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Study effect of climate changes on the stone monuments
discovered in the Arab Al-Hisn excavations

Abstract
The research is concerned with studying the effect of climate
changes on the stone monuments discovered in the area of
Arab Al-Hisn excavations in the period from 1906 to 2022.
When population growth and industrial activity began to
increase in the region. As a result, the rchaeological area has
been changed. The research is interested in studying the
climatic changes that occurred in the burial environment as a
result of the change in population activity and urban sprawl
in the region and its impact on the stone monuments before,
after and during the discovery, as well as studying the effect
of daily and seasonal climate changes on the stone
monuments after the discovery. Use photogrammetry and
(2D) programs to document deterioration aspects. Stereo
microscope and dino microscope were used to study the
deterioration aspects. X-ray diffraction (Xrd) analysis was
used to identify the type of stone, with analysis of a sample
of salts crystallizing on the surface of the stone. In the end,
the research gives a scientific explanation for the relationship
between climatic changes and aspects of deterioration in the
stone monuments in the Arab Al-Hosn excavations.

Key words: Arab Al-Hisn - climate changes - Damage to
stone monuments - salt crystallization- plant roots.
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SUsll seandl ) Ghul) U8 L geme e ledig)l ey LAl dal)
eldall olaia) S5 cilly Loy cl€ dppeaddl SV oY Dlaiy ' ey
Ll Lpaal pali da g Aplaal didaie culas 88 callall olasl e Y1
alle 2l Loxie dphaally csill fayg o Sie jeae dia HUsY) Lol cidl 5,,€
et day Ihaes Lle Pla Schiaparelli s Jday) EY)
Jisi Al jeae & AV Ghld) SIS laladl 5 daddd Ve s eSS
a3 (e O Al jaall ) Lol Al e sia dadnl ey
any LS s cdoda )l aal (e 4o et 1S LT k) dihie (Blalidll
B (58 (poSh Aupeadl Y ) Jeadl LAY diege Ty elld
il llee Tayg ¢ geae 8 Glpiall a2l 4 JSY) 2y Glasal)
oo 35l 8 (Aphall) syaall jas dilie & jilis deyl 2w Gl
(Aphaall) 3a0all jeang shall & aall G3Y) calla ey V40T DN ALY
ale die dyylaall dadaiay caginlly jaal) Jleel Ty Gl | (Apk) Sl sy

! Abd el-Gelil, M., Shaker, M. and Raue, D. (1996) Recent excavations
at Heliopolis. Orientalia 65.2, 136-146.

2 Alice Maria Sbriglio and Federica Ugliano: (2014)Re-excavating
Heliopolis:: Unpublished Archaeological Data from the Archives of
Ernesto Schiaparelli and Missione Archeologica Italiana. In book:
Current Research in Egyptology (pp.278-293)

* Mamdouh El-Damaty, “(2022)The Throne Chapel of Ramesses Il in
Arab El-Hisn”, in: Ayman Wahby and Penclope Wilson, The Delta
Survey Workshop: Proceedings from Conferences held in Alexandria
(2017) and Mansoura (2019), in: Archaeopress Egyptology 41, , pp. 99-
114
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sl 4l ) Aaliadl cluhall ) gl (eeliall = e )3l)
QAN Sl sl o5 o) aayall sa5 danlial) aaye A (e 35l
Lo clilaaYl cufiy ¢ 240 Y Gle b olslal aiapall Jin Jd e auldl)
VY Apad) Hlaall o bl cala Flie (0 pae 4 adall culS
O ey Apadd) BV o Bliall Gl legiall iy (e - i)
Hloaal) pLal iy g ATy Anude Gl g dila Lyghaa daly juas
o emn sladl e Ciling W phall b paglly e Lalially 3y paal
DBV e Blaal) ae 458 5lias alal Aypilly dalial) Cagplall il Cua
ekl o e L oKW Ll culiy daladl dal) cagplall (o
Ol Dlae (e dabll By sk ddagyall dplSull @lypsilly (5 lasd)
i Ly ¢ rmn Lo et Al Laliall Cagylal) st maals i Al IS
seliall glef Laie V44T ale duey LBV e dule BT e lgle
S bl clyy 5alEl) e Jledll ) syas saly sk ol 3lsd)
s (e b coulsimla (nandl 5 l) s 5 e ol Baaa Bilas
Shaall JuY) Ayl LAphall dhidd el Sl Laladall s
Nsie) (e adle i Loy o A8l Talaall 233 e 4n Las 451 ddkaially

* Abd el-Gelil, M., Suleiman, R., Faris, G. and Raue, D. (2008) The
joint Egyptian-German excavations in Heliopolis in Autumn 2005:
preliminary report. Mitteilungen des deutschen archdologischen
Instituts, Abteilung Kairo 64, 1-9.

> Consonni, A., Quirino, T. and Sesana, A. (2012) L’Egitto di
Francesco Ballerini. Un egittologo comasco agli inizi del Novecento.
Atti della giornata di studi, Lettere, Fotogralle. Como, NodoLibri
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b Gl elially el bl abyjly el Capall @ilSul
DBV RIS s o B VY e die Leadle JS capan Al dakail)
o ially Jiall Jleel alla el we Sl 5ald 5l daalsy
el Galiind aas NAYT INVAEA (o bl) (3 Guaall je dikis
hleall Zoren 5ol 3aldy el (e Aaals g cadld ) il jaal)
gl (e dihie Canal S LSl jea ddlid) sagd YAV ale
el Goleedy G ALYL ehy Ghee g Jih W as
glin) e clally S 3 a¥) Sl Jysidl mbas @b el
) pead alys Al 4 Agshyll Aw ol Jady Gl CVaes
Loy ¢onnall Capally SUae¥) ol il liled Ciaa ) 2aLRYL
Clilias dpaen Cligle o lelead Loy oliall 028 oyl (e 43 iy
A el e waell Lsbla g Jaad ) Al ) #els Aygaiae
ZAS LB e adsll diey L oaall Ay Jaly el Calill Jalgal (s
il daikd)l GEVL Jld o WS Gl jalhe dlese o)) dan g
O G daY) gual pa¥) mhe o gl Guly Lguasll e
e (e Lo i lay cpilad) ol (A ausilly o Sl Ll sl
phall CYare i e Adliall Glasilly golad) GuliiaYls geadl Sl

® Marie-CéCile Bruwier ,Jean-MiChel Bruffaerts :(2010)BELGIAN
ARCHAEOLOGICAL EXCAVATIONS AT HELIOPOLIS1907
campaign (Jean Capart) 1912 campaign (Albert Daninos) 1907
campaign

" Barros, L. A, et al.,(2002) Modes and Mechanisms of Rock
weathering, in protection and Conservation
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e, Y jlaall adlse 8 damKdl BV o ale JSE i dsh)ll
caladl Llalll jlam) o dalaid)l K gpad) el ) dalayl
Le )3l dadaidl cblall s ) Adle) jileal) dalaiey culilgeal) Ly
O daay LAshidl deEKa) Y Aok e pdle JRE g A
O Jandy daagag o dailan o cpand) GYY A pead) ) e Uil
9 58 J\Js.q aallea ‘; ﬁ (J LA.’U ij\ cﬁjﬂ\ L’;J...a.d\ 3.})3.1.0 L@.i\)d;
BT aai 3aylyially Aalial) Aalia) sl Capal Logaal) o sand
b o aay A Qalill § LVl sl sphd Glaag Al jas
Op Aphd) dihig el mag (@ 1) osa L&l Glell aga
Jilisg . Y4 Lle (Jean Capart) c)llS G Auliy ASaldl sl

¢ Paulo, B. (2006)structural restoration of monuments recommendations
and advance tin research and practice™" | st international conference on
restoration of heritage masonry structures, Cairo, Egypt, April 24-27-
*Jean-MiChel Bruffaerts, Marie-CéCile Bruwier :2010 BELGIAN
ARCHAEOLOGICAL EXCAVATIONS AT HELIOPOLIS . 1907
campaign (Jean Capart). 1912 campaign (Albert Daninos):
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ASaY) Dpalall Tpanll aibie a5 .U gAY) alhlly dnlalinas <)
o dpanll & s ) Al aladly ol il dgpeaill daboall
Oty oY) mha o Telially Ll allaall 28850 Clagledl)
JsY A 5 A el 3 ALl jpall ey (elds Jinas 4DIA
By . T(Otto KERSTEN) G sigl LVl Jihaall U8 (e 50
sl of oS ) san gl GBS We o s Al seall dyaa
Cullad (8 L bl 8 e @3 Al cpes Al BV Sl W
praai zl) Balels jpall oda sy Wl maud "grahagisll gl
Aargd) JleeY Al dala ajlse Gl oda 23 LS L bl
DA e K WS Y el sale) Cileg i (8 ¢ JEY) anagiy cdgylandl)
Dlse sime o Glal Gkl G bl poaS glel i@l il
1 coppall o Lagin dibusall Wl Soyka e 42 gl o) seall (55l
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1 ALBERTZ, J. (2001): Albrecht Meydenbauer — Pioneer of
Photogrammetric Documentation of the Cultural Heritage; Proceedings
18th International Symposium CIPA 2001, Potsdam (Germany).

' AMERICAN SOCIETY OF PHOTOGRAMMETRY (1979):
Handbook of Non-Topographic Photogrammetry; Falls Church, Va
 BLACHUT, TJ. & R. BURKHARDT (1988): Historical
Development of Photogrammetric Methods and Instruments; American
Society for Photogrammetry and Remote Sensing, Falls Church, Va

B GRIMM, A. (1977): 120 Jahre Photogrammetrie in Deutschland {120
Years of Photogrammetry in Germany}; Deutsches Museum,
Abhandlungen und Berichte 45(1977)2: 1-57, R. Oldenbourg, Munchen
& VDI-Verlag, Dusseldorf

“ GRIMM, A. (1980): Der Ursprung des Wortes Photogrammetrie
{The Origin of the Term Photogrammetry}; ISPRS Kongress,
Hamburg, Komm. V1/2, Bd. XXIII, Nr. B10, 323-330.

' GRIMM, A. (1981): Albrecht Meydenbauer 1834 - 1921, in KAFKA,
K. (Hrsg.): Universitdt (TH) Hannover, Ehrendoktoren Architektur
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photogrammetry gsiahasisdll yeaill Ja)sa

e Al Al &l 2y dgyaall BB alaY) (DG ziga o Jsaanll
Aol of Cum Hpeall (e %00 e uyn JAIS ae gAY adadll gl
Ale il alasinly Llaall o3a W15 LS 58 pseaill Lol dpully)
DaalS aladind o Jaall 138 g 524al)

Cuny jgeall jeats clilad) dallae daye a6 @b ey (Nikon D800)
Jpg S Raw alsial (e pseall disad allys moudaslly ALY) (3 gl
opeal) Jaan @y b alal) (6 zasan ) Lelisats lexe dalaill dlseud
§pa & Jlay 3 Metashape glin 4 sasls ady Aafaidl 4uad)l)
folis Al e sall Aegene b Alhall Chedl LilE CaiSy,
U ) A8 5y 50m

AUutoCAD gl (Photoshop) (afgill ¥. ¥

bl jalhe xdgiy Photoshop gmaliy aladiuly jsall dallae
OSar A sl @ylal) (e yhall 38 axiy AUtOCAD ealiyy alasiiuly
ol Golud e adiaty Bl jalaal s daya sy DA

1831 - 1981 {Architectural Honory Doctors of Hanover University
1831 - 1981}; Hannover

* GRIMM, A. (1978): Zwei Meydenbauer'sche Instrumente fir die
Architektur-Photogrammetrie wiedergefunden {Two Meydenbauer
Instruments  for  Architectural  Photogrammetry  Recovered};
Bildmessung und Luftbildwesen 46(1978)1, 33-34.
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" Unger, A, et. al., (2001)"Conservation of wood Artifacts", Springer-
Verlag Berlin Heidelberg, Germany, , pp.143.
Eman Mohamed Nabil., et. Al : (2017) INVESETIGATION AND
ANALYSIS STUDY OF AN OLD KINGDOM CHEOPS FIRST
BOAT OAR BLADE. Journal of Ancient Egyptian Interconnections.
http://jaei.library.arizona.edu |vol. 16 p.p 87-98
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“Kirti Chandra D., D. V. K. Sudhakar : (2020 )Deterioration of a
Building through Environmental and Anthropological Causes
International Journal of Engineering and Advanced Technology
(JEAT) ISSN: 2249-8958 (Online), Volume-9 Issue-3, February

% Mohan Kotamrazu, “Wind damage to buildings, Infrastructure and
landscape elements along the beach road at Visakhapatnam”,
International Journal of Research in Engineering and Technology,
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eISSN: 2319-1163 ; pISSN: 2321-7308, Volume: 03 Special Issue:16,
ICPECDM - 2014, Dec-14, pg 46

2t Maggos, T., Bartzis, J.G. , Liakou, M., Gobin, C. , Photocatalytic
degradation of NOX gases using TiO2-containing paint: a real case
study, Journal of hazardous materials 146 ,2007,PP. 668:673.
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22 \Wasserman, |., (2002). Assessment of the durability of two natural
stones intended for the conservation of the historical masonry sea wall
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Journal of Architecture, Engineering and Construction . September
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water content on selected rock mechanical parameters of travertine,
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10.1016/j.engge0.2010.01.005

(1 631 (AYYY s (uald) 2dall) L )i Ao Ao il ] (ool i .3 ¢ (o ohon (]

-V4 -



vard) oy pilas adgey Aol d el HEN A AL Dl padl il dualya

agny ABRD ) o Gl By Oeall lida g elulally cal il
Sl ot b Cililly cdesis ¢ mall dsalae o pallll ol g
Ganlally sl e B e phall il CR) o LS Aanpally dasl
all ClsSe oy LSl sl C¥ae GDlA) LY ap el
GlsSe G b dhadl) ) gam Las Bhall Loy dalally ddalall
(V) o s T aall

madl i (i) JLais)) 5pal ceags (V) sysem

A jnal) alddally jaall diaae o Juadly) 0.y Y. Y
it ) 53 A ) Lilgm JA1S L s skl Jone g i
On bl 58 Cama Ll (59% Lae ¢ aal) dliddas oy dday)yl) salall 450LeS
O Asall ) ) san Aushl) Jae plin) o WS L Apaal) dladad)

*"Rossana, B. Paola, M. :(2012) Op Cit,P.76

ol ) 3o 3 ¢ e e el d (AN gl (pY-TY s (el dady i 5 Al Alne

A -



— andloys yikas Al Aaddal) 4wl HEY A A Lit) O padd) ylh duetya

35 Lea aall @l o) 4 Jalal laacall iy 7 jasl el
DB G aaplls L) lpan e Apaall duladl dlas) )
ronse s LS yallall ol Ui el Guasll G il 8 dai€)

(A) & oapall

i
_);Aj\ Slialaa O dm\g\ caaj} (/\) 0)paa

(s jlhadd — Ll jad) gl Lgadll a0 vy LY

Lowaal) G dgpaald) JBY) mlaa
shal e dgaall JEY) mdan e diaeall jUadYls 2Ll jad a8l s
il n W dead Cua el jpediy B ) o5 (A dalsed)
6% A8 e uilie Jexd illy Agdlall D0l @l 33515 Jlo)ll s
il Gamy Cigaa cilps cifiy ogiaall mhall JSUy as )
Gl JSE ) (amy 8 dhaags saadll 2Ll e Aaslll clalalls
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29 Ahmad, A.G., and Abdul Rahman, H.F. (2010). “Treatment ofsalt
attack and rising damp in heritage buildings in Penang,Malaysia.”
Journal of Construction in Developing Coun-tries, 15 (1), 93-112.

%0 Agyekum, K., Ayarkwa, J., and Koranteng, C. (2014). “Holis-tic
diagnosis of rising damp and salt attack in two residen-tial buildings in
Kumasi, Ghana.” Journal of ConstructionEngineering, 1, 1-13.
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% Chen, T.C. Yeung ,M.R. and Mori, N.(2004)Effect of water
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¥ Fort, R., (2006). Heritage, Weathering and Conservation.1st Edn.,
Taylor and Francis, London, ISBN-10: 0415412722 pp: 1026
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rapid weathering and deterioration. Proceedings of the 8th
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