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 شمال و خاورميانه در زياد بسيار يا و زياد آبي تنش با مناطقي در ساكن جمعيت و داخلي ناخالص توليد ميزان(: 1شكل )

 جهاني ميانگين با در مقايسه آفريقا

 

 خطرات رفع و آب خدمات ارائه و آب منابع مديريت در جديد فرصتهاي به يافتن دست هاي انگيزه و حكمراني(: 2شكل )

 آفريقا شمال و خاورميانه در آب به مربوط

 



 (1041(، بهار و تابستان )1)شماره(، 1) دوره                                                هاي نوين در مهندسي آب پايدار               پژوهش

54 

 

 

 

 

.(Kummu et 

al. 2016)  

 )الف

 )ب

ناحيه پر شده نشان دهنده روند مصرف سرانه آب است  در طول قرن بيستم. )ب( )الف( و جهاني روند مصرف آب منطقه اي(: 3شكل )

شود. روند هاي مختلف استفاده از آب تقسيم ميدهد. سرانه مصرف به قسمتكه خط چين روند مصرف آب كلي را نشان ميدر حالي

 .(Kummu et al. 2016)است در قسمت راهنما نشان داده شده FPU مصرف سرانه در مقياس
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 (Huang et al. 2021)آب باشند غرب آمريکا، شمال چين وخاورميانه، دچار کمبود شديد 
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Grey 

and Sadoff 2007.

 

 

نمودارهاي پر شده نمايانگر كل جمعيت دچار كمبود آب )به  و جهاني )ب(. )الف( ايكمبود آب منطقهروندهاي (: 0شكل )

 .(Kummu et al. 2016)ميليارد( است در حالي كه خطوط تيره نمايانگر جمعيت نسبت به كل جمعيت منطقه است 
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)ج( ترسيم شده 2447و  )د( 1097،  )پ( 1097،  )ب( 1037،  )الف( 1047هاي براي سال بندي كمبود آبطبقه (:7شكل )

 .(Kummu et al. 2016) استآمده ()الف 9و شكل  1است كه تعريف هر دسته از كميابي در جدول 
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 جمعيت جهاني )به ميليون( دچار انواع مختلف كمبود آب در طول قرن بيستم. (: 1جدول )

 (Kummu et al. 2016)است شده

  جمعيت به ميليون )درصد كل(

s2444 s1094 s1094 s1004 s1024 s1044 شرح 
 تنش آب کمبود آب

 جهان جمعيت 0400 0442 3506 2222 5624 9712

(9%/1 )140 
(3%/0 )

44 
(5%/3 )60 (5%/3 )46 (6%/2 )44 (2%/3 )54 M Wstr 0411< 5/1- 3/1 

(3%/4 )10 
(4%/0 )

43 
(4%/0 )44 (3% )54 (5%/1 )4 (3%/1 )2 H Wstr 0411< 5/1< 

(1%/20 )

1790 

(06% )

640 
(6%/4 )323 (2%/6 )314 (4%/4 )004 (6%/3 )56 M Wsh 0111-0411 3/1> 

(2%/5 )099 (3% )44 (4%/0 )46 (5%/1 )01 (4%/3 )46 (4%/5 )44 H Wsh 0111> 3/1> 

(1%/3 )240 
(4%/1 )

23 
(0% )22 (2%/1 )4 (3%/1 )5 (2%/1 )4 

H Wsh 
+ M 
Wsh 

0111-0411 5/1- 3/1 

(9%/1 )143 
(4%/2 )

043 
(0%/0 )26 (0%/0 )32 (0%/0 )32 (6%/0 )20 

H Wstr 
+ M 
Wsh 

0111-0411 5/1< 

(0%/2 )101 
(0%/4 )

354 
(4%/0 )44 (5% )42 (6%/0 )22 (1%/1 )0 

H Wstr 
+ H 

Wsh 

0111> 5/1- 3/1 

(0%/15 )

1133 

(6%/4 )

544 
(4%/2 )320 (2%/2 )61 (2%/3 )40 (4%/0 )34 

H Wstr 
+ H 
Wsh 

0111> 5/1< 

3501 

(2%/79) 

3142 

(53%) 

633 

(5%/35) 

 

(2%/2) 

422 

 

342 

(4%/06) 

326 

(4%/02) 
 >3/1 يا<0411 مجموع

 

WStr به تنش متوسط آب ،M WSh  به کمبود متوسط آب وH WSh کميابی هایکلاس ماتريس  2که در شکل داردآب اشاره  به کمبود زياد 

 .استشده نشان داده
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FPU

FPU

FPU

 

به  دهنده. خطوط مورب در قسمت )ب(ها و اقدامات كاهشهاي كمبود آب و )ب( محرکبندي)الف( طبقه ماتريس كمبود آب (:9شكل )

 (Kummu et al. 2016; Falkenmark 2013)بار سرانه مصرف اشاره دارد خطوط هم
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FPU 

FPU

Allan 

2001

Hoekstra and Hung, 2003

McLaughlin and Kinzelbach 

2015

 

FPU

.

FPU

FPU

 

(Schewe et al. 2014)

(Kummu et al. 

2016; Mu et al. 2022)
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Abstract 

With the increase in population, global warming and climate changes, in the not too distant 

future, especially in arid and semi-arid regions of the world, there will be a problem of water 

shortage, which can cause severe crises in various fields. Therefore, it is necessary to study 

the behavior of water in the past and provide solutions in order to achieve sustainability, to a 

large extent prevent the occurrence of problems caused by water scarcity such as 

desertification, development of poverty, threats to food security, air pollution and other 

destructive environmental, social and economic effects. . In a world with water security, the 

importance of the real value of water and the importance of water consumption for human 

life and well-being become one. In a world with water security, the productive power of 

water is under control and its destructive force is minimized. Water security also means 

managing and dealing with environmental protection and the negative effects of poor 

management. In water security, ending the scattered responsibility of water and integrating 

the management of water resources in all sectors including finance, planning, agriculture, 

energy, tourism, industry, education and health are considered. In this research, examining 

the trends of water consumption and scarcity on a regional and global scale, and classifying 

water scarcity for different years in order to direct and regulate management work in order to 

achieve the goals of sustainable development, trajectory archetypes have been discussed 

which can be useful in identifying suitable possible solutions to deal with water shortage, as 

well as evaluating solutions to reduce consumption, according to the climate of the region 

and its conditions. 
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