay; effective up to ~°+ ka
v US| PO ST CIROve]| WHAVIN OSL dating Trapped-charge dating method for quartz and feldspar sediments
C3599999,5 9,093 Dendrochronology Tree-ring dating, annually resolved for the Holocene
Sl ogigi! Stable isotope Non-radioactive isotopes used as paleoenvironmental proxies
39 31 Lesiww Remote sensing Detection of surface features from satellite or airborne platforms
Sl LiDAR Active laser-based mapping; can penetrate vegetation canopy
Sl UAYV / Drone Unmanned aerial vehicle used for photogrammetric survey
&yl 45 9l Photogrammetry YD reconstruction from overlapping photographs
oS ol s le Structure from Motion Computer-vision-based YD reconstruction algorithm
S omaE A Convolutional NN (CNN) Deep learning architecture for image analysis
8 Accuracy Proportion of correctly classified instances among all instances.
Sl Recall Proportion of actual positive rirl;n(s)tiagf:es correctly identified by the
Seigo ;1 o F\-Score Harmonic mean of precision and recall.
il Mean Average Precision Mean of average precision values computed over all classes.
035‘){‘% Overfitting When a model learns trainoi;ll%l ;dlz:; rtlo(;)af;)sely and performs poorly
0998l Taphonomy Study of the fate of organic remains after death
u""w"} Hobwl Archaeoseismology Inference of past earthquakes from archaeological evidence
ww"}r‘ﬁax-’ Paleoseismology Geological identification of prehistoric earthquakes
Jleé LS Active fault Fault that has moved during the Quaternary and may rupture again
il ys Trench Excavation across an active fault to read its earthquake history
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o) English Definition
ol paldlay 310 Paleoclimatology Reconstruction of past climates from natural archives
o gl Speleothem Cave carbonate deposit (stalagmite, stalactite, flowstone)
LS)SJ 9l Palynology Pollen analysis for vegetation and climate reconstruction
w»,)gh Holocene Current interglacial period, begun ~)Y;V++ yr BP
K F.Y o, £, 1 ka event Centennial-scale aridification ~¢,Y+ + yr BP
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Butzer, K. W. (Y3AY). Archaeology as human ecology: Method and theory for a contextual

approach. Cambridge University Press.
Goldberg, P., & Macphail, R. I. (Y++1). Practical and theoretical geoarchaeology. Blackwell.

Karkanas, P., & Goldberg, P. (Y +YA). Reconstructing archaeological sites: Understanding the

geoarchaeological matrix. Wiley-Blackwell.

Rapp, G., & Hill, C. L. (Y + + V). Geoarchaeology: The earth-science approach to archaeological

interpretation (Ynd ed.). Yale University Press.

Renfrew, C., & Bahn, P. (Y Y+). Archaeology: Theories, methods and practice (Mh ed.). Thames &

Hudson.

Olrl b b yo gobe

Ambraseys, N. N., & Melville, C. P. (Y 3AY). A History of Persian Earthquakes. Cambridge
University Press.

Berberian, M. (Y + ) £). Earthquakes and Coseismic Surface Faulting on the Iranian Plateau. Elsevier.

Djamali, M., et al. (Y+ +A). A late Pleistocene long pollen record from Lake Urmia, NW Iran.
Quaternary Research, 19(¥), £)¥—£Y.,
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Fathian, A., Koyi, H., Back, S., Nazari, H., et al. (Y +Y1). Onshore—offshore evidence for active
tectonics and the propagation of the Zagros deformation front into the Persian Gulf. Quaternary

Science Reviews.

Hollingsworth, J., Nazari, H., Ritz, J.-F., et al. (Y +) +). Active tectonics of the East Alborz
mountains, NE Iran; rupture of the left-lateral Astaneh fault system during the great A1 AD Qumis

earthquake. Journal of Geophysical Research, Y12, BYYY\Y,

Kamali, Z., Nazari, H., Rashidi, A., et al. (Y+YY). Seismotectonics, geomorphology and

paleoseismology of the Doroud Fault, a source of seismic hazard in Zagros. Applied Sciences, 'Y,
vVEY,

Lahijani, H. A. K., Nazari, H., Nie, J., Xiao, W., Lak, R., et al. (Y+Y1). Evolution of lagoon
formation and desiccation along the southeast Caspian coast: a historical and modern perspective.

Journal of Quaternary Science.

Nazari, H., et al. (Y+ + ). Morphological and palacoseismological analysis along the Taleghan Fault

(Central Alborz, Iran). Geophysical Journal International, YYA(Y), Y« YA-Y ¢ €Y,

Nazari, H., & Ghorashi, M. (Y +Y)). Paleoseismology (Persian translation of McCalpin, Y+ +%, Ynd
ed.). Avand Danesh / RIES, Geological Survey of Iran. (Selected Book of the Year Y+ YY, Islamic
Republic of Iran).

. Nazari, H., Ritz, J.-F., Burg, J.-P., Shokri, M., Haghipour, N., et al. (Y+Y"). Active tectonics along

the Khazar fault (Alborz, Iran). Journal of Asian Earth Sciences, Y14, }+ £A4Y,

. Nazari, H., Ritz, J.-F., Fathian, A., Fazeli Nashli, H., Mahan, Sh., Vaezi, A., & Avagyan, A. (Y+Y1),

Exploring the myth of Lake Saveh on the Iranian Plateau: the effects of climate change and

civilizational evolution. The Holocene.

. Ritz, J.-F., Nazari, H., Balescu, S., et al. (Y+Y). Paleoearthquakes of the past ¥+ «++ years along

the North Tehran Fault, Iran. Journal of Geophysical Research, V)V, B+1Y. 0,
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