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ABSTRACT 

In this paper, appraisal for residential environment type in Al-Kut city has been 
done by regular process for evaluation of 198 random samples from dwelling units  
have been selected in four districts: Al-Kafa'at (57 samples),   Hay Al-Rabee (57 
samples), Al-Hoboken (65 samples) and Al-Shown (19 samples) to represent the 
factual residential environment for all the city. Questionnaire form has been prepared 
consists of (26) questions for environmental aspects for dwelling units to ensure 
getting all information (quantity and quality) required for environmental appraisal 
method approved by (APHA). Another one prepared for outdoor environment that 
surround the dwelling units areas, consists of (21) questions. 

Results had been indicated that residential environment for Al-Kut city suffers 
from many problems like overcrowding which appears in some dwelling units. All 
then coming from increasing in number of families and total habitants which cause 
reducing the require areas for residents and led to reduce the privacy. Also some of 
the dwelling units had toilet and bathroom located outside its structure, additionally 
lack to some basic environmental requires. As result the shutdowns of public 
electricity for a long duration per day generate lack in adaptation, light…..etc. 
Surrounding environment of some districts has other important factors like neglecting 
or poor pavement of its streets and sidewalks. In addition to lack in sewage and storm 
systems, public parking, open areas, public playgrounds and public playfields. 
 
Keywords: Environmental Appraisal, APHA, Al-Kut City, Urban Planning. 

 
 ة الحضریة لمدینة الكوتیالسكن تقییم معیار الفضاء في بعض الاحیاء
 

 الخلاصة
لغرض تقییم نوعیة البیئة السكنیة في مدینة الك�وت ت�م اخ�ذ عین�ات عش�وائیة م�ن الوح�دات الس�كنیة 

عین��ة) لح��ي الكف��اءات  ومثلھ��ا لح��ي الربی��ع  57عین��ة) لأرب��ع أحی��اء س��كنیة وكم��ا یل��ي: ( 198بمق��دار (
عموم�ا. حی�ث عینة) لحي الشؤون لتمثیل الواقع البیئي السكني للمدین�ة 19عینة) لحي الحقوقیین و(65و(
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 س��ؤالا لكاف��ة ن��واحي بیئ��ة الوح��دة الس��كنیة وبم��ا یض��من 26ت��م إع��داد وتوزی��ع اس��تمارة اس��تبیان تتض��من 
الحص���ول عل���ى المعلوم���ات الكمی���ة والنوعی���ة المطلوب���ة والمعتم���دة م���ن قب���ل منظم���ة الص���حة العالمی���ة 

(APHA) اف�ة ن�واحي البیئی�ة سؤالا لك 21. بالإضافة إلى إعداد وتوزیع استمارة استبیان أخرى تتضمن
 المحیطة بالوحدات السكنیة.

بعد التحلیل الشامل للنتائج المستنبطة م�ن الدراس�ة نس�تنتج: أن البیئ�ة الس�كنیة لمدین�ة الك�وت تع�اني 
م��ن مش��اكل متع��ددة كالازدح��ام الظ��اھر ف��ي بع��ض وح��داتھا الس��كنیة نتیج��ة زی��ادة ع��دد الأس��ر ومجم��وع 

م�ن الوح�دات الس�كنیة مش�غولة ب�أكثر م�ن عائل�ة بمع�دل ع�دد  %49.2أفرادھ�ا كم�ا ف�ي ح�ي الحق�وقیین (
ش���خص) مم���ا س���بب ف���ي ع���دم وج���ود مس���احات كافی���ة لمعیش���ة الأف���راد وبالت���الي تق���ل  8.1ق���اطنین 

% من الوحدات السكنیة في حي الشؤون تحتوي على فض�اءات س�كنیة 73.7الخصوصیة.بالإضافة إلى 
یة خ��ارج ھیك��ل ع��دد منھ��ا و افتقارھ��ا إل��ى بع��ض دون المع��اییر. ك��ذلك وق��وع الحم��ام والمراف��ق الص��ح

% م�ن الحمام�ات 73.7% من المرافق الص�حیة و84.2لشؤون(المتطلبات البیئیة الأساسیة كما في حي ا
لا تت��وفر فیھ��ا جمی��ع المتطلب��ات) و انقط��اع الكھرب��اء الوطنی��ة لفت��رة طویل��ة ب��الیوم س��بب ع��وز ب��التكییف 

% م��ن الوح��دات الس��كنیة ف��ي ح��ي الربی��ع 100س��تبیان ان والإض��اءة....الخ (حی��ث أظھ��رت نت��ائج الا
 والشؤون تحتوي على مولدات كھربائیة). 

بالإضافة إلى إھمال البیئة المحیطة لبعض الأحیاء السكنیة بسبب رداءة أكساء الشوارع أو رص�ف 
ر(حی�ث الأرصفة والمماشي في عدد منھا كذلك افتقارھ�ا إل�ى أنظم�ة تص�ریف المی�اه الثقیل�ة ومی�اه لأمطا

المج�اري) و % م�ن الوح�دات الس�كنیة ف�ي ح�ي الحق�وقیین مرتبط�ة بش�بكة 8أظھرت نتائج الاستبیان ان 
 الفضاءات المفتوحة والساحات وملاعب الأطفال والملاعب الریاضیة.الحدائق والمتنزھات و

 
 
INTRODUCTION 

nvironment space available perception for suitable dimensions, volumes and 
areas for different human activities within building or surrounding or area that 
the building exist in, these environment contain what the building include 

from furniture and apparatuses, and what is their result from relationships between 
them like  dimensions, volumes and areas that occupied. 

 
RESIDENTIAL DENSITY 

Residential density defines as "the degree of convergence of the dwelling units' 
arrangement with each other ". Its indicator for measurement the degree of land 
occupancy, and consider one of the main indicators that use in study the behaviorism 
and sociability relationship for residences, because there is strong relation between 
the living conditions and residential density and between the last one and 
environmental level in residential areas [1]. 

These two types generate different development intensities of residential density 
[2]. 
• Person density: person / km2  
• Dwelling density: dwelling / km2 
The Iraqi criterion mentioned in [3] advice person density of (8600-21400) person/ 

km2, and dwelling density of (2400-4200) dwellings/ km2 for row houses in the 
modern residential areas and (2800-4800) dwellings/ km2 for courtyard houses in 
the old residential areas.  
The same reference governs the availability. Which defined as the open spans, 

comfortable places for youth and children playgrounds necessary in the residential 
areas as well as available amusing services it's reduce the residential density for both 
the modern and traditional areas. Land use balance for the row and courtyard houses 
between (0.55-0.7), and may be reach to 0.75 in the some traditional residential areas 
(courtyard houses). 

E 



Eng. & Tech. Journal ,Vol.32, Part (A), No.4, 2014        Appraisal Criteria-Space in Some Residential    
                                                                                                      Urban Areas for Al-Kut City 
                     

 
PLOT AREA OF THE HOUSES 

Many different studies made to limit the criteria of the best area can occupy by 
dwelling unit to satisfy wish aim, these criteria varied depended on the country, 
economic status and social concept. 

The Iraqi criteria based on [3] abide by area between (200-350) m2 for newer 
residential units that distributed in raw form and between (150-300) m2 for traditional 
units (courtyard).  

 
OCCUPANCY RATE 

Occupancy rate means "number of persons inhabitant in one room from 
dwelling unit" or "average person shares (person / room) from the area of the room", 
occupancy ratio depend on local conditions, it can express by [1]: 

1. Criterion (person / room). 
2. Criterion (area /person). 
3. Criterion (number of rooms in dwelling unit). 
4. Criterion (number of rooms according to family size). 

In one-family housing two living rooms in a dwelling are recommended, one 
anticipated for family life and the second for guest reception [3]. Without the 
residence of the dwelling unit by more than one family, and don’t use the 
nonresidential spaces like bathroom, toilet and corridors for residence or sleeping. 
The American Public Health Association (APHA) advice when the dwelling unit 
occupancy by two persons must consist at least from living room, bedroom and 
kitchen. In America the average number of persons per housing unit was 3.14 in 1970 
and 2.62 in 1989 [4]. 
    
CRITERIA OF THE SPACES 
Bedroom 

[5]Says that the measuring bed spaces is an accurate guide to the number of 
people any particular development can house. Such policies were coupled with rules 
about occupancy and use of bedrooms—intended to discourage all cultural practices 
except those that permitted no more than two persons to share a bedroom and 
prohibited older children of the opposite sex to share rooms [6]. [7]Mentioned in 
calculating numbers allowed, the following should be taken into consideration:  
• No account taken of a child under 1 year of age and  
• A child between 1 and 10 years of age represents half a unit. 
The item depending on criteria: 
A. Person / bedroom. 

1. Each bedroom should be occupied by not more than two grown up persons and 
one child not more than ten years old [3]. 

2. In Iraq the minimum acceptable value 2.3 persons / bedroom [3]. 
3. APHA consider over 1.5 persons / room the room crowding [4].  
4. APHA consider the room crowding when: [4]. 

 
(Number of occupants≥ 2 * Sleeping room + 2)                                ...  (1) 

 
B. Person floor area / bedroom. 

1. The floor area of the bedroom should not be less than 12 m2, as minimum floor 
area of a master bedroom 15 m2 is recommended. Increase of floor area of such 
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a room to not less than 21m2 is obligatory to permit its future partition into two 
cubicles [3]. 

2. The minimum area of first bedroom 12.5 m2, other double bedrooms 10.2 m2 

and single bedroom 6.5 m2[5]. 
3. In Iraq the minimum acceptable value 5.6 m2 for person / bedroom [3]. 
Table (1) shows the proper criteria for bedroom occupancy to prevent crowding 

[1]. 
The study depends on criterion that gives little occupancy for rooms. If the 

dwelling unit contains five rooms with areas (14, 11, 9, 8, 6) m2, will observe in 
Table (1) in item depended on rooms area the allowable occupancy number 
(2+2+1.5+1+0.5=7 persons) but in item depended on No. of rooms the allowable 
occupancy number equal (10 persons) so the allowable occupancy number in this 
case is (7 persons), because it gives little occupancy for rooms.  
Bathroom, Toilet Room and Kitchen 

Existence toilet in every dwelling unit considers obligatory [4]. According to [3], 
in small dwelling unit placing of a W.C. in a bathroom is allowed. However, in 
medium and larger dwelling unit separate toilet room is obligatory. The obligatory 
minimum floor area of a main bathroom is 3.5 m2 and that of a second bathroom is 3 
m2. The minimum floor area of toilet is 1.5 m2. Recommended floor area of a 
bathroom combined with a W.C. should be 4.5m2. 

The minimum area of the kitchen is not less than 9 m2 [3]. Kitchen area equal 8 
ft2 / person [8]. 
Living and Visiting Room 

The Iraqi standard advice in the state of found one living room in the house must 
be the area between (18-24) m2 and if there are two living rooms, the area must be 
between (12-15) m2 [3]. 

The unit shall have a living room not less than (20.4 m2) in floor area. An 
additional (9.3 m2) in floor area shall be provided for each occupant of such unit in 
excess of two [9]. 
Residential Room Height 

[9] Recommended, occupied spaces, habitable spaces and corridors shall have a 
ceiling height of not less than (2286 mm). Bathrooms, toilet rooms, kitchens, storage 
rooms and laundry rooms shall be permitted to have a ceiling height of not less than 
(2134 mm). 

[3] Obligated height of 3 m in all habitable rooms, kitchens and bathrooms, taken 
from floor to ceiling is obligatory. Reduction of this height to not less than 2.25 m is 
acceptable in toilets, storage spaces, closets.  

 
CITY SURVEY 

The total area for AL-Kut city still now 40 km2 to be divided on both river's 
sides, with total population of 344,960 persons, occupy 40,430 dwelling units  

Districts are chosen to represent actual residential environmental for Al-Kut city, 
it is located in different places from the city (observe in basically master plan for AL-
Kut city) as shown in Figure (1), and selection of these districts depend on difference 
in period of construction, which belong to different decades, difference in (income 
level, welfareand education), as well as some districts included by reconstruction 
programs. These districts cover largest area of the city. Table(2) shows some 
important statistical information.  
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• AL-Kafa'at: This district constructed in 1990 and it represents one of the high-
class districts; lay in the north-west beside the river and almost the habitants live 
in welfare.  

• AL-Hokokeen: This district constructed in 1978 lay in the north-east of the city; it 
has uniform dwelling unit's area (375) m2. Habitants are of the middle-class of the 
city community. 

• Hay AL-Rabee: This district constructed in 1965 lay approximately in the center 
of the city beside the river, divided in four blocks with uniform areas (120, 200, 
300, and 600) m2. Habitants of high-class live in the block (600) m2 and mix (low 
and middle)-class live in the rest blocks. 

• AL-Showwn: This district constructed in 1956 lay in the west of the city between 
Tigris and Al-Digili Rivers; habitants live in of limit income. 

 
DATA COLLECTION 

According to [11], study dependence on sample size equal to (5%) from dwelling 
units in AL-Kut city so as to get acceptable results, and its equal to (four) districts. 
[12] Denoted that chosen samples (dwelling units) from these districts equal to (10%) 
of total dwelling units in every district. 

To do the field survey as one of the study requirement questionnaire form have 
been prepared and it consists of (26) questions contain all environmental aspects for 
dwelling units to ensure getting all information (quantity and quality) that required 
for environmental appraisal as shown in appendix. 

Data collected from the dwelling units as a random samples method to get (fast, 
easy, accurate and unbiased) results. The samples equal to (10%) of the total dwelling 
units in every district, so the total samples that selected and approved in this study are 
(198) samples (dwelling units) distributed in Al-Shown district (19) samples , Hay 
Al-Rabee district (57) samples, Al-Hokokeen district (65) samples and Al-Kafa'at 
district (57) samples. 

 
RESULTS AND DISSECTION 
Residential Density 
A) Population Density: The overall population density for Al-Kut city center is 

8,624[10] person/ km2, and recommended by [3] Iraqi acceptable criteria (8,600-
21,400) person/km2. Table (2) shows that Al-Shown and Hay Al-Rabee districts 
give less than the lower limit for the Iraqi criterion, Al-Hokokeen and Al-Kafa'at 
districts lay with the limit. The upper ratio lay in Al-Hokokeen district because the 
people have limited-income enhance to increase number of families inside 
dwelling units. 

B) Dwelling Unit Density: The overall residential density for Al-Kut center is 
1,011[10] dwelling unit/km2 and it doesn’t exceed the Iraqi acceptable criteria 
(2,400-4,200) dwelling/ km2 for row houses in the modern residential areas as 
mention in [3]. Table (2) shows that all districts present less than the lower limit 
for the Iraqi criteria. 

Plot Area for Dwelling Unit 
Depend on the lower accepted area of dwelling unit in Iraqi and world criterion 

that equal to (150) m2. Figure (2) Shows that Hay Al-Rabee district has the upper 
ratio with area less than 150 m2 and Al-Hokokeen has the lower ratio in this range. 
And cause back to participate the original plot area to small areas which don’t satisfy 
the standards. The field survey shows that the plot areas for Al-Showwn district 
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between (141-400) m2, for Hay Al-Rabee district between (100-600) m2, for Al-
Hokokeen district between (100-375) m2 and for Al-Kafa'at district between (90-600) 
m2. 
Occupancy Rate 
1. Number of Spans inside Dwelling Unit Criterion: The Iraqi criterion obligate 

with three spans except (kitchen, toilet and bathroom) in the dwelling unit [3], and 
the Figure (3) shows that this criterion applied in all samples of districts.  Figure 
(4) shows the average number of rooms in dwelling unit. 

2. Bedrooms: The dwelling units in Al-Kafa'at district had the high average 
bedroom number (3.4) per dwelling unit, in Hay Al-Rabee district (3) per dwelling 
unit, in Al-Hokokeen district (2.9) per dwelling unit, and in Al-Shown district 
(2.7) per dwelling unit as shown in Figure (4). All districts satisfy the lower 
bedroom number required that equal to (2) bedrooms per dwelling unit as in Iraqi 
criterion. Nevertheless there are some dwelling units in the districts (samples from 
areas of study) had one bedroom with ratio percent (3%), (5%), (6%) and (11%) 
for Al-Kafa'at, Hay Al-Rabee, Al-Hokokeen, Al-Showwn districts respectively, 
see Figure (5). 
• Person Floor Area/ Bedroom Criterion 
The lower limits of number of person's occupant per bedroom are depended on 

age and sex. They shall not exceed two persons and child (less than 10 years) or 
parent and baby. Figure (6) shows that Al-Kafa'at district has the lower average 
person number per bedroom (1.9) person, in Hay Al-Rabee district (2.8) person, in 
Al-Hokokeen district (2.9) person, and in Al-Showwn district (3.1) person. 

• Person Floor Area/ Bedroom Criterion 
There are many criteria for this item, and the study depends on the Iraqi criterion 

(5.6) m2/person [13].Figure (7) shows that criterion was satisfy in all samples of 
study, when the average occupancy rate for all district areas calculates. Al-Showwn 
district has the upper percent of unfit ratio (36.8%) and Al-Kafa'at district have the 
lower percent of unfit ratio (8.8%). 

• Persons per sleeping room 
Bedroom become crowded when bedroom's residences ≥ (2 * number of 

bedrooms +2). These criteria exceed extent in Al-Kafa'at district with ratio (19.3%), 
Al-Showwn district with ratio (47.4%), Hay Al-Rabee district with ratio (45.6%) and 
AL-Hokokeen district with ratio (50.8%). 

 
CONCLUSIONS 

• Some dwelling units in the study areas contain substandard spans areas with 
ratio (73.7%) in Al-Showwn district, (57.9%) in Hay Al-Rabee district, 
(66.2%) in AL-Hokokeen district, and (36.8%) in Al-Kafa'at district. The ratio 
shows that Hay Al-Rabee and AL-Hokokeen districts have the highest value 
and that reduce the privacy and cause uncomfortable ambient.   

• Field survey shows that number of families per dwelling unit between (1-2) in 
Al-Showwn district with ratio (31.6%), (1-4) in Hay Al-Rabee district with 
ratio (42%), (1-5) in AL-Hokokeen district with ratio (49.2%), and (1-5) in Al-
Kafa'at district with ratio (19.3%).  

• Sleeping area per person vary between(1.7-15.2) m2/person in Al-Showwn 
district,(2.5-20) m2/person in Hay Al-Rabee district,(2-28)m2/person  in AL-
Hokokeen district ,    ( 3.1-40) m2/person in Al-Kafa'at district, and depended 
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on APHA criteria (3.7) m2/person [4] dwelling units in districtsdoesn’t satisfy 
the lower criteria limit with ratio (10.5%), (7%), (4.6%), (3.5%) consecutively. 

• Area specified for not sleeping in every dwelling unit includes (living room, 
visiting room, kitchen, and passage ways). Depending on 5 m2/ person a lower 
limit for this criterion [13] and depending on exceed criteria value, dwelling 
units in districts doesn’t satisfy the lower criteria limit with ratio(0%) in Al-
Showwn district, (5.3%) in Hay Al-Rabee district,(4.6%) in AL-Hokokeen 
district (0.86), and (0%) in Al-Kafa'at district. 
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  جامعة بابل. -المدنیة  إلى قسم الھندسة
 
  

Table (1) Criterions occupancy ratio for bedrooms [1]. 
Depended on No. of rooms Depended on rooms area 

No. No. of Room No. of Person No. Room Area m2 No. of Person 
1 1 2 1 10.22 or more 2 
2 2 3 2 8.36 - 10.22 1.5 
3 3 5 3 6.5 - 8.36 1 
4 4 7.5 4 4.65 - 6.5 0.5 
5 5 or more 10 5 Less 4.65 Zero 
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Table (2) Details density and number (persons and dwelling units)  

for some districts in Al-Kut city. 
No. district 

name 
number 

of 
people1 

number 
of 

dwelling 
units1 

number 
of 

families1 

number of 
buildings1,2 

total 
residential 
area (km²)3 

Population 
density 

(person/km²) 

dwelling 
units density 
(house/km²) 

average 
number of 
persons in 
dwelling 

unit 

average 
number of 
families in 
dwelling 

unit 

1 Al-
Showwn 1267 172 226 197 0.279 4541 616 7.37 1.31 

2 Hay Al-
Rabee 5370 642 678 695 0.925 5805 694 8.36 1.06 

3 Al-
Hokokeen 5549 699 959 728 0.345 16084 2026 7.94 1.37 

4 Al-Kafa'at 3811 600 779 630 0.273 13960 2198 6.35 1.3 

1- Source: Wasit census directorate. 
2- Represent residential and non-residential building. 
3- Areas calculate by use Arc GIS program. 

 

 
Figure (1) Digital map basically master plan for Al-Kut cityshowing 

 areas of study. 
 



Eng. & Tech. Journal ,Vol.32, Part (A), No.4, 2014        Appraisal Criteria-Space in Some Residential    
                                                                                                      Urban Areas for Al-Kut City 
                     

 

 

 
Figure (2) Ratio percent for dwelling units' areas in districts 

(Samples from areas of study). 
 
 

 
 

 
 

Figure (3) Ratio, percent for number of spans inside dwelling unit 
includes (visiting, living,and bed)  room. 
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Figure (4) (Average spans number, average bedrooms   number, and 
ratio, percent forunfit bedrooms area) for dwelling units in districts. 

 
 

 
 

Figure (5) Ratio, percent for bedrooms number inside dwelling 
units in districts. 
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Figure (6) edrooms crowded (person/bedroom) in dwelling 

units in districts. 
 

 
 

 
 

Figure (7) Area crowded (person floor area/ bedroom) in 
dwelling units in districts. 
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Figure (8) Rooms crowded (person/room) in dwelling 

units in districts. 
 

 

 
 

Figure (9) Area crowded (Floor Area /person) in dwelling 
units in districts. 
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