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Abstract:

Jerash Archeological Museum is located on a high hill overlooking the aaciémesidential

city of Jerash, Jordan. It contam$ot of organic collocatiorsuch as bonesjory and inorganic
material, including pottery, stone, glass, and metal from various periods and civilizations of
Jerash since the stone age. These artifaetexhibited in showcases or without showcases in
the museum. The present research paper aims to evaluate the degrees of relative humidity,
temperature, and light inside the museum and their impact on the collections. Fluctuations of
temperature and hudity caused by external factors, including climate, or visitors are a serious
problem for many museums. Most of the recent studies related to the conservation and
protection of antiquities recommend the application of the concept of preventive conservation
that includes controlling temperature and relative humidity in museums to balance relative
humidity, for instance, in the surrounding environment to protect these materials. The study
was carried out inside Jerash Archaeological Museum by measuringntperéure and
relative humidity using Datalogger and Digital Light Meter to measure the intensity of lighting
for a year from November 2019 to October 2020. The portable digital microscope was used to
study the surfaces of some museum artifacts. The sesuwlicated that the environmental
conditions inside the museum are not controlled and there is a large fluctuation of the degrees
of relative humidity and temperature throughout the year. The highest value of relative humidity
(95.4%) was reported in Jaamy, whereas the highest value of temperat@84C) was in

June. Thus, some artifacts, especially the metals, were deteriorated may cause the damage of
some archaeological collections, especially metblsggent intervention and appropriate
measures mudte taken to reduce the risk of these conditions to preserve these artifacts from
deterioration.

Key Words:

Internal environment, preventive conservation, relative humidity, Jerash Archaeological
Museum, Jordan.
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€T hpb bb3> a8 WOMM _ Fn¥Xmpc b3U FnAnbTFBCM F AN
W HF XBIOF ®p AKBBF ScTOM T D W THEKHRMN FfkKpvmbe tBlOm p p Y b
ACF3BF ¢T wrpXuyuF Y9 KmBTBIKF UWTHT aA4Y aAbBT pM
PCFpcOFM wtmtTOF bBFMJ/TTIF b _ WT¥YcbhbBKOF 9fF KmMB Tt B
AA3 WNYmMmM _ OpFMAIKWF d9bfrpctO pFpAbPbFM _ IOFpVMAF 3 B |
Pmp AKF nlOw pAXKF3 ppXuF 2SFpbOF wWTfFBC Y9fFTTTE
PppYIF UmUM pFfF Abxp Fanbivb Pt [He e E&YI0m B 4 b/ KOF
WTFBCH wrtdABK d9F _FHhptowt@tOBAbh pp&X yufF2ew p.h(OF MF U X
e c O WATcBKF Wyt T 33OF Pmp AKOF 2 whF 3 OF dfF BF p p HOF
FYehlmmB pXbY wtel fFnlOF wytxppuyuF wbAsBBKF ¢cT ptwmT
AMXYAK PcrpbBM c/IT3AKOF e€eTpfFbAK PcfFbem ¢ 371 IOF
WOMPpKOF nlOw fFabTtTbAB pmkb PechBBw _db FbXAdub® AR Ply F
WwT XppuF wbABBF PcfFphBM .JF3F ®F AxXxIOF aBY JF
PTMAbMcwybB¥IOF mMK BB/Nb FBbD _ NTT ppfFpYCIOF €TpF
BN 26BN AN 3 FDHIN € TORHENE 671 N T TN YE Tp Mg be STE pRexT 2 i AMTHIB ko
wrxBC d9FpbT c¢cT d/iulm cbWOF wt>TpfFbOF SFpcuyuFm |
. €Ept pF%X6 Pcbhs/ 'Pcl bd IOF piNkhy ¥ FB> B

€Ept prpX6 P
nOF/ HAWxbabTm _ ETBhp8 p2MB" wrdphnMBLUPCcHe OKIB
abs b ppa K tEUPNIGEIMT BHOE p T'¢OF p I EOF T p A QDM@ BB Ik’
WTpXuF €pt nAK FYTY bATM _ wBne wrtpXY wxTps
Cteht 23Tc _ MUmMBIF Pcfrbhbe aB p?3bNTt UxfrT _. _ Fpbh
Mume c¢cT Fnxs wrtpXuF WAUIOF ndK bwmhc lOFIOR hF MK K

(. 3¢ 7). )M buFTPp Y ¢ IOF

U PHELTRHEK /MY oK P cssugraLFug FRES ™ . afpuFc T ugs HEpREH L. FpffiF /By P cHpHEmd
2FMBM WwWT HBpXKM WThF 3% bfF bl Y3 wTpnGxKEwmMp tyas p &1
pbcFmM ®3FA B aAgmMbbT PchBKFM . wytpfF BDMbIF M HbxOF
:CFbIOF Db wt A3 Fp

rcMAKWF KN?2 Kp/QK gfFbem _ YfrBb/IbOE blalhbsdh WmR
. PcbBlOF 4 KfFUm PpO nKOF bmMHbMIKOF abTt Ffn

. FNTAK dF N BMbIOFM 46T p 1hH0Ep KPR Wk Pl

. ATOUFpBAK Ubbeb apsbbhb Wp T Nbwypp HdFs BEABF |
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FBhc ETpHEP cistElFbiv, E BipevBL TP clsBn@ aK prnGeprma: 9fF B p 3 OF M Tyt p M p
. OpF3F agB PcheBdAK pmvMHM KPITHORPN X

wcfF PeM wUYTtpc HIOMc ptwmbm . MYIKFM 9w HIOFBUE p O
Kp/MNWOF ¢T w4dYtpclOF bNbHbh FBD _ ufpTp A YFp HB bMm
1) wcecMABEM), (VM bFpp MPYBAPF da /1B nlOF pUbYT bFCT
. PchBIOF bmMc WpmT mMBIF wUTpc lOF mp @b wHoF

(€pt o i BREMWFTHREG) AK LHE ot RBPCIBIGK AoBOYM( ) b bl

(V]

PchsBlOF b3aps oYmb Wpwmh
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*)

PchBIlOF bmc WpmtwmBIOF w4dYTpclOF oV
wytomec WpmtwmBHF wUTpclOFmM ppXwEm©Opt pfF X

YuiB NIOFM apfFNBOFM wTtFTCHOFM wTpfr>YWF MAYIKOF b
KnN? 3 ptmb 31c wimMYK pTtO pFmMBM . wtptclOFm u
MAUIOF KpK ab pUM . wT oYX ubFX Bulyk TupABpHPF> FCBTD hupTERFXIERON
Qaddhat., ) cbmMmABBKOF pHJIKF nhc 2S1TpclOF pptclOF pHJS
upp YAAUBRB K pK ayBb. p Mebic ACEmc vpiBic B 3mpes (R.M.Y.,(2014),p.28
NUAKFM (wWtpXuF p2F4YBIKF ¢ T FnTdK pXK cbhblF) wi
ne YrpcmMO b3FpIOF gB PchBlOF agFppt nd9K KpK fFBb
wpl dfF LYARBUFpwWET pBIOF ¢ T MYypuThhpeIOEM EUGTF TebHAF k|
b>Fp KpNIOF ®pAmM . E€pt prX%X6 Pchs_ bp Fligc mAldY e B K
a F b 3 b BF muvpeifpyOfebappibiskK /BOTIEX o/IRYDA dfe F5 oY
DMLY Lt QAR

PchBlOF 2 wYmp/NBIOF wtxp/1BOF dYfF bmbhE
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i NF HIORYT X sk kDR MEXnsIsK/I0ORMM Ef

btMb BM wWTMnbhIOF WYRK odH Twm PEHORFOFN BK FipF K bR
PcbBOF3 _ FMAnKOF wt4Yxbto dFrcl pB MF

€ pt oRBP chyZpe bbb Y Uy MyBHIK o/HENTORT b U MyBHELIDNIFCIFRBEK /BoY vy, )  we M K

PcbhbBIF3 wt dA>F
OYCKFM aoTC3bHIOFM Kp/IIOF Pmp A wWIWMA FHF b Biyip AyyYcaleh

WIMAPpIOFM WpFpctOF dfF Tphp d9f 1T MBTer bBFOFDH pbfs Fibx KwyTu
dfF BFTYHKOF Kk pidp il r P vIIKMNI® PAbH ¢T FpTA3M FBFK F
WATCBIOF wCTIOF c¢cT pMtOF 3mMAbOFM _ MYWOFM w3IMA

£iB 0hc HELIRNHELHHEEBH A8 FAM oRXiFP Bbhe TRrB v A HBIK - p/HERTDRT b3 b ok
b2UbhHBIOF ¢T pXuyuF wrfrplUmm wrtrpeBclO MI3bh cbOF d9F
(N 0. atx0O) ATCE3hHIOFM Kp/THOF pxK MF F
FneTBpPpbM FnbBFppm FFnKFM¥YHBRGFH 33 calw4YbX HOFhH H@FF
OF XBKF 2 abcbF bb> agB wrpXuF Y KmBTBIF OYcC |
. MYIOF _ F WOFm abss FOMITLEOFAF@(HY kIGBMROT C§ b IOF v K p TIOF 9
WwrpXufF dfrTxbU4UBKF nAK AfFYcHKF btTY B WOMM F N7
. Wt XcIKOF wyUpmMOF MMk WTIKF Ppnb FB

Wt 2 hxXKOF w3
WpFpclOF wtpp EYx pxK _ FMnlOF N IpHIW® wWePQHIBF c X

PFXdPF pFmMB PAb bBFMK p A>3 Y Agpabaym)BM3Mr6E) wyt 2 hx
pmtOF S2MAbKFM WpFpTHKFKpbBEB omppBFa@®W@hOFn kB FmHEOF
bbb ndAK p12b bbbl 3 FkpT1TXYb pnAtm FAFl x PAbHIKF
AMBEhHHM abnMbc aB €pt PcheB? wYmMp/IBIOFM wAmYc B lOF
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/. pIABTMX i N2F HIORYT K f s OF mMaXaisKNIOBMM Ef
bTtFwmb SweOp.t., etal,(994),p.33.) HMAPpKF MTIKF ¢cT wrtpFpBbbhF
bXs KfpBcbF gmbbhbm PAbBIF pT1TXYbIOF pFpCTM PKF
Stambolov, T.,(1985) ) Wt Xp /1B KOF d9Ff 17 x hBdpeel@fF LbTAPTIFH wctOFKv  ALFT K¢

. €Ept PchB? AOmMYCcBIKF pT1TpcKOF B pMAF BIP1D BI bH

3|

PFCIOF 9k TCFAIIOEFb M FMPP ABIOF _ FB ¢cT bXBhTM CctTpF?

. 0FpptTOF ntOF wtYpuF aB wTtp/l IOF wT Htbf 3 OF b bi>
Wphpr 2OF p ABbF ¢c4d9K PXBbKF bbei3 B MF afF BxbF
cb¢t2 o8B bb c¢cT _ _ FB pF &l ddGurcHen,(1984) woy A p OF

E
/

c ANYIOF _ fAbskliie pyer HAB YACEM wOAOmM p FOF F n XY ndAK F nT1HOw
AT wUbl1KOF M _aFFvptHBBF 20 BF MW Kbep Zp/lrBM b bHKYX 17 /1B Wp F ¢

4yyYs>s xF FMyT

-

WpFpcOF wtpp nAK wt 2HXKOF wWIMA,

BBWT 2PXKIOF wWIMAPIKF KYs3xhbb WpFpckF WUFYbpF WwHOF

wAcbeB AbBTM . wySTphOF MY WCHbpBIOF _ MYIKWF NU?

M

cT ,%yT 2 HXIOF wWIMAPpIOF a4Y FxBAK FMw KpNIOF wxFC
aZ0 nOw Wp F pc IOMO whQFv cd YO@ AYRFpis Rym P pa p xK wiwm
oMb ¢T PXbbWF naddwc 1Wp & Hr HAEBFwW Pintp dp p Sk YO¥ > wfF p b M@ 0w

wychBF d4F KmBtTBKF ndAK wliOF 3 Wp MA> PX bh IOF

bt

MY wYAb>3BIKF Y TMFBTBHOF MY dFXMABKF bNAY?JY wYS
PcFbBIF b3Fp whfF33m FKPpPEIbB, (hWHhaBXxOPmAH IO p KB

. pbFMBIOF MMk pMKpbmM PAb BHF cIT ymn gOFFc P F mp YOF

‘Wp Fpc lOF Wt g
akF pBaf/VIOFY dHAprse n 9K LWIOMbM p c FygdFp cat®Fr FOFF tppFhb

PAbKOF 4B bbb C€CYch cnT Wpbhl BIOFM akuF bsFf /1R

c

:ck WpFpclOF pprpHeM . WwIMApIOFM _ MYIOF bXBsB o0p3y
PCFMPIOFM uMFpBIOFM S 1Yor CHEGOGRp b H mytQlkTr OfHIGFWBUOR: YU

depNe?P FUTEM FARBbpK) WpaF/bxeplBFF wt pp T AR WR dF |
. FBATT abchlOF abT T®ObaFPPwF bXWFDpFEMEIOH OB i TE p

W FYBF
OTRMENNE WELRRCY, P CRBtEks MG WK /WL K2 TUYR BHEMDX|FC FokiEn R HHRSAOW 1D

n 9K P A bADPollytien pniHes MBS 1&1UEACHD WBc AR HSH BTNENE 03 W FORY
pmbch Faxmb 3tc agB w/ll yulD Wyt SCMYIOF JFmM>3 OF M
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Appelbaum, B.,(1991), p.70) WY Y3 xB MY wTOF K wUF A Y9FMmM wdAT M4

_B6FNA10 KTT3h 2pcT 3Tc _ wiMYdTORY A0p g FIOpP FmB K

Gilroy, D., and Godfrey,) €1 xpMIOF wWYIAM UFI3>BF agMIK pTlbwM
. M.((1998), p.2 I.

ntom wTF YWF 3 _ Wi BpbF pObITpeRHPFupIDF KABIOKMFEF

ATl xXb nlw ppYb . MmYAK w2cfr HBIOF wtpFpclOF Y9FpT

bAchw TpT MYHOF U 3HbhT 23Tc _ wY Fehd sPsHRiPBeEE 8 M P F

pXbuF dfFtTmMBIOF aAxT wbhMmMpYhs pFp¥YY Fnt0 _  MYIOF U
:CcK.PpY MUgvAS

02bNhMm+(pbp mibHF ¢ T mB IORItrdvisle D Mw Wi TO¥ X BOOF wolp A |

wT OF K w? HxPBotoehBrhicallegradtion pct AmbYWIOFE ¢ CF T BT bIOF P AbK

. A hpMAYIOFM agTbhHhtXxbhHKF d9f 3B 10

oY B¥fkpms) GpQUFE W Nty K TRFc@sM Y IOF a8 WpA HY IOF

NTp wil uF unMk' W2 HPhMT M A IORrAddraysi s Ky BwhOF A Ac b w.

cT Y4FpTtNbh 23Fpcw nAK FYTY WppUYOF FntOm _ cGCFTB

. FNTAK wAUfF BPOF w/il yuF uMk WM FTHBK p

XK pANTm _ mY Atméth or Eighemeldy Fg HTc EPR T B M I0Op  Wh |

aTwO)OF EfFTUYO ws p Luybe KA MUTOR peAY TaD @O pUpFc TMTIOF E Tam

aFpsbPHMF MURT BRIOF peh/lbh €pt Pchs b3IFp(OMU FYuwF
DUTHEE YRCHED (BN . ok N A B e Hidr CHEpMIEH FBHO

ppXuF €pt Pche? W FYwF Wplm wrtIF

CWT 9 BhXIOF wIMAPp OF M L

nbem/ 3BTMxX pnl B pwwyF PPHPXKOFK WBWAI®OIOPF c B & IOF B In>

UNI-T UT330C Humidity/ Temperature/ pressure Cfr nt a F p > b Jff 1 KRUKOMD mabbbw
aMT IOF g ¥ TbbbriiBD RN B ety 26t AWK o0 ‘Datalogger IP

PpMWOFbptOF bb> aAB 6CFbhbxIOF T Ymb® bbetatyh b © P wH

nbem "a3BTMx B WpbYWF ¢T PchBIF b3Fp wt3HX

..(. ) bf bl.aF p/BRNYEN
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p2BTmMx aB WpbYWF ¢cT ppXufF €pt PcbhaYWwnd B((MpmT I
L& pIMbbY /Imbecwm a

Temperature Relative Humidity Dew point
Month °C RH% oC

Min Max Min Max Min Max

November 16.9 28.7 27.5 59.4 0.9 15.1
December 3.2 17.9 57.9 90.1 2.9 11
January 0.5 17.6 48.8 95.4 1.6 10.7
February 10.1 19.5 65.5 88.1 6 14.7
March 28.9 35.3 23.5 47.8 9 20
April 27.7 34.2 21.9 48.9 9.4 20.3
May 314 36.5 24.5 54.1 12.7 23
June 31.1 384 16.3 48.8 8.3 22.9
July 27.9 35.2 25.3 51.6 7.8 20.2
August 21.2 28.6 20.2 62.5 2.8 17.6
September 18.3 29.1 41.5 65.9 8.9 17.1
October 27.7 34.2 21.9 48.5 0.9 15.1

PchBIF? wrTpXuF Y9FTxbUYBIOF KN2K 23p ce PrMy@&EHOMOMK b t
K p/HeP \p[l bY TYdreHpuiB Fac HoveH® UFpRELITHEP MpHEDTRD 0 HR hLLIGH . uypts 1 ot
. 9F TXbUBIKF uM
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Relative humidity
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a/ . p3MbbY/ DPREM MK AB WTFbIbafFh WboKHDFpP Ay i

W fFYwF Wpl

FBKk W FYWF a8 ATKMX
MK wrmANKF MTFMXIOF a8 : RyrHle QA KF HOdl
drcl pB pY aFp3bbHBF pgmp p:lugTKer xHIOFD UH *

wTtT hHhYXSKOF o&mT w/ll uF bXB FKPpDBM O®33F BOF dYf Kf N1
nAK WYF Bt WpMaY ab 31tc _ PchsBlOF ba3Fp W fYwF |
A(Bigital Light Meter) CfF nt  WAPPWMY bay ,p/np ImbHewxm @nl aB WwWTF
.0 alp, )bIMPFMOF( bbld> 8B UEFBISUDFpACF b

36



/. pIABTMX i N2F HIORYT K f s OF mMaXaisKNIOBMM Ef
berb afFK Wpe PchslOF b> Fhmpup F Y

s/, /029Mbhb Y pBeMMX B WTFp3 afrpK b
PIMPIAB|EAB( MTH MTX MTR bTg EpF|lpTF pTHPIB8|p 3B
RV 2 I NP2 I B I I 2N B D2 I A B pnl
0O M}
ol T AL oAl AT T AL AL AL W R
Ebwm
EbmAKF 2
400
350
300 W 326
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p 2B oV By Pr T F PEDTF BbT p 2T F Bav T > T FOR A HOPrd B hoZm |
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M W FYwF Wp! EfTLU

€Ept pFX8 Pchs baFp W pPbwF WpI EFTL 6CF bx

Wp! A4YM _ pcFMIOF afp/IOF bbia3 PchsBlF b3Fpw W FYuw
nB nAKF “qKOFE BI@iybY, pafp NIOTEADPOY _pntlOwb 6§ bl bm M
oY ¢cT _ WTKrpxHth pprpHme MY wt/NT3A ppfFHB Y9XFb _
WTCFTBT bIOF Y9blKF YBIKOF 2mMpc O wK oW mT tyAY X B iy LL P M
WhF BCcOF pF XX whram pT1T/NIHOF ¢ xB CHF3 PHesHBBF unTHAKNV
cXMIO pTMNh 23pcT 31c wWxKmMABIOF pfFrXdF FYTFmM _ (Pc

. Fnxe pPpTXDHBAK bobl

:cBLUPIF cGCMYIOF Umbhwmp
nAK #Wbhppl bbe3 as WOMM BJ ccXslOfp HOFT StBO/MY HOFHFYoMQFD M)
aX oM . PcfFbBIKF b>Fp d9dfFT1xbUBAK PAbHbKWF pkFf AB 73
bXs c¢cT whrFsm ppY pY 83mpc amp pXutlo WplfFm™s Jc.
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PchB? YFTxbUBIF KN oADK pTMHbBhIOFM JcYIOF ab
.FNn3 Y94Yc kO cbOF PABHLIKF p

aps3bhse lOF HEmMB T OF
Digital Microscope, HD color CMOS Sensor, High Speed DSP,24bit DSP, Super
Resolution 460*480 to 1600*1200, 5x Digital Zoom, Compatible with USB3.0.
eYmMb CchHMIEIF WIHOF bit®F WwlOF ¢ IOF yhFobama®.F A5 BBHbn W
wcMAKF bbl IOF bbia 4B JCcYIWF 6CFbx TYMb agbBTM

0 .)(

KN @@mt et 3bb WmUD c CmY cIEHpIaanEh Wipyiss i 6T orediEn it
Tp|=3YIOF _FXwWF pAB ndAK Wpk ChBK

L JCEY )

)

cT qFBFTJbF' B WA FphEwpyPdHs WaMBhMmbBmp HE K
WwTXxbF 0AB ®F bbHObF WphThpI w2 AHBOF wud-=

wAMYcBIFM wYmMp/IBIOF wTpfF3YWF cxFMbF KO3 _hAhycy
PcbsIOF 3
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4F 2bps AMBbM(40@<)KI\DDT"%HB|%_)Y@WILI@F1?H»>KbNMﬂMil.bM (Wt BxpYIC
WIMAPIOF d9bvp/1ie UFYbpb wWtrThxXx @bf YIOF

RGPy
s

©

I/IK O6F T CIOF bH4AOK) PR PBR wIpHevmphxFbpeabmwm JcYIC
WIMAPIOF B WTIKFK Y9bp/ie bh c¢cT 2p

wT T F/MBAEBF M FugTipd B IOF P Ab pkfF AB KNI bwmec B)OFWa!
Ept pr¥X6 Pche?

6 CF bXIOF W
pXYbm WpTtt pTO PMPpAF wuMk affle aoF nKOFTappur

WAIMHD HOF O w3 BXIOF 3 F /8D cu NiBHayOmW ¢ g DMK aydhi p e QR
- 9FtphteFr pMpYURB b%b. mORPTAGH ¥ev pibtbr myT(Y ¢ b B IOF

o Y BNPS Museum Handbook,2016 ,24-26) %a gK opJ/Jibbh Y utT WpFp
PTFXT pnl ¢T FnlO bpHlIBYAIAKF fbixiE 2T1C? BXIGE MUy BMEF
6CFbHXIOF, NOF QHIKIOFAKKKEIT ¢ MTXMT _@0 | Fah %kt M
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