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ASSESSMENT OF ENVIRONMENTAL IMPACTS 

Environmental Control of Objects for Conservation 

It is necessary to store and maintain cultural properties in safety in order to preserve to them 

for the future. For this purpose, it is important to avoid and to reduce the impact of factors that 

damage cultural properties such as physical impacts, chemical impacts, disaster or vandalism. In 

order to achieve this it is necessary to recognize factors that cause deterioration in artifacts, and 

surrounding environmental conditions, and then to reduce the impacts on the objects. Here, the 

surrounding environmental conditions are diverse and include temperature and humidity, lighting 

and, air quality. This manual discusses the mechanism of material deterioration and the measures 

to reduce these impacts for conservation. 

Recently, 'preventive conservation' generally emphasizes controlling the environment of the 

objects in order to minimize object deterioration so as not to need to repair the deteriorated objects. 

It is vital in undertaking preservation and conservation work to understand the environmental 

factors and mechanisms of deterioration. 

 

 

Physical Deterioration of Objects 
 

Any physical impacts are subject to energy forms that cause deterioration in objects or 

artifacts. These impacts include heat, light, sound, or chemical action in the form of energy, which 

influences the condition of the materials. The changes in these physical conditions also lead to 

secondary impacts causing deterioration in objects.  

The aim of conservation is to reduce these impacts or energy on objects. 

 

 

Factors that Cause Deterioration of Objects 

Figure 1 shows the environmental impacts that cause deterioration in objects. For external 

conditions, sun light (or solar radiation energy) represents high risk impacts for materials. Sun 

light, wind flow, rain, underground water or outside pollution are the natural impacts that affect 

outside monuments.  

Inside buildings, other impacts on objects are temperature and humidity changes, light, dust, 

or VOC (volatile organic compounds) and chemical impacts. Depending on temperature and 

humidity, insects or fungi increase and lead to severe object damage.  
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Figure 1. Deterioration factors surrounding buildings and materials 

 

 

Physical Impacts to Objects 

Changes in temperature and humidity, light intensity, dust, VOC are the physical impacts 

that cause deterioration in objects. In general, micro, macro, and global level environments, 

represent different conditions surrounding the objects.  

The inside of the display case or storage box represents the micro level environment. The 

room condition or internal building condition represents the macro level environment. The 

external climate outside the building represents the global climate. These environmental levels 

create a nested condition. In order to properly conserve the cultural properties, it is important to 

understand the degree of impact caused by these factors, and to control the environmental 

conditions in each level so as to minimize these physical impacts to the objects.  

 

 

 

 

 

 

 

 

 

 

Figure 2 Micro and macro level of deterioration 
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Figure 2 Micro and macro level of deterioration 

 

Minimalizing Impacts to Objects 
 

First, it is also important to determine the ideal conditions by monitoring the environmental 

conditions in each level. 

1. What is the desired environment? 

This depends on the compound materials and composition of the objects and the conditions 

surrounding the objects in the past. 

2. How can environmental conditions be controlled? 

The external environment outside the nest affects internal environmental conditions inside 

the nest. Generally, to mitigate the impacts from outside factors that affect the changes in 

temperature and humidity surrounding the objects should be minimized; for example, heat 

flow or moisture flow through the walls, solar radiation through windows and ventilation 

air from outside. 

The automated control of conditions (ex. air conditioning) means it is somewhat easier to 

create the ideal conditions for objects. However this type of environmental control costs 

initial equipment, maintenance, and backup systems. In addition, an emergency or 

breakdown in the air conditioning system may worsen the conditions surrounding the 

objects and create a situation where optimal conditions become difficult to maintain or 

control. As a result, it is necessary to also consider a non-automated system in the design 

of the storage/exhibition rooms in the buildings. 

The level of control depends on the circumstances (cost, available material). 

3. Monitoring conditions  

Monitoring the environmental condition of the objects is the most important. A monitoring 

system to record daily and hourly conditions can be utilized to understand the 

environmental changes. 

Internal monitoring factors: include temperature / humidity, dust, insects and fungi. 

External monitoring factors include weather characteristics; dry, humid, high/low 

temperature, wind speeds, outside pollution, rain and flooding. 

 

 

Desirable Conditions 
 

The IIC (International Institute for Conservation of Historic and Artistic Works) and ICOM-

CC (International Council of Museums) and other authorities regulate the determination of 

environmental factors. Various countries also have specific standards or environmental guidelines. 

These regulations are applicable for general conditions however; the desired conditions should be 
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adjusted depending on the surrounding (global, macro, micro) environment, or the conditions 

surrounding the objects in the past. 

Meeting these desirable conditions is dependent on the material composition of the objects. 

In conservation or protection, it is necessary to minimize the impacts to the objects. In addition, 

minimizing changes in physical condition such as temperature or humidity of the objects is a 

necessity. Generally, a low temperature is better. 

 

 

Desirable Light Level 
 

Light energy causes chemical deterioration in objects. Light is defined according to its wave 

length (nm). The visible spectrum for light is from 380nm to 780nm. Ultraviolet light and the 

infrared spectrum are less than 380nm and over 780nm respectively.  

Generally, as short wave length radiation has the high energy potential to cause severe 

damage to materials, short wave radiation, such as UV or X-ray should be removed as quickly as 

possible. Even though visible light is necessary for observation of objects, it contains short length 

radiation such as blue light (under 580nm), which can cause damage to objects.  

When the materials or objects are exposed to long wave radiation (infrared light: IR) its 

surface temperature increases causing rapid drying, which is why it should be removed from the 

light source. Sunlight (daylight) includes both short and long length wave radiation, and exposure 

facilitates an increase in the surface temperature of objects.  

 

 

 

 

 

 

 

 

 

 

Figure 3 Deterioration caused by light 

 

Figure 4 shows the desirable light condition in a museum. Generally since organic material 

and water color paintings are severely affected by lighting impacts; the intensity of the light should 

be low. Conversely, metal, stone, and glass are stronger so a, higher intensity is permissible.  
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Figure 4 shows the desirable light condition in a museum. Generally since organic material 

and water color paintings are severely affected by lighting impacts; the intensity of the light should 

be low. Conversely, metal, stone, and glass are stronger so a, higher intensity is permissible.  

Light energy causes chemical deterioration of the materials. The level of the damage 

depends on the wave length of the light. Because sunlight (daylight) contains the spectrum 

between short and long wave radiation, it should be removed. 

Some artificial lights also may damage the objects. Fluorescent lamps include UV and 

incandescent lamps include the ranges of the infrared light. The emission of energy by LED (light-

emitting diode) is relatively low, however the LED devices generated heat to increase the 

surrounding temperature.  

In the selection of the lighting devices, both the intensity of the light energy and the exposure 

hours should be considered to minimize the light level.  

 

 

 

 

 

 

 

 

 

 

Figure 4 Desirable light conditions 

 

 

Desirable Temperature and Relative Humidity 
 

Figure 5 shows an example of the desirable temperature and humidity required to maintain 

objects. These examples reflect ideal conditions in well-controlled facilities. For example, when 

the objects are handled inside, a temperature level of about 20°C is recommended, to avoid radical 

change in the conditions between inside storage and outside storage. This temperature (20°C) is 

considered an environment comfortable for human beings handing the objects. Films need to be 

kept under low temperature conditions. 

A suitable level of temperature should be considered depending on the surrounding condition 

of the objects and its climate. In a dry climate, a relatively dry condition may be better than high 

humidity to avoid rapid change. This is because that when the objects are moved from a condition 

of moderate humidity (ex. 60%) to a drier condition (ex. 30%), the moisture present in the objects 

evaporates.  
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Figure 5 Desirable temperature and humidity 

 

Figure 6 shows an example of desirable temperature and humidity. A highly humid condition 

causes fungi even if the temperature is moderate. Generally, the relative humidity surrounding 

materials and objects should not be high. The right photo in Figure 6 shows a basement without 

measures for waterproofing. This causes damp and fungi to grow on the wall of the basement, 

because of water penetration through the basement walls. Because basements or concrete building 

have high thermal capacity, when outdoor humidity is high and temperature of the basements or 

concrete building is relatively low, moisture condensation can be occurred in summer. It can also 

lead the problem relating to existing of moisture. 

 

 

 

 

 

 

 

 

 

 

Figure 6 Desirable temperature and relative humidity 
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Figure 6 Desirable temperature and relative humidity 

 

 

 

 

 

Deterioration Caused by Temperature/Humidity Changes 
 

Conditions caused by temperature and humidity change 

Figure 7 shows deterioration caused by the temperature/humidity change in the objects. The 

photos (left: tiles in a case) and (middle: back of the tile) in figure 7 shows the tiles in a non-air-

conditioned room. The back of the tiles might be friable and slightly weak.  

Figure 8 shows the air temperature and humidity changes in the tile exhibition room and the 

case. The relative humidity of the air in the room and the case decreased, following outdoor 

humidity change. The rapid changes in humidity occur when the temperature in the case rises 

during illumination or when the lighting is on. As the air relative humidity decreases the moisture 

evaporates from the surface of the tile. When the inside moisture of the tiles decreases under dry 

room conditions, the bonding powers of the soils are weakened and the tiles begin flaking. Figure 

9 shows the temperature and humidity in the tile exhibition room after improvement. ‘Artsorb’, 

was introduced to control the air moisture level through its absorption and desorption mechanisms, 

and to control the air relative humidity of the air in the case. After this measure, the humidity 

change caused a decrease in the outdoor humidity to a humidity level, of 50-60%. However, when 

the temperature in the case increases a few degrees rapidly during lighting, the relative humidity 

drops down by 10 points. ‘Artsorb’ cannot control humidity change caused by rapid temperature 

change. 

The right photo in Figure 7 shows another example of the deterioration by inside moisture 

change of the material. It shows salt crystallization on the tuff stone surface of an exterior pilaster. 

There is a drainpipe on the back of the pilaster with cracks in it. Because the tuff stone itself 

contains some salt originally the combination of water penetration from the back of the stone and 

dry outdoor conditions in winter lead to crystallization and flaking. 

 

 

 

 

 

 

 

 

 

 

Figure 7 Flaking of the tiles and salt crystallization of stones 
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Figure 8 Temperature and humidity changes in the exhibition room and the case 

 

 

 

 

 

 

 

 

 

 

Figure 9 Temperature and relative humidity after improvement 

 

 

Air-conditioning for Storage 
 

Mechanical control allows easy control in order to create suitable conditions for objects. 

However this requires the maintenance of mechanical facilities, initial and running costs, and 

backup systems for emergencies. In addition, the controlled level should be decided depending on 

the surrounding conditions. In air-controlled or natural conditions, monitoring for 

temperature/humidity and material condition is very important for maintaining a suitable 

environment.  
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Figure 9 Temperature and relative humidity after improvement 
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Monitoring of Temperature and Humidity 
 

Figure 10 shows monitoring in the Bamiyan site after conservation work. The air 

temperature/humidity and moisture content inside the walls of the caves where the mural paintings 

remained are measured, as well as monitoring the climate conditions. 

Figure 11 shows the temperature/humidity in Cave Na (open to the outside) and Cave M 

(closed) in July and November. The changes in the temperature/humidity in Cave M are smaller 

than those in Cave Na. Therefore, it can be said that maintaining the air exchange between inside 

and outside is effective in conserving the mural paintings. 

Figure 10 shows the temperature and relative humidity in Cave Na which is open to the 

outside, and precipitation in Bamiyan valley. The results, suggest that even if the precipitation is 

limited at the Bamiyan site, the relative humidity rises extensively following the rise in outdoor 

humidity after rain. 

 

 

 

 

 

 

 

 

 

 

Figure 10 Monitoring at the Bamiyan site 

 

 

 

 

 

 

 

 

 

 

Figure 11 Temperature and relative humidity in caves at the Bamiyan site 
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Figure 12 Outdoor temperature and humidity at the Bamiyan site 

 

Figure 13 shows a container of mural painting fragments and the humidity and temperature 

monitoring equipment. The temperature and humidity change is limited compared to that of 

outside of the boxes in Figure 14.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13 Hygro-thermometer during storage of mural painting fragments 
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Figure 14 Temperature and relative humidity in storage 

 

 

Observation of Environmental Condition 
 

An investigation of the museum environment was undertaken (Figure 15). The object in the 

case is exposed to sunlight and the temperature increases are recorded in the monitoring results. 

This causes dry conditions and damages the natural objects. As a result, a recommendation was 

made for the display case to be moved to a shaded place.  

Therefore, it is important to monitor the environments and to understand the effects of the 

environmental factors on the objects. 

 

 

 

 

 

 

 

 

 

 

Figure 15 Monitoring in the Tajikistan National Museum 
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Conclusion for Sustainable Conservation 
 

In order to maintain sustainable conservation of cultural properties environmental control is 

very important. There are many factors, which affect the deterioration of objects.  

Generally a low temperature and moderate humidity surrounding objects is better, however 

the standard or regulation should be adjusted depending on the surrounding environment. Other 

factors like light intensity and chemical effects should be minimized and adjusted where possible.  

For the sustainable protection of cultural properties, understanding of materials and their 

components, and the interaction between factors and environment as well as continuous 

observation is required to reduce impacts on these objects. 
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 ةــيئيبلا تارـيثأتلا مــييقت
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

 لبِق نم ليومتب بِّيتكُلا اذھ ةعابط مت

   ةينابايلا ةموكحلا يف ةيفاقثلا نوؤشلا ةلاكو        
 

٢٠١٨ 
 

   ةيئاسنلا اواغوكوم ةعماج فحتم :فلاغلا ةروص
 

 نابايلا ،ةدودحملا ةعابطلل اديام ةكرش :ةعابطلا
 

 بِّيتكُلا اذھ نم ءزج يأ خسن زوجيلاو ةظوفحم رشنلاو عبطلا قوقح عيمج
 قبسمُ يّطخ نذإ ىلع لوصحلا نود

 
 ايسآ برغ ةراضح ثاحبأ زكرم

 ابوكوست ةعماج
 يكارابيإ ،ابوكوست ،يادونّيت ١ـ١ـ١

 نابايلا

 
 ةــيئيبلا تاريثأتلا مــييقت

 
 ونوأ وكوموت :دادعإ
 ومج يراس ،يعرملا دھان :بيرعت
 ومج يراس :فلاغلا ميمصت
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 مـــيدقت
 

 فحاتملا لخاد ةبسانم فورظ نمضو مادتسم لكشب ةيرثلأا عطقلاو ةيفاقثلا تاكلتمملا ىلع ظافحلا ربتعُي
 صتخملا ىلع بجوتي ثيح .لاجملا اذھ يف نيصّتخملا  اھھجاوي يتلا تايدحتلا بعصأ نم نيزختلا نكامأو
 فورظلا ريثأت ةيفيكو ،اھعم لماعتي يتلا عطقلا يف ةلخادلا داوملا ةفرعم ًلاوأ لاجملا اذھ يف لماعلا وأ
 نم دحلاو ةرمتسملا ةبقارملا للاخ نم كلذو يبلسلا وأ يباجيلإا لكشلاب ءاوس اھريّغت دنع اھب ةطيحملا
  .ناكملإا ردق تاريثأتلا
  
 ةيفاقثلا تاكلتمملا ظفح ةلاح روھدت يف رشابم لكشب مھاست يتلا ةيلخادلاو ةيجراخلا لماوعلا نم ةلمج كلانھ
 ،ةيبسنلا ةبوطرلاو ،ةرارحلاك ةريغتملا ةيئيبلا تاريثأتلا يھ ةيجراخلا لماوعلا مھا نم .ةيرثلأا عطقلاو
 ةدّشو ،)لاثملا ليبس ىلع فحتملا لخاد( ةيلخادلا ةرارحلا ةجرد اضيأ لمشتف ةيلخادلا لماوعلا امأ .ءوضلاو
 نئازخ لخاد نيتتباث ةبوطرو ةرارح ةجرد ىلع ظافحلاو ،ةمدختسملا ةءاضلإا عونو ،ةيلخادلا ةءاضلإا
 .ةضورعملا عطقلا ىلع ةيبلسلا تاريثأتلا نم دحلل ضرعلا
 
 رارمتساب ةريّغتملا و ةطيحملا ةيئيبلا فورظلا كاردإ ظفحلا ةيلمع ىلع نيلماعلا ىلع بجّوتي يلاتلابو
 ىلع رثؤت يتلا لماوعلا نم دحلل ةمزلالا ريبادتلا ذاختإ يلاتلابو ،اھعم لماعتلاو ةيفيكو تاريغتلا هذھ ةبقارمو
 .عطقلاو داوملا ظفح ةلاح
 
 عطقلاو ةيفاقثلا ينابملاب ةطيحملا روھدتلا لماوعب فيرعتلل رصتخملا بِّيتكُلا اذھ كيدي نيب عضن ،انھ نمو
 تاھيجوتلاو تاوطخلا نم ةلمج عابتإ للاخ نم كلذ متيو .اھنم دحلاو عطقلا ىلع ةيداملا تاريثأتلاو ،ةيرثلأا
 ظفحلا لاجم يف ةصتخملا ةيلودلا دھاعملاو تاسسؤملا اھب يصوت يتلاو ةبسانملا ةيئيبلا طورشلا نيمأتو
  .ةيئيبلا لماوعلا ةبقارمو
 
 

 ومج يراس
 
 

 



 ةيئيبلا تاريثأتلا مييقت
 ونوأ وكوموت   ةيئاسنلا اواغوكوم ةعماج

 
 

 ىوتحملا
 ةنايصلا لجأ نم عطقلل ةيئيبلا ةباقرلا

 
 ةنايصلا لجأ نم عطقلل ةيئيبلا ةباقرلا

 تاريثأتلا نم دحلاو بنجت ًادج مھملا نم ،ضرغلا اذھلو .تازيم نم هب عتمتت امل ةيفاقثلا تاكلتمملا ةملاس ىلع ةظفاحملا بجي
 بيرختلا وأ ثراوكلاو ،ةيئايميكلا تاريثأتلاو ،ةيئايزيفلا ةيداملا تاريثأتلا لثم ،اھصئاصخب رضت يتلا لماوعلا نع ةمجانلا
 مث نمو ،اھب ةطيحملا ةيئيبلا ةلاحلاو ،ةيرثلأا عطقلا روھدت ىلإ يدؤت يتلا لماوعلا ىلع فرّعتلا نم دّب لا ،كلذل .كلذ ىلإ امو
 ةرارحلا ةجرد لمشتو ادج عساو قاطن ىلع ةريثك عطقلاب ةطيحملا ةيئيبلا فورظلاف ،انھو .عطقلا ىلع تاريثأتلا هذھ نم دحلا
 ةيمارلا ريبادتلاو عطقلل يداملا روھدتلا ةيلآ ،بِّيتكُلا اذھ يف ىرنسو ،كلذ ىلإ امو ءاوھلا ةيعونو ،ةءاضلإاو ةبوطرلا ةلاحو
 .اھيلع ظافحلل تاريثأتلا هذھ نم دحلل
 لا ،اھروھدت نم دحلل عطقلاب ةطيحملا ةئيبلا ىلع ةرطيسلل فدھي ماع ءيش ةنايصلاو ظفحلا حبصأ ،ةريخلأا ةنولآا يف
 .لماوعلا لبق نم روھدتلا تايلآو ةيئيبلا لماوعلا مھف ظفحلاو ةنايصلا لجأ نم ادج مھملا نمو .ةروھدتملا عطقلا حلاصلإ
 

 
 عطقلل يداملا روھدتلا

 لثم تاريثأتلا نم ديدعلا كانھ .ةيرثلأا عطقلا يف روھدت ببست ،ةقاطلا لاكشأ لماوع ىرخأ ةرابعبو ،ةيدام لماوع يأ
 تاريغتلا يدؤتو .داوملا ةلاح ىلع ةرثؤملا ةقاطلا لاكشأ نم دعت يتلاو ةيئايميكلا تاءارجلإا وأ توصلاو ،ءوضلاو ،ةرارحلا
 .عطقلا روھدت ىلإ يدؤت ةيوناث رارضأ ىلإً اضيأ ةيداملا فورظلا يف
 .عطقلا ىلع ةرثؤملا ةقاطلا وأ راثلآا هذھ نم دحلا وھ ظفحلا نم فدھلا
 

 
 عطقلا روھدتل ةببسمُلا لماوعلا

 ةقاط وأ( سمشلا ءوض ربتعيُ ،ةيجراخلا تارثؤملا ةلاح يف .عطقلا روھدت ببست يتلا ةيئيبلا تاريثأتلا )١ لكشلا( نيبي
 وأ ةيفوجلا هايملاو ،رطملاو ،حايرلا قفدتو ،سمشلا ءوض .عطقلا ىلع ةيلاعلا ةروطخلا تاذ تارثؤملا دحأ )يسمشلا عاعشلإا
 .جراخلا يف ةضورعملا ةيراكذتلا بصنّلاو عطقلا ىلع ةيعيبطلا تارثؤملا نم يھ يجراخلا ثولتلا
 تابكرملا وأ ،رابغلاو ،ءوضلاو ،ةبوطرلاو ةرارحلا تاجرد يف تاريغتلا لثم ينابملا لخاد عطقلا ىلع ةرثؤم لماوع كانھ
 يدؤت تايرطفلا وأ تارشحلا نإف ،ةبوطرلاو ةرارحلا ةجرد ىلع ءًانبو .كلانھ ىلإ امو ةيئايميكلا راثلآاو ،ةرياطتملا ةيوضعلا
 .عطقلا يف ديدشلا فلتلا ىلإ

 ةيئيبلا تاريثأتلا مييقت
 ونوأ وكوموت   ةيئاسنلا اواغوكوم ةعماج

 
 

 ىوتحملا
 ةنايصلا لجأ نم عطقلل ةيئيبلا ةباقرلا

 
 ةنايصلا لجأ نم عطقلل ةيئيبلا ةباقرلا

 تاريثأتلا نم دحلاو بنجت ًادج مھملا نم ،ضرغلا اذھلو .تازيم نم هب عتمتت امل ةيفاقثلا تاكلتمملا ةملاس ىلع ةظفاحملا بجي
 بيرختلا وأ ثراوكلاو ،ةيئايميكلا تاريثأتلاو ،ةيئايزيفلا ةيداملا تاريثأتلا لثم ،اھصئاصخب رضت يتلا لماوعلا نع ةمجانلا
 مث نمو ،اھب ةطيحملا ةيئيبلا ةلاحلاو ،ةيرثلأا عطقلا روھدت ىلإ يدؤت يتلا لماوعلا ىلع فرّعتلا نم دّب لا ،كلذل .كلذ ىلإ امو
 ةرارحلا ةجرد لمشتو ادج عساو قاطن ىلع ةريثك عطقلاب ةطيحملا ةيئيبلا فورظلاف ،انھو .عطقلا ىلع تاريثأتلا هذھ نم دحلا
 ةيمارلا ريبادتلاو عطقلل يداملا روھدتلا ةيلآ ،بِّيتكُلا اذھ يف ىرنسو ،كلذ ىلإ امو ءاوھلا ةيعونو ،ةءاضلإاو ةبوطرلا ةلاحو
 .اھيلع ظافحلل تاريثأتلا هذھ نم دحلل
 لا ،اھروھدت نم دحلل عطقلاب ةطيحملا ةئيبلا ىلع ةرطيسلل فدھي ماع ءيش ةنايصلاو ظفحلا حبصأ ،ةريخلأا ةنولآا يف
 .لماوعلا لبق نم روھدتلا تايلآو ةيئيبلا لماوعلا مھف ظفحلاو ةنايصلا لجأ نم ادج مھملا نمو .ةروھدتملا عطقلا حلاصلإ
 

 
 عطقلل يداملا روھدتلا

 لثم تاريثأتلا نم ديدعلا كانھ .ةيرثلأا عطقلا يف روھدت ببست ،ةقاطلا لاكشأ لماوع ىرخأ ةرابعبو ،ةيدام لماوع يأ
 تاريغتلا يدؤتو .داوملا ةلاح ىلع ةرثؤملا ةقاطلا لاكشأ نم دعت يتلاو ةيئايميكلا تاءارجلإا وأ توصلاو ،ءوضلاو ،ةرارحلا
 .عطقلا روھدت ىلإ يدؤت ةيوناث رارضأ ىلإً اضيأ ةيداملا فورظلا يف
 .عطقلا ىلع ةرثؤملا ةقاطلا وأ راثلآا هذھ نم دحلا وھ ظفحلا نم فدھلا
 

 
 عطقلا روھدتل ةببسمُلا لماوعلا

 ةقاط وأ( سمشلا ءوض ربتعيُ ،ةيجراخلا تارثؤملا ةلاح يف .عطقلا روھدت ببست يتلا ةيئيبلا تاريثأتلا )١ لكشلا( نيبي
 وأ ةيفوجلا هايملاو ،رطملاو ،حايرلا قفدتو ،سمشلا ءوض .عطقلا ىلع ةيلاعلا ةروطخلا تاذ تارثؤملا دحأ )يسمشلا عاعشلإا
 .جراخلا يف ةضورعملا ةيراكذتلا بصنّلاو عطقلا ىلع ةيعيبطلا تارثؤملا نم يھ يجراخلا ثولتلا
 تابكرملا وأ ،رابغلاو ،ءوضلاو ،ةبوطرلاو ةرارحلا تاجرد يف تاريغتلا لثم ينابملا لخاد عطقلا ىلع ةرثؤم لماوع كانھ
 يدؤت تايرطفلا وأ تارشحلا نإف ،ةبوطرلاو ةرارحلا ةجرد ىلع ءًانبو .كلانھ ىلإ امو ةيئايميكلا راثلآاو ،ةرياطتملا ةيوضعلا
 .عطقلا يف ديدشلا فلتلا ىلإ
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 عطقلاو ينابملاب ةطيحملا روھدتلا لماوع ١ لكشلا

 
 

 عطقلا ىلع ةيداملا تاريثأتلا
 ةيداملا تارثؤملا نم حبصت ةرياطتمُلا ةيوضعلا تابكّرملاو ،رابغلاو ،ءوضلا ةدّشو ،ةبوطرلاو ةرارحلا ةجرد يف ريّغتلا نإ
 طيحم يف ةدوجوم ةفلتخم تلااح تايوتسم نم ،ةيملاع ،ةيلك ،ةيئزج ،تائيب ةدع كانھ ً،امومع .عطقلا روھدتب ببستت يتلا
 .عطقلا
 ةلاح نأ نيح يف .عطقلاب ةطيحملا ةيئيبلا فورظلا نم يئزج ىوتسم وھ نيزختلاو ظفحلا قيدانص وأ ضرعلا نئازخ لخاد
 يملاعلا فرظلا وھ ىنبملا جراخ يجراخلا خانملاو .ةطيحملا فورظلل يلكلا ىوتسملا يھ ايلخاد ىنبملا ةلاحو ةفرغلا
 مھفن نأ مھملا نم ،حيحص لكشب ةيفاقثلا تاكلتمملا ىلع ظافحلا لجأ نم .ةلخادتم ةلاحلا لعجت ةيئيبلا فورظلا هذھ .طيحملا
 تاريثأتلا نم دحلل يئيب ىوتسم لك يف بسانم لكشب اھيلع ةرطيسلا ةيمھأو ،ةطيحملا ةيئيبلا فورظلا هذھ نم لك ريثأت ةجرد
 .عطقلا ىلع ةيداملا

 

 
 روھدتلل ةيلكلاو ةيئزجلا تايوتسملا ٢ لكشلا

 

 عطقلا ىلع تاريثأتلا نم دحلا
 .ىوتسم لك يف ةيئيبلا ةلاحلا ةبقارم للاخ نم ةيلاثملا طورشلا مھفن نأ اضيأ مھملا نم ،لاوأ
 ؟ةبوغرملا ةئيبلا يھ ام .١
 .يضاملا يف اھب ةطيحم تناك يتلا فورظلاو عطقلل ةنوكمُلا داوملا ىلع ةبوغرملا فورظلا دمتعت

 ؟ةيئيبلا ةلاحلا ىلع رطيسن فيك .٢
 يتلا لماوعلا نم ليلقتلا يغبني ،ةيجراخلا تارثؤملا نم دحلل ً،امومع .هيف ةيلخادلا ةئيبلا ىلع رثؤت شعلا لوح ةيجراخلا ةئيبلا
 للاخ نم ةبوطرلا وأ ةرارحلا ذافن ،لاثملا ليبس ىلع ،عطقلاب ةطيحملا ةبوطرلاو ةرارحلا ةجرد يف تاريغتلا ىلع رثؤت
 .جراخلا نم ةيوھتلاو ،ءاوھلاو ذفاونلا للاخ نم يسمشلا عاعشلإاو ،ناردجلا
 تادعم فّلكيُ كلذ نكلو .ةيلاثملا ةطيحملا طورشلا ريفوتل لھس )ءاوھلا فييكت لاثملا ليبس ىلع(ً ايكيناكيم ةلاحلا يف مكحتلا
 حبصتف ،ديج لكشب ءاوھلا فيكم لمعي لا دق ئراوطلا تقو يف ،كلذ ىلإ ةفاضلإابو .يطايتحلاا خسنلا مظنو ،ةنايصلاو ،ةيلوأ
 ميمصت يف ةيكيناكيم ةبقارمل عضخي لا يذلا ماظنلا رابتعلااب ذخلأا بلطتي اذھو .بعص رمأ اھيلع ةرطيسلاو أوسأ ةلاحلا
 .ينابملا يف ضرعلا فرغ / نيزختلا فرغ
 .)ةحاتملا داوملاو ،ةفلكتلا( عضولا ىلع دمتعي ةرطيسلا ىوتسم
 
 ةلاحلا ةبقارم .٣
 مھف يف دعاسي نأ هنأش نم ةيمويلاو ةيّعاسلا ةلاحلا ليجستل ةبقارملا ماظن .ةيمھأ رثكلأا وھ عطقلل ةيئيبلا ةلاحلا ةبقارم نإ
 .ةيئيبلا تاريّغتلا
 .كلانھ ىلإ امو تايرطفلاو ،تارشحلاو ،رابغلا ،ةبوطرلاو ةرارحلا ةجرد :لخادلا نم ةبقارملا لماوع
 ،حايرلا ةعرسو ،ةرارحلا ةجرد ضافخناو عافترا ،بطرلاو ،فاجلا وجلا ؛سقطلا صئاصخ :ةيجراخلا ةبقارملا لماوع
   .كلانھ ىلإ امو ةيفوجلا هايملاو ،رطملاو ،يجراخلا ثولتلاو
 

 
 ةبوغرملا طورشلا

 ميظنت ،ىرخلأا تاھجلا وأ ،)يسيس-موكإ( فحاتملل يلودلا سلجملاو ،ةينفلاو ةيخيراتلا لامعلأا ةنايصل يلودلا دھعملا ىلوتي
 يغبني هنأ ديب ،ةماعلا ةلاحلا يف حئاوللا هذھ قبّطتُو .نادلبلل ةيئيب ةيھيجوت ئدابم وأ ريياعمً اضيأ كانھو .ةيئيبلا لماوعلا ةلاح
 يف اھيف ةدوجوم عطقلا تناك يتلا فورظللً اعبت وأ ،)ةيئزجلاو ةيلكلاو ةيملاعلا( ةطيحملا فورظللً اعبت ةبوغرملا ةلاحلا ليدعت
 .يضاملا
 ىلع تاريثأتلا ليلقتب رابتعلاا ذخأ يغبني ،ةيامحلا وأ ظفحلا ةلاح يف .ةنوكملا داوملا ىلعً اضيأ ةبوغرملا فورظلا فقوتتو
 ً،امومع .عطقلا ىلع ةبوطرلا وأ ةرارحلا ةجرد يف تارييغتلا نم دحلا بجي ً،اضيأ كلذ ىلإ ةفاضلإابو .دح ىندأ ىلإ عطقلا
 .لضفأ ةضفخنملا ةرارحلا ةجرد

 
 هيف بوغرملا ءوضلا ىوتسم .١
 ام وھ يئرملا ءوضلا قاطن .ةجوملا لوط ىلعً ادامتعا ءوضلا مسقنيو .عطقلل ةيئايميكلا داوملا روھدت ةيئوضلا ةقاطلا ببست
 نم رثكأو رتمونان ٣٨٠ تحت ءارمحلا تحت ةعشلأاو ةيجسفنبلا قوف ةعشلأا .رتمونان ٧٨٠ ىلإ ٣٨٠ نم هتجوم لوط حوارتي

 .يلاوتلا ىلع يجوملا لوطلا نم رتمونان ٧٨٠
 ،ةريصقلا ةجوملا عاعشإ ةلازإ يغبنيف ،عطقلل ًاديدشً افلت ببست ةيلاع ةقاط هل لوطلا ريصق يجوملا عاعشلإا نلأ ،ةماع ةفصبو
 لّاإ ،عطقلا ةبقارمل يرورض وھ يئرملا ءوضلا نأ نم مغرلا ىلعو .ناكملإا ردق ةينيسلا ةعشلأا وأ ةيجسفنبلا قوف ةعشلأا لثم
  .عطقلاب ررضلا قحليُ امم رتمونان ٥٨٠ تحت قرزلأا ءوضلا لثم لوطلا ةريصقلا ةعشلأا لمشي هنإ
 حطسلا ةرارح ةجرد دادزت ،عطقلا حطس ىلع )IR :ءارمحلا تحت ةعشلأا ءوض( ليوطلا يجوملا عاعشلإا طلسيُ امدنعو
 تاجوم لمشت )راھنلا ءوض( سمشلا ةعشأ نأ امك .ءوضلا نم ةعشلأا هذھ ةلازإ يغبني كلذل ،فافجلا ةعرس كلذب دادزتف
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 عطقلاو ينابملاب ةطيحملا روھدتلا لماوع ١ لكشلا

 
 

 عطقلا ىلع ةيداملا تاريثأتلا
 ةيداملا تارثؤملا نم حبصت ةرياطتمُلا ةيوضعلا تابكّرملاو ،رابغلاو ،ءوضلا ةدّشو ،ةبوطرلاو ةرارحلا ةجرد يف ريّغتلا نإ
 طيحم يف ةدوجوم ةفلتخم تلااح تايوتسم نم ،ةيملاع ،ةيلك ،ةيئزج ،تائيب ةدع كانھ ً،امومع .عطقلا روھدتب ببستت يتلا
 .عطقلا
 ةلاح نأ نيح يف .عطقلاب ةطيحملا ةيئيبلا فورظلا نم يئزج ىوتسم وھ نيزختلاو ظفحلا قيدانص وأ ضرعلا نئازخ لخاد
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 تادعم فّلكيُ كلذ نكلو .ةيلاثملا ةطيحملا طورشلا ريفوتل لھس )ءاوھلا فييكت لاثملا ليبس ىلع(ً ايكيناكيم ةلاحلا يف مكحتلا
 حبصتف ،ديج لكشب ءاوھلا فيكم لمعي لا دق ئراوطلا تقو يف ،كلذ ىلإ ةفاضلإابو .يطايتحلاا خسنلا مظنو ،ةنايصلاو ،ةيلوأ
 ميمصت يف ةيكيناكيم ةبقارمل عضخي لا يذلا ماظنلا رابتعلااب ذخلأا بلطتي اذھو .بعص رمأ اھيلع ةرطيسلاو أوسأ ةلاحلا
 .ينابملا يف ضرعلا فرغ / نيزختلا فرغ
 .)ةحاتملا داوملاو ،ةفلكتلا( عضولا ىلع دمتعي ةرطيسلا ىوتسم
 
 ةلاحلا ةبقارم .٣
 مھف يف دعاسي نأ هنأش نم ةيمويلاو ةيّعاسلا ةلاحلا ليجستل ةبقارملا ماظن .ةيمھأ رثكلأا وھ عطقلل ةيئيبلا ةلاحلا ةبقارم نإ
 .ةيئيبلا تاريّغتلا
 .كلانھ ىلإ امو تايرطفلاو ،تارشحلاو ،رابغلا ،ةبوطرلاو ةرارحلا ةجرد :لخادلا نم ةبقارملا لماوع
 ،حايرلا ةعرسو ،ةرارحلا ةجرد ضافخناو عافترا ،بطرلاو ،فاجلا وجلا ؛سقطلا صئاصخ :ةيجراخلا ةبقارملا لماوع
   .كلانھ ىلإ امو ةيفوجلا هايملاو ،رطملاو ،يجراخلا ثولتلاو
 

 
 ةبوغرملا طورشلا

 ميظنت ،ىرخلأا تاھجلا وأ ،)يسيس-موكإ( فحاتملل يلودلا سلجملاو ،ةينفلاو ةيخيراتلا لامعلأا ةنايصل يلودلا دھعملا ىلوتي
 يغبني هنأ ديب ،ةماعلا ةلاحلا يف حئاوللا هذھ قبّطتُو .نادلبلل ةيئيب ةيھيجوت ئدابم وأ ريياعمً اضيأ كانھو .ةيئيبلا لماوعلا ةلاح
 يف اھيف ةدوجوم عطقلا تناك يتلا فورظللً اعبت وأ ،)ةيئزجلاو ةيلكلاو ةيملاعلا( ةطيحملا فورظللً اعبت ةبوغرملا ةلاحلا ليدعت
 .يضاملا
 ىلع تاريثأتلا ليلقتب رابتعلاا ذخأ يغبني ،ةيامحلا وأ ظفحلا ةلاح يف .ةنوكملا داوملا ىلعً اضيأ ةبوغرملا فورظلا فقوتتو
 ً،امومع .عطقلا ىلع ةبوطرلا وأ ةرارحلا ةجرد يف تارييغتلا نم دحلا بجي ً،اضيأ كلذ ىلإ ةفاضلإابو .دح ىندأ ىلإ عطقلا
 .لضفأ ةضفخنملا ةرارحلا ةجرد

 
 هيف بوغرملا ءوضلا ىوتسم .١
 ام وھ يئرملا ءوضلا قاطن .ةجوملا لوط ىلعً ادامتعا ءوضلا مسقنيو .عطقلل ةيئايميكلا داوملا روھدت ةيئوضلا ةقاطلا ببست
 نم رثكأو رتمونان ٣٨٠ تحت ءارمحلا تحت ةعشلأاو ةيجسفنبلا قوف ةعشلأا .رتمونان ٧٨٠ ىلإ ٣٨٠ نم هتجوم لوط حوارتي

 .يلاوتلا ىلع يجوملا لوطلا نم رتمونان ٧٨٠
 ،ةريصقلا ةجوملا عاعشإ ةلازإ يغبنيف ،عطقلل ًاديدشً افلت ببست ةيلاع ةقاط هل لوطلا ريصق يجوملا عاعشلإا نلأ ،ةماع ةفصبو
 لّاإ ،عطقلا ةبقارمل يرورض وھ يئرملا ءوضلا نأ نم مغرلا ىلعو .ناكملإا ردق ةينيسلا ةعشلأا وأ ةيجسفنبلا قوف ةعشلأا لثم
  .عطقلاب ررضلا قحليُ امم رتمونان ٥٨٠ تحت قرزلأا ءوضلا لثم لوطلا ةريصقلا ةعشلأا لمشي هنإ
 حطسلا ةرارح ةجرد دادزت ،عطقلا حطس ىلع )IR :ءارمحلا تحت ةعشلأا ءوض( ليوطلا يجوملا عاعشلإا طلسيُ امدنعو
 تاجوم لمشت )راھنلا ءوض( سمشلا ةعشأ نأ امك .ءوضلا نم ةعشلأا هذھ ةلازإ يغبني كلذل ،فافجلا ةعرس كلذب دادزتف
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ءوضلا نع مجانلا روھدتلا ٣ لكشلا   اھيف بوغرملا ءوضلا ةلاح ٤ لكشلا               

 
 ةيبسنلا ةبوطرلاو اھيف بوغرملا ةرارحلا ةجرد .٢
 مكحتلا متي يتلا قفارملا يف ةيلاثملا فورظلا يھ ةلثملأا هذھ .امھيف بوغرملا ةبوطرلاو ةرارحلا ةجردل لاثم )٥ لكشلا( نيبي
 ةجرد ٢٠ يلاوح ةرارحلا ىوتسم نوكي نأب ىصوي ،لخادلا يف عطقلا عم لماعتلا متي امدنع ،لاثملا ليبس ىلع .ديج لكشب اھب
 ءاوھلا يف يتلا عطقلاو ضرع قيدانص يف ةنزّخملا وأ ةظوفحملا عطقلا نيب ةرارحلا ةجرد يف يرذجلا رييغتلا بنجتل ةيوئم
 .ةضفخنم ةرارح ةجرد يف ىقبت نأ ملافلأا جاتحت امنيب .ناسنلإل ةحيرم ةئيب ىلإ ةرارحلا هذھ ليدعت متيو .قلطلا
 نوكت دق ،فاجلا خانملا يفف .اھخانمو عطقلاب ةطيحملا ةلاحللً اعبت ةرارحلا ةجرد ةلاح نم بسانم ىوتسم يف رظنلا يغبنيو
 ةلدتعملا ةبوطرلا ةلاح نم عطقلا لقن متي امدنع هنلأ كلذو .عيرسلا ريّغتلا بنّجتل ةيلاعلا ةبوطرلا نم لضفأً ايبسن ةفّاجلا ةلاحلا
 ليبس ىلع .عطقلا لخاد ةدوجوملا ةبوطرلا رخبتت ،)٪٣٠ لاثملا ليبس ىلع(ً افافج رثكأ ةلاح ىلإ )٪٦٠ لاثملا ليبس ىلع(
 وأ قرولا وأ )نيطلا( اتوك اريت لثم ،)فافجلل ةضرّعملا ةلھسلا( ةيماسملا داوملا يف ةبوطرلا فورظ ريّغتت امدنع ،لاثملا
 .داوملا هذھ فلت ىلإ يدؤت ،جيسنلا

 
 امھيف بوغرملا ةبوطرلاو ةرارحلا ةجرد ٥ لكشلا

 
 ول ىتح تايرطفلا ومنل ةئيب لكشتت ةيلاعلا ةبوطرلا ةلاح يف .امھيف بوغرملا ةبوطرلاو ةرارحلا ةجردل لاثم )٦ لكشلا( نيبيو
 رھظي )٦ لكشلا( يف ىنميلا ةروصلا يف .ةعفترمً امومع ةيبسنلا ةبوطرلا نوكت نأ يغبني لا كلذل ،ةلدتعم ةرارحلا ةجرد تناك
 ،كانھ يلفسلا قباطلا رادج ىلع تايرطفلا ومنو نفعت ةلاح ببسي اذھو ،ةبوطرلا نم ةياقولا ريبادت ذاختا نود يلفسلا قباطلا
 ةبوطر وذ ءاوھ لغلغت اذإ ةيلاعلا ةبوطرلاو ةرارحلا تارتف يفف .يلفسلا قباطلا ناردج للاخ نم حشرتت يتلا ةبوطرلا ببسب

 يف اذھ ببستيس ،ةيتنمسلاا ةناسرخلا لثم ةرارحلا نازتخا ىلع ةريبكلا ةردقلا تاذ ينابملا لكايھ لخاد ىلإ جراخلا نم ةيلاع
 .تلااحلا ضعب يف ةبوطرلا ةيلاع ةئيب ىلإ يدؤي امم ،حطسلا ىلع ةبوطرلل فيثكت ثودح

 

 
 ام ةلاح يف ةيبسنلا ةبوطرلاو ةبوغرملا ةرارحلا ةجرد ٦ لكشلا

 
 ةبوطرلا / ةرارحلا ةجرد ريغت نع مجانلا روھدتلا
 ةبوطرلاو ةرارحلا تاجرد ريّغت ةلاح ىلع لاثم
 :طسولأا( و )ةلاحك "طلابلا ":راسي( روصلا .عطقلا يف ةبوطرلا / ةرارحلا ةجرد ريّغت نع مجانلا روھدتلا )٧ لكشلا( نيبي
 تيتفتلل ةلباق نوكت دق طلابلا نم يفلخلا بناجلا .ةفيّكمُ ريغ ةفرغ يف طلابلا رھظي )٧ لكشلا( يف )طلابلا نم يفلخلا بناجلا
 ً.لايلق ةفيعض ةلاح يفو
 ةبوطر ضفخنت .ضرعلا ةنازخ لخادو طلابلا ضرع ةفرغ يف ةبوطرلاو ءاوھلا ةرارح ةجرد يف تاريغتلا )٨ لكشلا( نيبيو
 ةجرد عفترت امدنع ثدحت ةبوطرلل ةعيرسلا تاريّغتلا .ةيجراخلا ةبوطرلا ريّغت دعب ضرعلا ةنازخو ةفرغلا يف ةيبسنلا ءاوھلا
 .ةرانلإا ءانثأ ضرعلا ةنازخ يف ةرارحلا

 ةلاح يف طلابلل ةيلخادلا ةبوطرلا ضفخنت امدنعو .طلابلا حطس نم ةبوطرلا رخبتت ،ةيبسنلا ءاوھلا ةبوطر ضفختت امدنع
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adjusted depending on the surrounding (global, macro, micro) environment, or the conditions 

surrounding the objects in the past. 

Meeting these desirable conditions is dependent on the material composition of the objects. 

In conservation or protection, it is necessary to minimize the impacts to the objects. In addition, 

minimizing changes in physical condition such as temperature or humidity of the objects is a 

necessity. Generally, a low temperature is better. 

 

 

Desirable Light Level 
 

Light energy causes chemical deterioration in objects. Light is defined according to its wave 

length (nm). The visible spectrum for light is from 380nm to 780nm. Ultraviolet light and the 

infrared spectrum are less than 380nm and over 780nm respectively.  

Generally, as short wave length radiation has the high energy potential to cause severe 

damage to materials, short wave radiation, such as UV or X-ray should be removed as quickly as 

possible. Even though visible light is necessary for observation of objects, it contains short length 

radiation such as blue light (under 580nm), which can cause damage to objects.  

When the materials or objects are exposed to long wave radiation (infrared light: IR) its 

surface temperature increases causing rapid drying, which is why it should be removed from the 

light source. Sunlight (daylight) includes both short and long length wave radiation, and exposure 

facilitates an increase in the surface temperature of objects.  

 

 

 

 

 

 

 

 

 

 

Figure 3 Deterioration caused by light 

 

Figure 4 shows the desirable light condition in a museum. Generally since organic material 

and water color paintings are severely affected by lighting impacts; the intensity of the light should 

be low. Conversely, metal, stone, and glass are stronger so a, higher intensity is permissible.  
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Figure 3 Deterioration caused by light 

 

Figure 4 shows the desirable light condition in a museum. Generally since organic material 

and water color paintings are severely affected by lighting impacts; the intensity of the light should 

be low. Conversely, metal, stone, and glass are stronger so a, higher intensity is permissible.  

Light energy causes chemical deterioration of the materials. The level of the damage 

depends on the wave length of the light. Because sunlight (daylight) contains the spectrum 

between short and long wave radiation, it should be removed. 

Some artificial lights also may damage the objects. Fluorescent lamps include UV and 

incandescent lamps include the ranges of the infrared light. The emission of energy by LED (light-

emitting diode) is relatively low, however the LED devices generated heat to increase the 

surrounding temperature.  

In the selection of the lighting devices, both the intensity of the light energy and the exposure 

hours should be considered to minimize the light level.  

 

 

 

 

 

 

 

 

 

 

Figure 4 Desirable light conditions 

 

 

Desirable Temperature and Relative Humidity 
 

Figure 5 shows an example of the desirable temperature and humidity required to maintain 

objects. These examples reflect ideal conditions in well-controlled facilities. For example, when 

the objects are handled inside, a temperature level of about 20°C is recommended, to avoid radical 

change in the conditions between inside storage and outside storage. This temperature (20°C) is 

considered an environment comfortable for human beings handing the objects. Films need to be 

kept under low temperature conditions. 

A suitable level of temperature should be considered depending on the surrounding condition 

of the objects and its climate. In a dry climate, a relatively dry condition may be better than high 

humidity to avoid rapid change. This is because that when the objects are moved from a condition 

of moderate humidity (ex. 60%) to a drier condition (ex. 30%), the moisture present in the objects 

evaporates.  
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 .اھتلازإ يغبني ةليوطو ةريصق تاجوم ىلع يوتحي )راھنلا
 ةيجسفنبلا قوف ةعشأ نمضتت يتلا تنسرولفلا حيباصم هذھ لمشتو .عطقلابً اضيأ ةعنطصملا ءاوضلأا ضعب رضت دق
 يئانثلا مامصلا( مامصلا لبق نم ةقاطلا ثاعبناف .ءارمحلا تحت ةعشلأا ءوض نم تاقاطن لمشت يتلا ةجاّھولا حيباصملاو
 .ةطيحملا ةرارحلا ةجرد نم ديزتف ةرارحلا دلوت ديل حيباصم نكلو ً،ايبسن ةضفخنم )LED( ديل ءاوضأ يف )ءوضلل ثعابلا
 .ءوضلا ىوتسم نم ليلقتلل اھل ضيرعتلا تاعاسو ةفيفخلا ةقاطلا ةفاثك نم لك يف رظنلا يغبني ،ةزھجلأا ةمئاق رايتخا دنع

 

 
ءوضلا نع مجانلا روھدتلا ٣ لكشلا   اھيف بوغرملا ءوضلا ةلاح ٤ لكشلا               

 
 ةيبسنلا ةبوطرلاو اھيف بوغرملا ةرارحلا ةجرد .٢
 مكحتلا متي يتلا قفارملا يف ةيلاثملا فورظلا يھ ةلثملأا هذھ .امھيف بوغرملا ةبوطرلاو ةرارحلا ةجردل لاثم )٥ لكشلا( نيبي
 ةجرد ٢٠ يلاوح ةرارحلا ىوتسم نوكي نأب ىصوي ،لخادلا يف عطقلا عم لماعتلا متي امدنع ،لاثملا ليبس ىلع .ديج لكشب اھب
 ءاوھلا يف يتلا عطقلاو ضرع قيدانص يف ةنزّخملا وأ ةظوفحملا عطقلا نيب ةرارحلا ةجرد يف يرذجلا رييغتلا بنجتل ةيوئم
 .ةضفخنم ةرارح ةجرد يف ىقبت نأ ملافلأا جاتحت امنيب .ناسنلإل ةحيرم ةئيب ىلإ ةرارحلا هذھ ليدعت متيو .قلطلا
 نوكت دق ،فاجلا خانملا يفف .اھخانمو عطقلاب ةطيحملا ةلاحللً اعبت ةرارحلا ةجرد ةلاح نم بسانم ىوتسم يف رظنلا يغبنيو
 ةلدتعملا ةبوطرلا ةلاح نم عطقلا لقن متي امدنع هنلأ كلذو .عيرسلا ريّغتلا بنّجتل ةيلاعلا ةبوطرلا نم لضفأً ايبسن ةفّاجلا ةلاحلا
 ليبس ىلع .عطقلا لخاد ةدوجوملا ةبوطرلا رخبتت ،)٪٣٠ لاثملا ليبس ىلع(ً افافج رثكأ ةلاح ىلإ )٪٦٠ لاثملا ليبس ىلع(
 وأ قرولا وأ )نيطلا( اتوك اريت لثم ،)فافجلل ةضرّعملا ةلھسلا( ةيماسملا داوملا يف ةبوطرلا فورظ ريّغتت امدنع ،لاثملا
 .داوملا هذھ فلت ىلإ يدؤت ،جيسنلا

 
 امھيف بوغرملا ةبوطرلاو ةرارحلا ةجرد ٥ لكشلا

 
 ول ىتح تايرطفلا ومنل ةئيب لكشتت ةيلاعلا ةبوطرلا ةلاح يف .امھيف بوغرملا ةبوطرلاو ةرارحلا ةجردل لاثم )٦ لكشلا( نيبيو
 رھظي )٦ لكشلا( يف ىنميلا ةروصلا يف .ةعفترمً امومع ةيبسنلا ةبوطرلا نوكت نأ يغبني لا كلذل ،ةلدتعم ةرارحلا ةجرد تناك
 ،كانھ يلفسلا قباطلا رادج ىلع تايرطفلا ومنو نفعت ةلاح ببسي اذھو ،ةبوطرلا نم ةياقولا ريبادت ذاختا نود يلفسلا قباطلا
 ةبوطر وذ ءاوھ لغلغت اذإ ةيلاعلا ةبوطرلاو ةرارحلا تارتف يفف .يلفسلا قباطلا ناردج للاخ نم حشرتت يتلا ةبوطرلا ببسب

 يف اذھ ببستيس ،ةيتنمسلاا ةناسرخلا لثم ةرارحلا نازتخا ىلع ةريبكلا ةردقلا تاذ ينابملا لكايھ لخاد ىلإ جراخلا نم ةيلاع
 .تلااحلا ضعب يف ةبوطرلا ةيلاع ةئيب ىلإ يدؤي امم ،حطسلا ىلع ةبوطرلل فيثكت ثودح

 

 
 ام ةلاح يف ةيبسنلا ةبوطرلاو ةبوغرملا ةرارحلا ةجرد ٦ لكشلا

 
 ةبوطرلا / ةرارحلا ةجرد ريغت نع مجانلا روھدتلا
 ةبوطرلاو ةرارحلا تاجرد ريّغت ةلاح ىلع لاثم
 :طسولأا( و )ةلاحك "طلابلا ":راسي( روصلا .عطقلا يف ةبوطرلا / ةرارحلا ةجرد ريّغت نع مجانلا روھدتلا )٧ لكشلا( نيبي
 تيتفتلل ةلباق نوكت دق طلابلا نم يفلخلا بناجلا .ةفيّكمُ ريغ ةفرغ يف طلابلا رھظي )٧ لكشلا( يف )طلابلا نم يفلخلا بناجلا
 ً.لايلق ةفيعض ةلاح يفو
 ةبوطر ضفخنت .ضرعلا ةنازخ لخادو طلابلا ضرع ةفرغ يف ةبوطرلاو ءاوھلا ةرارح ةجرد يف تاريغتلا )٨ لكشلا( نيبيو
 ةجرد عفترت امدنع ثدحت ةبوطرلل ةعيرسلا تاريّغتلا .ةيجراخلا ةبوطرلا ريّغت دعب ضرعلا ةنازخو ةفرغلا يف ةيبسنلا ءاوھلا
 .ةرانلإا ءانثأ ضرعلا ةنازخ يف ةرارحلا

 ةلاح يف طلابلل ةيلخادلا ةبوطرلا ضفخنت امدنعو .طلابلا حطس نم ةبوطرلا رخبتت ،ةيبسنلا ءاوھلا ةبوطر ضفختت امدنع
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adjusted depending on the surrounding (global, macro, micro) environment, or the conditions 

surrounding the objects in the past. 

Meeting these desirable conditions is dependent on the material composition of the objects. 

In conservation or protection, it is necessary to minimize the impacts to the objects. In addition, 

minimizing changes in physical condition such as temperature or humidity of the objects is a 

necessity. Generally, a low temperature is better. 

 

 

Desirable Light Level 
 

Light energy causes chemical deterioration in objects. Light is defined according to its wave 

length (nm). The visible spectrum for light is from 380nm to 780nm. Ultraviolet light and the 

infrared spectrum are less than 380nm and over 780nm respectively.  

Generally, as short wave length radiation has the high energy potential to cause severe 

damage to materials, short wave radiation, such as UV or X-ray should be removed as quickly as 

possible. Even though visible light is necessary for observation of objects, it contains short length 

radiation such as blue light (under 580nm), which can cause damage to objects.  

When the materials or objects are exposed to long wave radiation (infrared light: IR) its 

surface temperature increases causing rapid drying, which is why it should be removed from the 

light source. Sunlight (daylight) includes both short and long length wave radiation, and exposure 

facilitates an increase in the surface temperature of objects.  

 

 

 

 

 

 

 

 

 

 

Figure 3 Deterioration caused by light 

 

Figure 4 shows the desirable light condition in a museum. Generally since organic material 

and water color paintings are severely affected by lighting impacts; the intensity of the light should 

be low. Conversely, metal, stone, and glass are stronger so a, higher intensity is permissible.  
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Figure 3 Deterioration caused by light 

 

Figure 4 shows the desirable light condition in a museum. Generally since organic material 

and water color paintings are severely affected by lighting impacts; the intensity of the light should 

be low. Conversely, metal, stone, and glass are stronger so a, higher intensity is permissible.  

Light energy causes chemical deterioration of the materials. The level of the damage 

depends on the wave length of the light. Because sunlight (daylight) contains the spectrum 

between short and long wave radiation, it should be removed. 

Some artificial lights also may damage the objects. Fluorescent lamps include UV and 

incandescent lamps include the ranges of the infrared light. The emission of energy by LED (light-

emitting diode) is relatively low, however the LED devices generated heat to increase the 

surrounding temperature.  

In the selection of the lighting devices, both the intensity of the light energy and the exposure 

hours should be considered to minimize the light level.  

 

 

 

 

 

 

 

 

 

 

Figure 4 Desirable light conditions 

 

 

Desirable Temperature and Relative Humidity 
 

Figure 5 shows an example of the desirable temperature and humidity required to maintain 

objects. These examples reflect ideal conditions in well-controlled facilities. For example, when 

the objects are handled inside, a temperature level of about 20°C is recommended, to avoid radical 

change in the conditions between inside storage and outside storage. This temperature (20°C) is 

considered an environment comfortable for human beings handing the objects. Films need to be 

kept under low temperature conditions. 

A suitable level of temperature should be considered depending on the surrounding condition 

of the objects and its climate. In a dry climate, a relatively dry condition may be better than high 

humidity to avoid rapid change. This is because that when the objects are moved from a condition 

of moderate humidity (ex. 60%) to a drier condition (ex. 30%), the moisture present in the objects 

evaporates.  
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 ً.لايلق ةفيعض ةلاح يفو
 ةبوطر ضفخنت .ضرعلا ةنازخ لخادو طلابلا ضرع ةفرغ يف ةبوطرلاو ءاوھلا ةرارح ةجرد يف تاريغتلا )٨ لكشلا( نيبيو
 ةجرد عفترت امدنع ثدحت ةبوطرلل ةعيرسلا تاريّغتلا .ةيجراخلا ةبوطرلا ريّغت دعب ضرعلا ةنازخو ةفرغلا يف ةيبسنلا ءاوھلا
 .ةرانلإا ءانثأ ضرعلا ةنازخ يف ةرارحلا

 ةلاح يف طلابلل ةيلخادلا ةبوطرلا ضفخنت امدنعو .طلابلا حطس نم ةبوطرلا رخبتت ،ةيبسنلا ءاوھلا ةبوطر ضفختت امدنع
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 امھيف بوغرملا ةبوطرلاو ةرارحلا ةجرد ٥ لكشلا

 
 ول ىتح تايرطفلا ومنل ةئيب لكشتت ةيلاعلا ةبوطرلا ةلاح يف .امھيف بوغرملا ةبوطرلاو ةرارحلا ةجردل لاثم )٦ لكشلا( نيبيو
 رھظي )٦ لكشلا( يف ىنميلا ةروصلا يف .ةعفترمً امومع ةيبسنلا ةبوطرلا نوكت نأ يغبني لا كلذل ،ةلدتعم ةرارحلا ةجرد تناك
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 .تلااحلا ضعب يف ةبوطرلا ةيلاع ةئيب ىلإ يدؤي امم ،حطسلا ىلع ةبوطرلل فيثكت ثودح
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Figure 5 Desirable temperature and humidity 

 

Figure 6 shows an example of desirable temperature and humidity. A highly humid condition 

causes fungi even if the temperature is moderate. Generally, the relative humidity surrounding 

materials and objects should not be high. The right photo in Figure 6 shows a basement without 

measures for waterproofing. This causes damp and fungi to grow on the wall of the basement, 

because of water penetration through the basement walls. Because basements or concrete building 

have high thermal capacity, when outdoor humidity is high and temperature of the basements or 

concrete building is relatively low, moisture condensation can be occurred in summer. It can also 

lead the problem relating to existing of moisture. 

 

 

 

 

 

 

 

 

 

 

Figure 6 Desirable temperature and relative humidity 

 

 

 

 

 



 كلذف داوملا ةلاحو ةبوطرلا / ةرارحلا ةجرد دصر بجي ،يعيبطلا ءاوھلا ةلاح وأ يئاوھلا مكحتلا تلااح يف ءاوسو .ةطيحملا
 .ةبسانم ةلاح ىلع ظافحلل ًادج مھم

 
 ةبوطرلاو ةرارحلا ةجرد ةبقارم .٢
 ةبوطرو ءاوھلا ةبوطرو ةرارح ةجرد سايق متي .ظفحلا لامعأ دعب ناتسناغفأ يف نايماب عقوم يف دصرلا )١٠ لكشلا( نيبي
 .خانملا ةلاح ةبقارم نعً لاضف ،ةيرادجلا تاحوللا اياقب ثيح فوھكلا ناردج لخاد تايوتحملا
 زومت يرھش يف )قلغملا( M فھكلاو )جراخلا ىلإ حوتفملا( Na فھكلا يف ةبوطرلا / ةرارحلا ةجرد )١١ لكشلا( نيبي
 ظافحلا نأب لوقلا نكميو .Na فھكلا يف اھنم رغصأ M فھكلا يف ةبوطرلا / ةرارحلا ةجرد يف تاريّغتلا .يناثلا نيرشتو
 .ةيرادجلا تاحوللا ىلع ظافحلل لاعف ءارجإ وھ جراخلاو لخادلا نيب ءاوھلا لدابت ىلع
 يداو يف راطملأا لوطھ ثيح جراخلا ىلإ حوتفملا Na فھكلا يف ةيبسنلا ةبوطرلاو ةرارحلا ةجرد )١٠ لكشلا( نيبيو
 ىلع عفترت ةيبسنلا ةبوطرلا نإف نايماب عقوم يفً ادج ليلق رطملا لوطھ ناك ول ىتح هنأ جئاتنلا نم مھفن نأ اننكمي .نايماب
 .رطملا دعب جراخلا يف ةبوطرلا عافترا ببسب عساو قاطن

 

 
نايماب عقوم يف دصرلا ١٠ لكشلا  

          

  

   يف ةيبسنلا ةبوطرلاو ةرارحلا ةجرد ١١ لكشلا                        قلطلا ءاوھلا يف ةبوطرلاو ةرارحلا ةجرد ١٢ لكشلا
                               نايماب عقوم يف فوھكلا                                                                      نايماب عقوم يف

 
 

 

 ضرعلا ةفرغ يف ةبوطرلاو ةرارحلا ةجرد )٩ لكشلا( نيبيو .طلابلا خسفتيف ،ةبرتلل ةيطبارتلا ىوقلا فعضت ،ةفّاجلا ةفرغلا
 صاصتما قيرط نع ءاوھلا ةبوطر ىوتسم يف مكحتت يتلا ،"بروسترأ" تيبثتب انمق .نسحتلا دعب ضرعلا ةنازخو طلابلل
 ةنازخ لخاد ةبوطرلا ريّغت حبصأ ،ريبدتلا اذھ دعب .ضرعلا ةنازخ يف ءاوھلل ةيبسنلا ةبوطرلا ىلع ةرطيسلل كلذو ةبوطرلا
ً اعيرس ةرارحلا ةجرد عفترت امدنع ،كلذ عمو .٪٦٠ ىلإ-٥٠ نمض ًاريغص ةيجراخلا ةبوطرلا ريّغت ءارّج لصاحلا ضرعلا
 هنكمي لا "بروسترأ" ـلاف انھو .طاقن ١٠ ىلإ ةيبسنلا ةبوطرلا ضفخنت ،ةرانلإا للاخ نم تاجرد عضب ضرعلا ةنازخ لخاد
 .عيرسلا ةرارحلا ةجرد ريّغت ببسب لصحت يتلا ةبوطرلا ريّغتب مكحتّلا
 بناجلا ىلع فيرصت بوبنأ كانھو .ةيجراخلا ةداضعلا رجح حطس ىلع حلملا رولبت رھظت )٧ لكشلا( يف ىنميلا ةروصلا
 يلاتلابو .لصلأا يف حلملا ضعب ىلع يوتحي هسفن )يناكرب رجح( ةَّفَّطلا رجح نلأو .تاققّشت اھيلع تناكو ةداضعلل يفلخلا
 يذلا رولبتلا ىلإ يدؤي ءاتشلا لصف يف فاجلا يجراخلا ءاوھلا عم رجحلل ةيفلخلا ةيحانلا نم ةلغلغتملا ةبوطرلا نم جيزم نإف
 .رجحلا رشّقت ثدحيُ

 

  

  ةراجحلا حلم رولبتو طلابلا رشّقت ٧ لكشلا       ةنازخلاو ضرعلا ةفرغ يف ةبوطرلاو ةرارحلا ةجرد ريّغت ٨ لكشلا
 

 
 نيسحتلا دعب ةيبسنلا ةبوطرلاو ةرارحلا ةجرد ٩ لكشلا

 
 

 ةلاحلا ةبقارمو ةطيحملا ةئيبلا ىلع ةرطيسلا
 ظفحلل ءاوھلا فييكت .١
 ةيادبلا يف فيلاكتلا بناج ىلإ ،هيلع ظافحلل ةيكيناكيم قفارم ىلإ جاتحي هنكلو .ةبسانم ةلاحلا لعجل لھس يكيناكيملا مكحتلا
 ةئيبلا ىلعً ادامتعا ةرطيسلا ىوتسم ررقن نأ بجي ،كلذ ىلإ ةفاضلإابو .ئراوطلا تلااحل يطايتحلاا خسنلا مظنو ،ليغشتلاو
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 ضرعلا ةفرغ يف ةبوطرلاو ةرارحلا ةجرد )٩ لكشلا( نيبيو .طلابلا خسفتيف ،ةبرتلل ةيطبارتلا ىوقلا فعضت ،ةفّاجلا ةفرغلا
 صاصتما قيرط نع ءاوھلا ةبوطر ىوتسم يف مكحتت يتلا ،"بروسترأ" تيبثتب انمق .نسحتلا دعب ضرعلا ةنازخو طلابلل
 ةنازخ لخاد ةبوطرلا ريّغت حبصأ ،ريبدتلا اذھ دعب .ضرعلا ةنازخ يف ءاوھلل ةيبسنلا ةبوطرلا ىلع ةرطيسلل كلذو ةبوطرلا
ً اعيرس ةرارحلا ةجرد عفترت امدنع ،كلذ عمو .٪٦٠ ىلإ-٥٠ نمض ًاريغص ةيجراخلا ةبوطرلا ريّغت ءارّج لصاحلا ضرعلا
 هنكمي لا "بروسترأ" ـلاف انھو .طاقن ١٠ ىلإ ةيبسنلا ةبوطرلا ضفخنت ،ةرانلإا للاخ نم تاجرد عضب ضرعلا ةنازخ لخاد
 .عيرسلا ةرارحلا ةجرد ريّغت ببسب لصحت يتلا ةبوطرلا ريّغتب مكحتّلا
 بناجلا ىلع فيرصت بوبنأ كانھو .ةيجراخلا ةداضعلا رجح حطس ىلع حلملا رولبت رھظت )٧ لكشلا( يف ىنميلا ةروصلا
 يلاتلابو .لصلأا يف حلملا ضعب ىلع يوتحي هسفن )يناكرب رجح( ةَّفَّطلا رجح نلأو .تاققّشت اھيلع تناكو ةداضعلل يفلخلا
 يذلا رولبتلا ىلإ يدؤي ءاتشلا لصف يف فاجلا يجراخلا ءاوھلا عم رجحلل ةيفلخلا ةيحانلا نم ةلغلغتملا ةبوطرلا نم جيزم نإف
 .رجحلا رشّقت ثدحيُ

 

  

  ةراجحلا حلم رولبتو طلابلا رشّقت ٧ لكشلا       ةنازخلاو ضرعلا ةفرغ يف ةبوطرلاو ةرارحلا ةجرد ريّغت ٨ لكشلا
 

 
 نيسحتلا دعب ةيبسنلا ةبوطرلاو ةرارحلا ةجرد ٩ لكشلا

 
 

 ةلاحلا ةبقارمو ةطيحملا ةئيبلا ىلع ةرطيسلا
 ظفحلل ءاوھلا فييكت .١
 ةيادبلا يف فيلاكتلا بناج ىلإ ،هيلع ظافحلل ةيكيناكيم قفارم ىلإ جاتحي هنكلو .ةبسانم ةلاحلا لعجل لھس يكيناكيملا مكحتلا
 ةئيبلا ىلعً ادامتعا ةرطيسلا ىوتسم ررقن نأ بجي ،كلذ ىلإ ةفاضلإابو .ئراوطلا تلااحل يطايتحلاا خسنلا مظنو ،ليغشتلاو
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 هنكمي لا "بروسترأ" ـلاف انھو .طاقن ١٠ ىلإ ةيبسنلا ةبوطرلا ضفخنت ،ةرانلإا للاخ نم تاجرد عضب ضرعلا ةنازخ لخاد
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 ةلاحلا ةبقارمو ةطيحملا ةئيبلا ىلع ةرطيسلا
 ظفحلل ءاوھلا فييكت .١
 ةيادبلا يف فيلاكتلا بناج ىلإ ،هيلع ظافحلل ةيكيناكيم قفارم ىلإ جاتحي هنكلو .ةبسانم ةلاحلا لعجل لھس يكيناكيملا مكحتلا
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 كلذف داوملا ةلاحو ةبوطرلا / ةرارحلا ةجرد دصر بجي ،يعيبطلا ءاوھلا ةلاح وأ يئاوھلا مكحتلا تلااح يف ءاوسو .ةطيحملا
 .ةبسانم ةلاح ىلع ظافحلل ًادج مھم

 
 ةبوطرلاو ةرارحلا ةجرد ةبقارم .٢
 ةبوطرو ءاوھلا ةبوطرو ةرارح ةجرد سايق متي .ظفحلا لامعأ دعب ناتسناغفأ يف نايماب عقوم يف دصرلا )١٠ لكشلا( نيبي
 .خانملا ةلاح ةبقارم نعً لاضف ،ةيرادجلا تاحوللا اياقب ثيح فوھكلا ناردج لخاد تايوتحملا
 زومت يرھش يف )قلغملا( M فھكلاو )جراخلا ىلإ حوتفملا( Na فھكلا يف ةبوطرلا / ةرارحلا ةجرد )١١ لكشلا( نيبي
 ظافحلا نأب لوقلا نكميو .Na فھكلا يف اھنم رغصأ M فھكلا يف ةبوطرلا / ةرارحلا ةجرد يف تاريّغتلا .يناثلا نيرشتو
 .ةيرادجلا تاحوللا ىلع ظافحلل لاعف ءارجإ وھ جراخلاو لخادلا نيب ءاوھلا لدابت ىلع
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Figure 8 Temperature and humidity changes in the exhibition room and the case 

 

 

 

 

 

 

 

 

 

 

Figure 9 Temperature and relative humidity after improvement 

 

 

Air-conditioning for Storage 
 

Mechanical control allows easy control in order to create suitable conditions for objects. 

However this requires the maintenance of mechanical facilities, initial and running costs, and 

backup systems for emergencies. In addition, the controlled level should be decided depending on 

the surrounding conditions. In air-controlled or natural conditions, monitoring for 

temperature/humidity and material condition is very important for maintaining a suitable 

environment.  
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Figure 5 Desirable temperature and humidity 

 

Figure 6 shows an example of desirable temperature and humidity. A highly humid condition 

causes fungi even if the temperature is moderate. Generally, the relative humidity surrounding 

materials and objects should not be high. The right photo in Figure 6 shows a basement without 

measures for waterproofing. This causes damp and fungi to grow on the wall of the basement, 

because of water penetration through the basement walls. Because basements or concrete building 

have high thermal capacity, when outdoor humidity is high and temperature of the basements or 

concrete building is relatively low, moisture condensation can be occurred in summer. It can also 

lead the problem relating to existing of moisture. 

 

 

 

 

 

 

 

 

 

 

Figure 6 Desirable temperature and relative humidity 

 

 

 

 

 

Deterioration Caused by Temperature/Humidity Changes 
 

Conditions caused by temperature and humidity change 

Figure 7 shows deterioration caused by the temperature/humidity change in the objects. The 

photos (left: tiles in a case) and (middle: back of the tile) in figure 7 shows the tiles in a non-air-

conditioned room. The back of the tiles might be friable and slightly weak.  

Figure 8 shows the air temperature and humidity changes in the tile exhibition room and the 

case. The relative humidity of the air in the room and the case decreased, following outdoor 

humidity change. The rapid changes in humidity occur when the temperature in the case rises 

during illumination or when the lighting is on. As the air relative humidity decreases the moisture 

evaporates from the surface of the tile. When the inside moisture of the tiles decreases under dry 

room conditions, the bonding powers of the soils are weakened and the tiles begin flaking. Figure 

9 shows the temperature and humidity in the tile exhibition room after improvement. ‘Artsorb’, 

was introduced to control the air moisture level through its absorption and desorption mechanisms, 

and to control the air relative humidity of the air in the case. After this measure, the humidity 

change caused a decrease in the outdoor humidity to a humidity level, of 50-60%. However, when 

the temperature in the case increases a few degrees rapidly during lighting, the relative humidity 

drops down by 10 points. ‘Artsorb’ cannot control humidity change caused by rapid temperature 

change. 

The right photo in Figure 7 shows another example of the deterioration by inside moisture 

change of the material. It shows salt crystallization on the tuff stone surface of an exterior pilaster. 

There is a drainpipe on the back of the pilaster with cracks in it. Because the tuff stone itself 

contains some salt originally the combination of water penetration from the back of the stone and 

dry outdoor conditions in winter lead to crystallization and flaking. 

 

 

 

 

 

 

 

 

 

 

Figure 7 Flaking of the tiles and salt crystallization of stones 
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Figure 9 Temperature and relative humidity after improvement 

 

 

Air-conditioning for Storage 
 

Mechanical control allows easy control in order to create suitable conditions for objects. 

However this requires the maintenance of mechanical facilities, initial and running costs, and 

backup systems for emergencies. In addition, the controlled level should be decided depending on 

the surrounding conditions. In air-controlled or natural conditions, monitoring for 

temperature/humidity and material condition is very important for maintaining a suitable 

environment.  
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 ةنازخ لخاد ةبوطرلا ريّغت حبصأ ،ريبدتلا اذھ دعب .ضرعلا ةنازخ يف ءاوھلل ةيبسنلا ةبوطرلا ىلع ةرطيسلل كلذو ةبوطرلا
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 يلاتلابو .لصلأا يف حلملا ضعب ىلع يوتحي هسفن )يناكرب رجح( ةَّفَّطلا رجح نلأو .تاققّشت اھيلع تناكو ةداضعلل يفلخلا
 يذلا رولبتلا ىلإ يدؤي ءاتشلا لصف يف فاجلا يجراخلا ءاوھلا عم رجحلل ةيفلخلا ةيحانلا نم ةلغلغتملا ةبوطرلا نم جيزم نإف
 .رجحلا رشّقت ثدحيُ
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Figure 8 Temperature and humidity changes in the exhibition room and the case 

 

 

 

 

 

 

 

 

 

 

Figure 9 Temperature and relative humidity after improvement 

 

 

Air-conditioning for Storage 
 

Mechanical control allows easy control in order to create suitable conditions for objects. 

However this requires the maintenance of mechanical facilities, initial and running costs, and 

backup systems for emergencies. In addition, the controlled level should be decided depending on 

the surrounding conditions. In air-controlled or natural conditions, monitoring for 

temperature/humidity and material condition is very important for maintaining a suitable 

environment.  
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Figure 5 Desirable temperature and humidity 

 

Figure 6 shows an example of desirable temperature and humidity. A highly humid condition 

causes fungi even if the temperature is moderate. Generally, the relative humidity surrounding 

materials and objects should not be high. The right photo in Figure 6 shows a basement without 

measures for waterproofing. This causes damp and fungi to grow on the wall of the basement, 

because of water penetration through the basement walls. Because basements or concrete building 

have high thermal capacity, when outdoor humidity is high and temperature of the basements or 

concrete building is relatively low, moisture condensation can be occurred in summer. It can also 

lead the problem relating to existing of moisture. 

 

 

 

 

 

 

 

 

 

 

Figure 6 Desirable temperature and relative humidity 

 

 

 

 

 

Deterioration Caused by Temperature/Humidity Changes 
 

Conditions caused by temperature and humidity change 

Figure 7 shows deterioration caused by the temperature/humidity change in the objects. The 

photos (left: tiles in a case) and (middle: back of the tile) in figure 7 shows the tiles in a non-air-

conditioned room. The back of the tiles might be friable and slightly weak.  

Figure 8 shows the air temperature and humidity changes in the tile exhibition room and the 

case. The relative humidity of the air in the room and the case decreased, following outdoor 

humidity change. The rapid changes in humidity occur when the temperature in the case rises 

during illumination or when the lighting is on. As the air relative humidity decreases the moisture 

evaporates from the surface of the tile. When the inside moisture of the tiles decreases under dry 

room conditions, the bonding powers of the soils are weakened and the tiles begin flaking. Figure 

9 shows the temperature and humidity in the tile exhibition room after improvement. ‘Artsorb’, 

was introduced to control the air moisture level through its absorption and desorption mechanisms, 

and to control the air relative humidity of the air in the case. After this measure, the humidity 

change caused a decrease in the outdoor humidity to a humidity level, of 50-60%. However, when 

the temperature in the case increases a few degrees rapidly during lighting, the relative humidity 

drops down by 10 points. ‘Artsorb’ cannot control humidity change caused by rapid temperature 

change. 

The right photo in Figure 7 shows another example of the deterioration by inside moisture 

change of the material. It shows salt crystallization on the tuff stone surface of an exterior pilaster. 

There is a drainpipe on the back of the pilaster with cracks in it. Because the tuff stone itself 

contains some salt originally the combination of water penetration from the back of the stone and 

dry outdoor conditions in winter lead to crystallization and flaking. 

 

 

 

 

 

 

 

 

 

 

Figure 7 Flaking of the tiles and salt crystallization of stones 
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Figure 9 Temperature and relative humidity after improvement 
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Figure 8 Temperature and humidity changes in the exhibition room and the case 

 

 

 

 

 

 

 

 

 

 

Figure 9 Temperature and relative humidity after improvement 

 

 

Air-conditioning for Storage 
 

Mechanical control allows easy control in order to create suitable conditions for objects. 

However this requires the maintenance of mechanical facilities, initial and running costs, and 

backup systems for emergencies. In addition, the controlled level should be decided depending on 

the surrounding conditions. In air-controlled or natural conditions, monitoring for 

temperature/humidity and material condition is very important for maintaining a suitable 

environment.  

 

 

 

 

Monitoring of Temperature and Humidity 
 

Figure 10 shows monitoring in the Bamiyan site after conservation work. The air 

temperature/humidity and moisture content inside the walls of the caves where the mural paintings 

remained are measured, as well as monitoring the climate conditions. 

Figure 11 shows the temperature/humidity in Cave Na (open to the outside) and Cave M 

(closed) in July and November. The changes in the temperature/humidity in Cave M are smaller 

than those in Cave Na. Therefore, it can be said that maintaining the air exchange between inside 

and outside is effective in conserving the mural paintings. 

Figure 10 shows the temperature and relative humidity in Cave Na which is open to the 

outside, and precipitation in Bamiyan valley. The results, suggest that even if the precipitation is 

limited at the Bamiyan site, the relative humidity rises extensively following the rise in outdoor 

humidity after rain. 

 

 

 

 

 

 

 

 

 

 

Figure 10 Monitoring at the Bamiyan site 

 

 

 

 

 

 

 

 

 

 

Figure 11 Temperature and relative humidity in caves at the Bamiyan site 
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Figure 10 Monitoring at the Bamiyan site 

 

 

 

 

 

 

 

 

 

 

Figure 11 Temperature and relative humidity in caves at the Bamiyan site 
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Figure 12 Outdoor temperature and humidity at the Bamiyan site 

 

Figure 13 shows a container of mural painting fragments and the humidity and temperature 

monitoring equipment. The temperature and humidity change is limited compared to that of 

outside of the boxes in Figure 14.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13 Hygro-thermometer during storage of mural painting fragments 

 

 

 

 

 

 

 



 حبصيو .ةبوطرلاو ةرارحلا ةجرد ةبقارمو دصر تادعمو ةيرادج تاحول نم ءازجأ يوتحي قودنص )١٣ لكشلا( نيبيو
 .)١٤ لكشلا( يف ةنيبمُلا قيدانصلا جراخ يف ءازجلأاب ةنراقمً اريغص ةبوطرلاو ةرارحلا ةجرد يف ريّغتلا

 

  

 تاحوللا اياظشل ينيجورديھلا ةرارحلا سايقم ١٣ لكشلا             ظفحلا ءانثأ ةيبسنلا ةبوطرلاو ةرارحلا ةجرد ١٤ لكشلا
 ةظوفحملا ةيرادجلا

 
 

 ةيئيبلا ةلاحلا ةبقارم .٣
 يف ةرارحلا تاجرد تادايز تلجسُ كلذل ،سمشلا ءوض ضرعلا ةنازخ يف ةعطقلا ىقلتت ثيح .فحتملا يف يئيب صحف انيرجأ
 ةنازخ كيرحتب يصون كلذل .ةيعيبطلا داوملاب رارضلإاو ضرعلا ةنازخ يف فافج ةلاح عضولا اذھ ببسي ثيح .دصرلا جئاتن
 .ةضورعملا عطقلا ىلع ةئيبلا لماوعلا راثآ مھفو ةطيحملا تائيبلا ةبقارم مھملا نم ،يلاتلابو .ليلظ ناكم ىلإ ضرعلا

 

 
 ناتسكجاط يف ينطولا فحتملا يف دصرلا ١٥ لكشلا

 
 

 مادتسملا ظفحلل ةمتاخ
 عطقلا روھدت ببّست يتلا لماوعلا نم ديدعلا كانھف ،ةيفاقثلا تاكلتمملا ىلع مادتسملا ظافحلا لجأ نم ًادج ةمّھم ةيئيبلا ةباقرلا
 يرايعم وأ مظنتم ليدعتب مايقلا بجي نكلو ،عطقلل ةبسنلاب لضفأ ةلدتعملا ةبوطرلاو ةضفخنملا ةرارحلا ةجرد ً،امومع .ةيرثلأا
 ىلإ امو ،ةيئايميكلا تاريثأتلاو ،ءوضلا ةدش لثم ىرخأ لماوع ليلقت يغبنيو .ةيفاقثلا تاكلتمملاب ةطيحملا ةئيبلا ىلعً ادامتعا
 .يرشبلا لماعتلا قاطن يف لماوع نم كلذ

 ،عطقلا رثّأت نم دحلل ةبولطم عطقلل ةرمتسملا ةبقارملاو ،ةطيحملا لماوعلا ريثأت ةيفيك ةفرعمو ،اھتانوكمو عطقلا داوم مھف
 .ةيفاقثلا تاكلتمملل ةمادتسملا ةيامحلا لجلأو
 

 
 عجارملا
 وكسنويلا :لوقنملا ثارتلل ةيعوتلا جمانرب

http://www.unesco.org/new/en/culture/themes/museums/movable-heritage-outreach-programme/ 
 2010 ،وكسنويلا ،نيزختلاو ظفحلا يف تاينتقملا ليلد ،5 دلجملا ،يفاقثلا ثارتلا ةيامح ليلد
 
 2014 ،ةيئيبلا ةيھيجوتلا ئدابملا نع ظفحلل يلودلا زكرملا تانلاعإ

https://www.iiconservation.org/node/5168 
 
 يكيو سلأ ،ةيئيبلا ةيھيجوتلا ئدابملا

http://www.conservation-wiki.com/wiki/Environmental_Guidelines 
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Figure 12 Outdoor temperature and humidity at the Bamiyan site 

 

Figure 13 shows a container of mural painting fragments and the humidity and temperature 

monitoring equipment. The temperature and humidity change is limited compared to that of 

outside of the boxes in Figure 14.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13 Hygro-thermometer during storage of mural painting fragments 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14 Temperature and relative humidity in storage 

 

 

Observation of Environmental Condition 
 

An investigation of the museum environment was undertaken (Figure 15). The object in the 

case is exposed to sunlight and the temperature increases are recorded in the monitoring results. 

This causes dry conditions and damages the natural objects. As a result, a recommendation was 

made for the display case to be moved to a shaded place.  

Therefore, it is important to monitor the environments and to understand the effects of the 

environmental factors on the objects. 

 

 

 

 

 

 

 

 

 

 

Figure 15 Monitoring in the Tajikistan National Museum 
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http://www.unesco.org/new/en/culture/themes/museums/movable-heritage-outreach-programme/ 
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