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1. DEFINITION OF DROUGHT 

The scient if ic consensus on drought  def ines t his phenomenon as t he condit ion of  insuf f icient  

moist ure caused by a def icit  in precipit at ion over a period of  t ime. The dif f icult ies associat ed wit h 

t he drought  are primarily relat ed t o t he t ime period over which def icit s accumulat e and t o t he 

connect ion of  t he def icit  in precipit at ion t o def icit s in usable wat er sources and t he impact s t hat  

may result . Therefore, t he impact s of  a wat er def icit  are a complex funct ion of  wat er source and 

wat er use over t ime. Usable wat er sources include soil moist ure, ground wat er, surface wat er 

( lakes, rivers and st ream f low)  and reservoir st orage. Simply, whenever human demands for wat er 

exceed t he nat ural availabilit y of  wat er, t he result  is drought .  

Drought s have charact erist ic t imescales; t he t imescale over which precipit at ion def icit s 

accumulat e becomes very import ant  and funct ionally separat es dif ferent  t ypes of  drought . For 

example, óagricultural droughtô represented by soil moisture droughts, have a much short er t ime 

scale t han hydrologic drought  represent ed by groundwat er and surface wat er sources.  

There are t hree t ypes of  drought , as follows: 

Á Metrological drought  This t ype of  drought  is relat ed t o t he climat e and precipit at ion rat es 

and pat t erns. It  occurs when t here is an ext ended period of  below average precipit at ion 

t hat  will creat e nat ural short ages of  available wat er. 

Á Agricultural drought  It  occurs when t he moist ure needed t o support  t he average crop 

product ion or grass is not  enough or not  available. It  occurs usually during dry, hot  periods 

of  low precipit at ion. However, it  can also occur during periods of  average precipit at ion 

when soil condit ions or agricult ural t echniques require ext ra wat er. Dat a set s required t o 

assess agricult ural drought  are soil t ext ure, fert ilit y and soil moist ure, crop t ype and area, 

crop wat er requirement s, and climat e. 

Á Hydrological drought  This t ype of  drought  occurs when wat er reserves in rivers, st reams, 

lakes, aquifers and reservoirs fall below t he st at ist ical averages. It  may also occur if  t he 

human wat er demand is high during average precipit at ion, and t hese increased usages will 

result  in a lowered wat er reserves. Alt hough climat e is a primary cont ribut or t o hydrological 

drought , ot her fact ors such as changes in land use, land degradat ion, and t he const ruct ion 

of  dams all af fect  t he hydrological charact erist ics of  wat er basins.  

There are import ant  issues t hat  must  be t aken int o considerat ion in t he analysis of  drought  t hat  

include: t ime scale; probabilit y of  occurrence; and precipit at ion def icit . From t his perspect ive; 

drought  planning and monit oring are crucial t o mit igat e t he ef fect  of  t his phenomenon. Drought  

planning is t he process t hat  focuses on enhancing t he abilit ies t o monit or drought , underst and it s 

changing vulnerabilit ies, and mit igat e it s negat ive impact s and consequences. The proact ive 
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planning can def init ely prepare t he societ y t o be prepared and t o deal wit h t he damaging ef fect s 

of  drought  in t he most  ef f icient  and manner. 

The component s of  drought  mit igat ion plan shall include: predict ion, monit oring, impact  

assessment  and response. Climat e st udies, st at ist ics and coupled models can be ef fect ive t ools in 

t he predict ion of  drought . In monit oring phase; t he ground-based informat ion (such as rainfall, 

weat her, crop condit ions, and wat er availabilit y)  and sat ellit e observat ions can be signif icant  aids 

in monit oring t he drought . Impact  assessment  is carried out  on t he basis of  drought  int ensit y, 

demographics, land-use t ype, persist ence of  st ressed condit ions, and t he drought  ef fect  on 

agricult ural harvest , public healt h, and wat er quant it y and qualit y. Finally, response includes 

improved drought  monit oring, bet t er wat er and crop management , increased public awareness and 

educat ion, improved legislat ions, int ensif ied planning, reduct ion in wat er demand, and wat er 

conservat ion policies.  

United Nationsô (UN) different agencies have launched several proact ive and coordinat ed 

programmmes on drought  monit oring and early warning. The UN was also ident if ied as a key 

part ner wit h government s around t he globe in facilit at ing new f rameworks, st rat egies t o avert  t he 

impact  of  drought .  The UNôs dif ferent  agencies int ensively act ed t o build inst it ut ional capacit ies in 

drought  planning and research, promot ed t he adherence t o int ernat ional convent ions and t reat ies 

pert aining t o wat er use, and fost er regional and int ernat ional net works for best  pract ices in 

drought  management . 
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2. SPREAD OF DROUGHT 

2.1 Spread of Drought in the Middle East  

Many count ries in t he Middle East  are facing serious drought  condit ions since t he beginning of  t he 

current  cent ury. These count ries ï including Iraq, Turkey, Iran and Syria- have been dealing wit h 

decreased rainfall, reduced wat er st orage, and irrigat ion wat er short ages which af fect ed seriousl y 

t heir agricult ural sect or, and consequent ly many of  t hese count ries have declared drought . The 

following map shown in Figure 1  illust rat es t he af fect ed areas in t he Middle East , t he widespread 

drought  and t he devast at ed agricult ural areas. 

 

 

 

 

 

 

 

 

 

 

Global warming and climat e change has af fect ed t he regional precipit at ion pat t erns which result ed 

in reduced rainfall rat es. At  t he same t ime, t he increased wat er consumpt ion for domest ic, 

agricult ural and indust rial uses have exacerbat ed t he drought  condit ions. Damming of  wat er 

sources have also led t o short ages of  wat er across t he region. Figure 2  demonst rat es a 

comparison bet ween t he available wat er resources in t he year 2000 and t he year 2010 in many 

count ries in t he region. 

  

Figure 1  

 

A recent  map of  t he 

Middle East  t hat  shows 

t he wide spread 

drought . 
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Figure 2 indicat es t hat  t he available wat er resources have declined signif icant ly in some count ries 

bet ween t he years 2000 and 2010. Result s of  many models conf irm t hat  t he declining t rend will 

cont inue for years t o come. 

The drought  crisis in t he ent ire region has placed an ext reme st rain on wat er resources, livest ock 

and agricult ure, leading t o great er hardship and human suf fering. Drought  over t he past  t wo years 

has signif icant ly af fect ed t he agricult ural sect or in t he region. For example, wheat  growing regions 

in sout hern Turkey, Syria, Iraq and nort hern Iran faced drought  t hreat s due t o lower precipit at ion 

rat es, and forced t hese count ries t o increase t heir import at ion of  wheat  and ot her food product s 

inf luenced by t he drought . Also, drought  af fect ed negat ively t he wat er coverage and allowable 

amount  of  drinking wat er t hat  was provided for t he populat ion, which result ed in severe living 

condit ions t hat  forced many of  t hem t o relocat e, consume pollut ed wat er and live wit h minimal 

wat er limit . 

2.2 Spread of Drought in Iraq 

Drought  condit ions have been declared in Iraq since t he year 2007. The annual rainfall has 

decreased in t he past  few years. Bot h t he Tigris and Euphrat es f low t hrough Iraq in less quant it y 

f rom a lack of  rainfall and dams const ruct ed in Turkey and Syria. The populat ion growt h also 

affects the water supply. Iraqôs population tripled to 30 million between the years 1970 and 2007 

as report ed by IAU (2010) , which increased t he demand and more st ress on available wat er 

resources.  

The ext ended drought  condit ions seem t o have had a disast rous impact  on t he lives of  t he people 

in t he count ry. The limit ed access t o wat er has led among ot hers t o t he erosion of  livelihoods, 

decrease in crop product ion, increase in unemployment , and increase in some diseases such as 

t yphoid and diarrhoea. 

Figure 2 

 

Wat er Availabilit y in t he 

year 2000 compared t o 

t he year 2010 dat a 

adapt ed f rom year 2000 

FAO report  (2002) ,  

year 2010 dat a IAU 

report  (2010)  
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The Iraq 2009 Report  prepared by OCHA, UNAMI, IAU declared t hat  t he impact s of  drought  in Iraq 

are severe due t o t he following reasons: 

Á Poor rainfall rat es, result ing in decreased levels of  underground wat er t ables, decreased 

river f lows, drying-up of  wat er sources (springs, deep and shallow wells)  t hat  were available 

in t he past  years. Also, t he short age of  rainfall across t he count ry compared t o previous 

years has led t o an obvious impact  on wat er levels in Tigris and Euphrat es and t heir 

t ribut aries, 

Á Inadequat e management  of  wat er resources by t he aut horit ies, communit ies and farmers,  

Á Increase in populat ion, especially in urban cent res, 

Á Development  and const ruct ion operat ions requiring large amount s of  wat er,  

Á Lack of  appropriat e cont rol/ management  on main wat er sources, 

Á Unavailabilit y of  longer-t erm st rat egic wat er project s, 

Á Lack of  long t erm and comprehensive st rat egy t o combat  t he impact  of  drought ,  

Á Agricult ural land reform on t he account  of  limit ed wat er sources, and  

Á Wat er policies of  neighbouring count ries: Building dams by neighbouring count ries on Tigris 

and Euphrat es or changing course of  t ribut aries led t o dangerous decrease in wat er levels 

and a huge def icit  in drinking wat er and irrigat ion. 

The same report  demonst rat ed how coping mechanisms t hat  t he people of  Iraq t ried have ranged 

f rom deepening shallow wells in an at t empt  t o get  wat er, buying or hiring wat er t anks t o t ransport  

drinking wat er for t heir livest ock and household use and migrat ing t o t he nearest  t own where 

wat er is available. The awareness of the degradation of Iraqôs natural water resources and 

ecosyst ems is high among Iraqi decision makers; however, concret e act ions at  t he local and 

nat ional levels remain uncoordinat ed and limit ed.  

The drought  has af fect ed signif icant ly t o t he Iraqi GDP. Af t er oil revenues, t he agricult ural sect or is 

t he second largest  cont ribut or t o t he Iraqi GDP.  This sect or has been declining in t erms of  

product ion and product ivit y since 2002. FAO report  (2009)  illust rat ed t hat  t he cont ribut ion of  

agricult ure has st eadily decreased f rom around 9% in t he year 2002 t o 4% in t he year 2009. The 

decline in t his vit al sect or is serious, as it  has increased t he unemployment  and consequent ly 

povert y in Iraq. Furt hermore, farmers seem t o consider selling part s of  t heir land, especially 

orchards, t o support  t heir families. The An IAU Report  (Oct ober 2010)  declared t hat  due t o 

drought , almost  40% of  cropland t hroughout  Iraq experienced reduced crop coverage and t hat  

livest ock was devast at ed bet ween 2007 and 20 09. Figure 3 shows t he af fect ed cropland due t o 

drought  and it s impact  on agricult ure. 
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Figure 3 indicat es t hat  t he af fect ed cropland varies f rom region t o region. For example, t he 

percent age of  af fect ed cropland due t o drought  in KRG varies f rom 4 t o 5% in Sulaymaniyah and 

Dahuk t o 46ï56% in Erbil.  

Several ef fort s should be t aken t o rehabilit at e t he Iraqi agricult ural sect or and t o move t owards 

sust ainable gains in t he Iraqi well- being (FAO Report  2009) . The UN responded t o drought  crises 

by support ing t he Government  of  Iraq and ot her part ners in implement ing 121 wat er project s 

bet ween 2008 and 2010. Figure 4 illust rat es t he complet ed UN project s in Iraq by sect or f rom 

2008 t o 2010. As shown in Figure 4  t he focus of  t he majorit y of  UN execut ed project s was for 

wat er and sanit at ion. The aims of  t hese project s were: t he rehabilit at ion of  t he inf rast ruct ure t o 

enhance wat er supply and drainage; improve planning of  agricult ural project s and enable 

Figure 3 

 

Drought  and it s Recent  

Impact  on Agricult ure 

t hroughout  Iraq 

(Adapt ed f rom IAU 

2010)  
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sustainable management of Iraqôs underground aquifers; and t o enhance t he quant it y and qualit y 

of  wat er delivered t o underserved and resident ial areas. 

 

 

 

 

 

 

 

 

 

 

 

The drought  and short ages of  wat er resources did not  have only severe ef fect s on agricult ure, but  

also had negat ive impact s on: 

Á The economic act ivit ies in product ion of  commodit ies and provision of  services t hat  can be 

accomplished or sust ained wit hout  t he availabilit y of  wat er,  

Á  The social well-being: t he wat er is needed t o meet  t he basic requirement s of  human and 

animal lives, t o preserve t he environment , and t o maint ain accept able personal and 

hygienic levels and st andards, 

Á Desert if icat ion: The areas of  desert if icat ion in Iraq has increased as a result  of  drought ,  

Á Sand dunes and recurrence of  sandst orms, 

Á Hydropower: The suspension of  elect ric power syst ems at  dams due t o wat er short ages 

have af fect ed t he indust rial and inf rast ruct ure wat er purif icat ion st at ions and oil ref ineries 

and ot her indust ries t hat  rely on t he hydropower generat ed at  dams,  

Figure 4 

 

Unit ed Nat ions 

Implement ed Wat er 

Project s in Iraq by 

Sect or bet ween 2008 

and 2010 (Adapt ed 

f rom IAU 2010)  
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Á Sanit at ion: Problems of  sanit at ion occurred in Tigris and Euphrat es due t o unt reat ed 

sewage disposal, which lead t o wat er pollut ion. There is increasing concern about  t he 

spread of  wat erborne diseases and t he increase in concent rat ion of  cont aminant s as 

unt reat ed sewage pours int o t he rivers and as t he volume of  wat er declines. Also, 

decreasing of  wat er levels in rivers has negat ively af fect ed t he ef f iciency of  int akes and 

cat alysed t he growt h and gat hering of  excessive plant s & duckweeds around int akes and 

t hen disrupt ing t he t reat ment  processes in most  of  wat er project s. Decreasing levels in 

lakes has led t o slack wat er and increase t he possibilit y of  pollut ion, and  

Á Salinit y: Low level of  wat er has increased t he salt iness in many of  t he agricult ural areas 

around t he rivers and st reams. 

The above ment ioned negat ive ef fect s will cont inue unless serious act ions are t aken t o minimise 

and mit igat e t he ef fect s of  wat er short ages and reduce t he rat es of  increase in wat er 

consumpt ion. The IAU Report  (2010)  indicat ed t hat  wat er level in Tigris and Euphrat es ï Iraqôs 

main sources of  surface wat er have fallen t o less t han a t hird of  normal capacit y. The crit ical issue 

t hat  t his t rend is expect ed t o cont inue in t he fut ure. Figure 5 shows a comparison of  t he average 

discharge of  wat er t o t hese t wo rivers bet ween t he year 2009 and t he year 2025. 

 

 

 

 

 

 

 

The expected loss in the average water discharged to the two main sources of surface water in Iraq ς Tigris 

and Euphrates ς will decrease in the year 2025 to about 50-80% of the water discharged in 2009. The 

reduced water discharged to the main rivers is expected as a result of the drought affecting the region, as 

well as the damming of water resources in the neighbouring countries. Some reports projected that the 

Tigris and Euphrates rivers might be depleted by 2040 (IAU 2010). 

 Additionally the reservoirs, lakes and streams are diminished to critical levels which forced many people to 

rely on groundwater and consequently these are showing signs of decline as well. The over-exploitation of 

many of groundwater wells affected their quality and many of these underground sources are unusable 

due to high salinity and pollution.   

Figure 5 

 

Average Discharge of  

Wat er t o Tigris and 

Euphrat es in t he Year 

2009 and t he Expect ed 

Discharge in t he Year 

2025 (Adapt ed f rom 

IAU Report  2010) . 
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2.3 Climate Change Effect on Water Resources in Iraq 

The convent ional scient if ic agreement  on global warming is becoming clearer and more compelling 

everyday; changes in our climat e are real and underway. The evidence t hat  human induced global 

warming is real and cannot  be ignored. There are many predict ed and observed changes at t ribut ed 

t o climat e change and global warming, such as: increased t emperat ure, change in precipit at ion 

pat t erns, and signif icant  change in precipit at ion rat es. There is wide int ernat ional concern about  

the magnitude and significance of the consequences of the increase in Earthôs temperature in 

t erms of  how t hese consequences will af fect  t he inst abilit y and conf lict s around t he world. The 

conf lict s and inst abilit y risks are complex but  relat ed t o economic weakness, food insecurit y, and 

large scale migrat ions. Recent  research has shown t hat  conf lict s and inst abilit y in populat ed areas 

could be linked t o key-sect ors in wat er quant it y and qualit y, agricult ural product ion and food 

securit y, urban hydrological problems, and impact  of  modern civilisat ion on wat er environment .  

Climat e change has dif ferent  impact s in dif ferent  regions; consequent ly, t he t radit ional pat t erns of  

conf lict  may change in many areas. In some cases, nat ions might  achieve successful collaborat ion 

due t o less wat er st ress; however, in many regions, such as t he Middle East , t he conf lict s and 

disput es are likely t o increase in int ensit y and complexit y, which would require ef fect ive conf lict  

management  st rat egies. In many published report s and several occasions, t he UN warned of  an 

increased risk of  conf lict  over scarce resources, and t his will t hreat en t he region. A ddit ionally, 

t hese report s warned of  climat e change ef fect s on wat er short ages. The inf luence of  climat e 

change on t he Tigris and Euphrat es rivers basins are current ly under invest igat ion by t he count ries 

concerned. One sensit ive issue, more t han have of  Iraqôs water relies on the precipitation falling 

out side it s borders, making t he wat er resources management  in t he count ry vulnerable t o climat e 

change and st orage project s in t he neighbouring count ries.  Figure 6 illust rat es t he wat er supply 

by count ry as present ed in t he IAU Report  (2010) . 

 

 

 

 

 

 

 

 

Figure 6 

 

Water Supply by 

Country (Adapted from 

IAU Report 2010) 
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As demonst rat ed in Figure 6, almost  71% of  t he wat er in t he Euphrat es River is derived f rom t he 

precipit at ion falling in Turkey; t herefore, t he wat er discharge t o Euphrat es River is highly sensit ive 

t o t he precipit at ion rat e and st orages project s in Turkey.  

The severity and magnitude of water resources stress in Iraqôs neighbouring countries is 

presumably t o be aggravat ed by t he prolonged presence of  unsust ainable t rends in environment al 

degradat ion and global climat e change.  The adverse impact  of  climat e change on wat er resources 

is likely t o reduce agricult ural out put  and make wat er short ages in Iraq even worse.  Therefore, 

several and serious adapt at ion measures should be t aken t o mit igat e t he ef fect  of  global  warming 

on wat er resources, and t o develop non-convent ional sources of  wat er t hat  can be exploit ed in t he 

fut ure such as wat er reclamat ion and reuse, seawat er and brackish wat er desalinat ion, and t he use 

of  surplus wint er runof fs. In addit ion t o conservat ion measures, inst it ut ional reforms, capacit y 

building, and int ense public awareness are def init ely needed.  
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3. DROUGHT ASSESMENT IN KURDISTAN REGION (KR)  

The drought s t hat  KR faced in t he past  few years were very severe, af fect ing a populat ion t hat  

was already suf fering f rom t he impact s of  previous drought  spells, wit h a wider geographical reach 

and a disast rous impact  on t he lives of  t he populat ion. Drought  seems t o have had a disast rous 

impact  on t he lives of  t he populat ion. The limit ed access t o wat er has led t o t he erosion of  

livelihoods, migrat ion t o t he cit ies, a weakening of  t he livelihood syst ems, decrease in summer and 

wint er crop product ion, increase in unemployment , and wat er induced diseases such as t yphoid 

and diarrhoea. 

3.1 The Description and Classificat ion of KR Territories 

Sulaymaniyah, Erbil and Dahuk Governorat es forms t he Kurdist an Region (KR), which is locat ed in 

t he nort hern Iraq. In t he KR, approximat ely 3.8 million inhabit ant s, around 70% of  populat ion are 

served by t reat ed wat er supply. The t hree governorat es share similar physiographic, geology, 

hydrogeology and climat e condit ions and are divided mainly int o t hree physiographic zones, 

namely: 

Á The nort hern range of  t he Zagros Mount ains, 

Á The cent ral range of  t he Border Folds, and 

Á The nort hern plains of  t he Tigris River. 

The Kurdist an region of  Iraq covers t he mount ainous land, uphill and t he most  fert ile plain part  of  

Iraq. Geographically it  is locat ed on longit ude 42o15 E t o 47o30 E and f rom lat it ude 35o25 N t o 

37o50 N, The region shares it s borders wit h Syria in t he west , Turkey in t he nort h and Iran in t he 

east  and covers an area of  approximat ely 165,000 km2 (FAO, 2001) .The lowest  point  in t he 

region is Kif ri, which has an elevat ion of  140 met ers above sea level, and t he highest  point  is t he 

peak of  Hasarost  mount ain in Hawler governorat e, measuring 3 ,607 met ers above sea level. 

Kurdist an region mainly ext ends across t he Zagross Mount ain up t o Taurus Mount ains in Turkey, 

The region shares it s borders wit h Syria in t he west , Turkey in t he nor t h and Iran in t he east . 

Generally, t he climat e of  Kurdist an region is charact erised by cold and snowy wint ers and warm 

and dry summers. On t he plains, t ypical semi-arid climat ic condit ions prevail. Precipit at ion occurs 

f rom Oct ober t o May, decreasing f rom t he NE t o SW. Rainfall is t he main climat ic paramet er and it  

is seen t o vary highly wit hin short  periods of  t ime. The magnit ude of  rainfall ranges f rom 100 t o 

1,300 mm/ year, wit h an annual average of  about  700 mm/ year. The direct ion of  t he wind of t en is 

f rom nort h t o east . When t he summer wind blows t his causes drought  weat her and erosion. During 

summer, t he at mosphere is dust y and very hot , but  during wint er, t he climat e is very cold wit h 

snowfalls and f rost  (Zohary 1974; Saeed 2001; and Ahmed 2001) .  
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As a whole t he soils in Kurdist an region are calcareous and originat ed f rom limest one and dolomit e 

of  dif ferent  format ion (FAO 2001) . There are also scat t ered spot s of  blue Marle, red mud and 

chalky soils t hat  are belong t o Kolosh, Gercus and shiranish format ions, but  parent  mat erial, slope, 

runof f , soil dept h and mat urit y af fect  soils variabilit y (Rzoska, 1980) .  

The brown mount ain and hill soils are prevalent  in Iraqi Kurdist an region, showing t he ef fect  of  

higher precipit at ion and eroded mat erial of  rocks, modif ied by t he richer plant  cover, t hese brown 

soils are fert ile. 

KR is divided int o t hree dif ferent  regions based on precipit at ion rat es, as follows: 

Á The zone where annual rainfall exceeds 550 mm/ year: This zone is mainly t he agricult ural 

zone due t o secured rainfall. The area of  t his zone is around 1.5 × 109 m2 of  rain fed land, 

and more t han 8.0 × 109 m2 of  forest lands and good qualit y past ures. As a result  of  t he 

suf f icient  quant it ies of  rain, t he cult ivat ion of  crops such as wheat , barley, chickpeas, 

lent ils, wint er veget ables is possible in areas such as: Pinjween, Sharbazher, Sulaimanyah 

cent ral dist rict , Peshdar, Rania, Dokan, Halabja and Darbandikhan in t he Sulaimanyah 

Governorat e; Rawanduz, Choman, Shaqlawah, Koya, Mirga Soor in t he Erbil Governorat e; 

and Amadia, Akre, Zakho, Sheikhs in Dahuk Governorat e.  

Á The zone where annual rainfall ranges bet ween 350 and 550 mm/ year: This zone covers an 

area of  3 .5 × 109 m2 of  exploit able farmland wit h around 4.0  × 109 m2 of  past ures and 

forest s. Wint er sowing of  all kinds of  crops is usually undert aken in t his zone. Due t o t he 

uncert ain level of  rain and t o t he recurrent  drought s, t wo complement ary irrigat ions are 

usually necessary, one at  t he beginning of  t he plant ing season before germinat ion and one 

before t he mat urit y of  t he grains. This zone includes Chamchamal dist rict  of  Kirkuk 

Governorat e and t he cent ral dist rict s of  Erbil and Dahuk Governorat es.  

Á The zone where t he annual rainfall is less t han 300 mm/ year: This zone is t he  dry zone, 

and it   covers 2.0 × 109 m2. In t his zone, agricult ure cannot  depend on rain and an 

average of  t hree t o f ive complement ary irrigat ions is required bet ween sowing and t he 

mat urit y of  t he crops. This area includes t he rest  of  t he dist rict s of  t he governorat es of  

Kirkuk, Erbil and Dahuk Governorat es. 

Despit e t he fert ile lands in KR region, t he agricult ural development  sect or in KR is facing a number 

of  challenges, int er alia, including:  

Wat er scarcit y and unavailabilit y,  

Á Recurrent  drought  event s,  

Á Inef fect ive market ing, 
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Á Remot eness f rom major cit ies and market  places, 

Á Lack of  access t o services,  

Á Land t enure syst em and small sized propert ies,  

Á Lack of  int egrat ed agricult ural st rat egy, 

Á Lack of  know-how of  modern t echniques, 

Á Lack of  expert ise, and 

Á Need for improved inf rast ruct ure. 

The following key fact ors are proposed t o enhance t he farming and agricult ure sect or in t he 

Kurdist an Region: 

Á Sust ainable use of  wat er resources: building small dams t o increase t he irrigat ed lands and 

reducing t he product ion cost s linked t o pumping of  underground wat er. These dams would 

also cont ribut e t o t he reduct ion of  t he f lood risk, 

Á Creat ing incent ives for t he use of  irrigat ion syst ems and sust ainable agricult ural pract ices,  

Á The development  of  market s in collaborat ion wit h municipalit ies,  

Á Finding solut ions for t he land t enure syst em and for t he land f ragment at ion, such as 

reducing t axes on propert ies, 

Á Ext ension services and capacit y building t o farmers t o improve t he yield, reduce t he 

product ion cost s and f ind new market s, 

Á Sust ainable development  of  int ensive agricult ure under greenhouses (wherever possible) ,  

Á Development  of  management  plans for forest s and ot her wooded lands,  

Á Development  of  t he rangelands, encouragement  of  sust ainable grazing of  goat s or ot her 

livest ock in forest s and ot her wooded lands as a t ool for forest  f ires prevent ion and for 

increasing t he incomes of  t he local populat ions, 

Á Development  of  ecot ourism, agro-t ourism and ot her forms of  sust ainable t ourism in 

mount ain areas, 
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Á Development  of  t he food indust ries sect or, 

Á Encouragement  of  small house-indust ries and handicraf t s wit h t he appropriat e market ing 

chains, 

Á Providing the farmers with health insurance or coverage system (social securityé) and 

ret irement  plans, in addit ion t o special funds for reimbursement  in case of  nat ural disast er, 

and, 

Á Improvement  of  social and medical services provided t o t he farmers.  

3.2 Legal and Institutional Framework 

The Ministry of Municipalities and Tourism of the Kurdistan Regional Government (KRG) manages the 

water supply system in the three Governorates of Northern Iraq. The operations are entirely financed from 

the KRG and are managed by local Directorate. The overarching responsibility for planning in KRG lies with 

the Ministry of Planning, while the Ministry of Environment and Ministry of Health providing the 

environmental standards that monitor data respectively. Moreover, the water security and stability 

responsibilities are the task of Ministry of Agriculture and Water Resources. The Water and Sanitation 

5ƛǊŜŎǘƻǊŀǘŜ ƻŦ ŜŀŎƘ YwΩǎ DƻǾŜǊƴƻǊŀǘŜ ǎŜƭŦ-performs its services without involving the private sector.  

Although, National Development Strategy (NDS) being at the central point of the Ministry of Planning and 

Development Corporation activities in KRG play a pivotal role in placing policies at a national level, the 

Regional Development Strategy (RDS) also plays the critical and foundational roles for formulation and 

implementation of the national development strategy through laying the ground for the generation of 

policy options, the prioritisation of objectives, and the consequences of water strategies. 

3.3 Water Resources in KR 

The hydrology in Iraqi Kurdistan region is characterised by the presence of high variety of rivers, streams 

and springs, which have different lengths, sizes, discharge and flow characteristics, catchment types and 

water quality (Maulood and Hinton 1978). 

In Hawler area, there are three major aquifers: the Bakhteari formation, the alluvial residual deposits and 

the recent alluvial deposits. All three aquifers are hydraulically interconnected (Bilbas 2004; Goran 2006). 

The Bakhteari formation is the principal aquifer with several handling wells. The discharge rate is high 

during and after the rainy seasons but decreases in dry seasons. 

The springs can be classified according to their temperature into non-thermal springs and thermal springs. 

The springs are described as a concentrated ground water, they flow from aquifer to the surface as a 

current of flowing water, that contain several salts (radicals), which are in a dissolved state as Sodium 

(Na+), Potassium (K+), Calcium (Ca++), Magnesium (Mg++) and aluminum (Al+3), acid radical as Cl-, SO-4,CO3
- 

and HCO3
- (Rasheed 1994). 

Generally, in the Iraqi Kurdistan region, the lakes and impoundments are artificial such as Dokan, 

Derbandikhan, and Dahuk impoundment. 
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The sources of  wat er in Kurdist an t hat  feed t he surface wat er resources are in general rainfall and 

snow wit h precipit at ion rat es of  300 up t o 1000 mm/ year. Figure 7 illust rat es t he annual 

precipit at ion rat es in dif ferent  regions of  Iraq. 

 

 

 

 

 

 

 

 

 

As shown in Figure 7, t he KR  KR recievesreceives annually t he highest  precipat ionprecipit at ion 

rat es compared t o ot her regions in Iraq.  

Surface Wat er resources t hat  include rivers and st reams make up about  18 billion m3 inside t he 

region, 40% of  which comes f rom out side t he region. The main rivers wit hin t he region are Khabur, 

Great er Zab, Lesser Zab, Sirwan & Awa Spi (Ut haim) . The ground wat er resources are deep and 

shallow wells, and springs in addit ion t o t he Kahrezs. These resources cont ribut e signif icant ly t o 

t he main budget  of  underground wat er in t he region. Wat er springs in t he region are numerous. 

The wat er f rom springs are primarily used for drinking and domest ic uses, and only if  wat er is 

abundant , can it  be used for irrigat ion as well. Alt hough, t he region cannot  be considered a region 

wit h poor groundwat er resources, t hese resources have been generally assessed as limit ed and 

variable in t ime and space. Almost  40% of  t he springs in t he region were deplet ed during previous 

drought  periods.  

Despit e t he not able ef fort s t hat  have been performed t o improve t he wat er sit uat ion in KRG, st ill 

t here are heavy crit icalit ies bot h in t erms of  quant it y and qualit y, namely: 

Á Wat er short ages, 

Á Wat er leakages, 

Figure 7 

 

Annual Precipitation in 

Iraq Different Regions. 
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Á Limit ed st orage capacit y, 

Á Cont aminat ion in wat er wells, 

Á Insuf f icient  dist ribut ion net works, and 

Á Insuf f icient  operat ion and maint enance t hat  lead t o low drinking wat er qualit y.  

3.4 Characterist ics of Livelihood Systems in Mountains and Rural Areas in KR 

In order t o bet t er describe t he mount ain and rural areas in KR and t heir livelihood syst ems, it  was 

found appropriat e t o base t he analysis on t he Sust ainable Agricult ure and Rural Development  in 

Mount ain Areas (SARD-M), developed by FAO. This approach is based on t he common 

charact erist ics of  most  mount ain areas, t heir const raint s ( inaccessibilit y, f ragilit y and marginalit y) , 

t heir diversit y and t he pot ent ialit ies and opport unit ies t hey hold.  It  allows for a bet t er 

underst anding of  t he livelihood syst ems, t he challenges t hey have t o face and t heir development  

pot ent ial.  

3.4 .1  Mountain Specificit ies (Based on FAO 2005 ï SARD-M)  

Mount ains and rural areas provide a wide range of  goods and services essent ial for guarant eeing 

t he availabilit y of  vit al resources t o t he rest  of  t he societ y in relat ion t o: wat er, biodiversit y, 

landscape, risk prevent ion, specif ic product s and cult ure, result ing in a series of  int erdependencies 

bet ween upland and lowland areas.  

There usually t ends t o be a lack of  recognit ion of  t he import ance of  t hese int erlinkages in t he 

inst it ut ional and policy f rameworks of  count ries. Thus t he promot ion of  sust ainable mount ain 

development  can play an import ant  role t o benef it  lowland areas by ensuring adequat e supplies of  

wat er, environment al st abilit y, conservat ion of  biodiversit y, rural-urban populat ion balance, et c.  

Constraints: In t erms of  const raint s, mount ains are charact erised by inaccessibilit y, f ragilit y, 

marginalit y. It  should be not ed t hat  t hese specif icit ies are not  only int errelat ed in several ways, 

but  not  all locat ions in mount ain areas are equally inaccessible, f ragile, or marginal.  Nevert heless 

t hey help t o shed light  on some of  t he key const raint s facing t he development  of  mount ain areas:  

Á Inaccessibility: It s core manifest at ions are isolat ion, dist ance, poor communicat ion, and 

limit ed mobilit y. Besides t he dominant  physical dimension, it  has socio -cult ural and 

economic dimensions which are ref lect ed by socioeconomic dif ferent iat ion and inequit y of  

access t o resources, informat ion and opport unit ies. Inaccessibilit y augment s ot her 

condit ions such as marginalit y and diversit y. It  also increases t he vulnerabilit y of  t he rural 

societ ies t o drought  and ot her nat ural disast ers. 
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Á Fragility: Due t o alt it ude, st eep slopes and ot her biophysical condit ions, mount ain areas are 

vulnerable t o degradat ion. In most  cases, t he damage is irreversible or reversible only over  

a long period of  t ime. Because of  t he wat er un-availabilit y and scarcit y, t he societ ies are 

vulnerable t o drought . 

Á Marginality: Mount ain areas t end t o be marginal in t erms of  t heir remot eness and physical 

isolat ion, f ragile and low-product ivit y resources. There are also several man-made 

handicaps which prevent  part icipat ion in t he mainst ream pat t ern of  act ivit ies.  

Diversity: Diversit y is an innat e feat ure of  mount ain areas as one can f ind immense variat ions 

among and wit hin eco-zones, even wit hin short  dist ances. Not  only is t here diversit y in t erms of  

t he degree t o which inaccessibilit y, f ragilit y, and marginalit y af fect s dif ferent  mount ain areas, 

more import ant ly mount ain areas are home t o a large number of  biological resources. They provide 

an import ant  source for wat er and unique produce such as f ruit s, spices, f lowers, medicinal plant s, 

minerals, et c. There is also diversit y in t erms of  t he economic, social, cult ural and inst it ut ional 

make-up of  mount ain areas. The socio-cult ural diversit y leads t o variat ions in social organisat ion, 

at t it udes, and met hods of  managing collect ive goods and communit y resources. The harnessing of  

t his diversit y in a sust ainable manner is t herefore an import ant  issue for mount ain areas.  

Potentialities or ñbuilding on potentialò: Despit e t he const raint s charact erising mount ain areas, t he 

diverse nat ure of  t he cult ure, resource base and environment al condit ions creat e pot ent ials for 

product s and act ivit ies t hat  have a comparat ive advant age.  It  of fers a number of  opport unit ies for 

resource and product -cent red act ivit ies, which could enhance bot h product ivit y and human welfare 

on a sust ained basis.    

As an example, mount ain agricult ure is much more t han t he mere product ion of  food, wood and 

commodit ies. When pract iced in a sust ainable way, it  will cont ribut e t o t he sust ainabilit y of  t he 

livelihood syst ems and cont ribut e t o t he provision of :  

Á Food securit y,  

Á Environment al st abilit y,  

Á Conservat ion and sust ainable use of  t he biological resources,  

Á Rural incomes and employment , 

Á Rural-urban populat ion balance,  

Á Social equit y and cohesion, 

Á Maint enance of  cult ural feat ures and ident it y in t he overall cont ext  of  globalisat ion, and 

Á Resilience t o drought  and climat e change.   
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3.4 .2  Common Specificit ies in KR Mountain and Rural Areas 

The analysis of  t he dif ferent  t errit ories has shown common problems, similar levels of  diversit y and 

richness and common pot ent ialit ies. The dif ferent  communit y groups t hat  were met  during t he 

process have expressed t he same needs in t erms of  local development , wat er management  and 

conservat ion, and drought  mit igat ion proposals.  

The ident if ied specif icit ies, charact erist ics and needs are described below:  

Const raint s: The dif ferent  const raint s ( inaccessibilit y, marginalit y and f ragilit y)  coupled wit h wat er 

scarcit y and unavailabilit y lead t o an increased vulnerabilit y t o drought  and ot her nat ural and man-

made risks. 

Á Inaccessibilit y:  

Alt hough t he wat er resources are abundant  in t he villages wit h t he relat ively good 

amount s of  annual rainfall and t he presence of  rivers, st reams and wat er springs, t he 

wat er adduct ion syst em is very weak wit h many households not  connect ed yet  t o t he 

drinking wat er net work, 

The sewage syst em is of t en non-exist ent ,  

The exist ing road net work is old and is no longer suf f icient  t o cover t he liveliho od 

needs of  t he villages, 

Basic educat ional, social, healt h and environment al services are eit her non-exist ent  or 

rare,  

Remot eness of  market s f rom t he villages and dif f icult y t o buy and sell crops or food, 

Remot eness of  rangelands f rom t he village and consequent  increase in wat er 

consumpt ion for livest ock, 

Inaccessibilit y of  credit  facilit ies, and 

High cost  of  agricult ural input s. 

 

Á Marginalit y: 

For several years, t he villages have suf fered f rom wars and lack of  at t ent ion f rom t he 

government ,  

Even in t imes of  drought , wat er is available in t he cit ies, whereas villages in mount ain 

areas need t o receive t ankers of  wat er for t heir basic needs,  

Lack of  job opport unit ies, 
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Migrat ion f rom t he villages t o t he cit ies and unwillingness t o ret urn,  

High compet it ion by imported crops and products (yogurt, cheeseéetc), 

Incompat ible land t enure syst em, 

Taxat ion of  irrigat ed lands; exempt ion of  t axes for rain-fed lands, 

Lack of  awareness on healt h issues, 

Lack of  awareness on sust ainable agricult ural pract ices and on sust ainable livelihood 

syst ems, and 

Lack of  t ransformat ion unit s and small indust ries ( including food processing) .  

 

Á Fragilit y: 

Despit e t he richness in wat er, t he visit ed villages and several ot her villages f rom t he 

dif ferent  dist rict s suf fer f rom t he unavailabilit y of  wat er for irrigat ion purposes and 

only a limit ed amount  of  t he t ot al land is irrigat ed. This is mainly due t o t he 

mount ainous nat ure of  t he region and t o t he lack of  irrigat ion project s,  

The unavailabilit y of  wat er is exacerbat ed by drought  and climat e change, 

Recurrent  drought  event s, 

Livelihood syst ems are very f ragile and unst able, 

High level of  economical and livelihood dependence on agricult ure,  

Aged farmers and manpower, 

High level of  dependence on rainfall for agricult ural purposes,  

Dest ruct ion of  wat er canals, kahrezs
1
 and ot her wat er adduct ion syst ems because of  

successive war event s, 

Dif f icult y t o use modern machinery, 

High rehabilit at ion cost s of  abandoned agricult ural lands, 

High product ion and t ransformat ion cost s, and  

Dependence on crops not  suit able for dry lands and periods of  drought  ( rice 

fieldséetc) 

 

 

                                                           
1
 Kahrez t radit ional man-made irrigat ion channels 
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Á Diversit y:  

Natural: 

The nat ure in KR is much diversif ied wit h it s mount ains and plains and t he wide range 

of  climat ic condit ions and micro-climat es, 

It  is considered as an agricult ural region, where t he mount ainous nat ure wit h it s cold 

climat e, it s narrow lands and it s sloping t errain plays an import ant  role in t he 

det erminat ion of  t he nat ure of  crops and imposes primit ive agricult ural t echniques. 

The plains are suit able for int ensive agriculture, greenhouse production, cerealséetc, 

Most  of  t he agricult ural lands are rain-fed. Many lands used t o be furrow irrigat ed and 

plant ed wit h hort icult ural crops and rice, 

An import ant  part  of  t he region is covered by forest s and ot her woodland areas 

formed of  broadleaved oak species and accompanying f lora. Forest  lands are of t en 

used for t he product ion of  various crops and f ruit s and for grazing, and 

The nat ural and biological diversit y has not  been fully st udied and much st ill needs t o 

be discovered and underst ood. 

Social: 

The polit ical power has always played an import ant  role in t he decision making process, 

in addit ion t o t he t ribal ( in t he ext ended family sense)  ment alit y and it s direct  links t o 

local polit icians, 

Several religious communit ies are living in t he mount ain and rural t errit ories, 

The decision making st ruct ure is t herefore based on a combinat ion of  polit ical, t ribal 

and religious considerat ions, and 

Because of  drought  and it s implicat ions on t he livelihood syst ems, t he region suf fers 

f rom migrat ion t o t he major cit ies, t o t he ext ent  t hat  some villages have lost  more 

t han 50% of  t heir populat ion. 

Economical:  

Fruit s, cereals, and veget ables are import ant  sources for income of  t he local families,  

Af t er 1991, t he government  implement ed several development  project s in t he 

dif ferent  sect ors, but  neglect ed t he agricult ural sect or leaving implement at ion t o t he 

local and int ernat ional NGOs and organisat ions who had a part icular focus on 

agricult ure, 

Oak t rees and forest s are scat t ered and not  properly exploit ed in t he area, 

Abandoning irrigat ed hort icult ure and rice cult ure for rain-fed cereal product ion (wheat  

and barley)  result ed in t he weakening of  t he livelihood syst ems and t o a decrease in 
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t he village economy as veget able crops and rice were a bet t er source of  income t han 

cereals, 

People are abandoning agricult ure and/ or leaving t he villages for bet t er paid and more 

st able jobs, 

The indust rial sect or is not  well developed. Small indust ries and some handicraf t s are 

developed in some villages, and  

Some families have succeeded in diversifying t heir income by enrolling in some 

government and civil service jobs, such as the ñPeshmergaò, which provides 

sust ainable income and builds t he resilience of  t he societ y in t imes of  drought  and 

ot her nat ural risks. 

 

Á Pot ent ialit ies: 

The relief  and t he nat ure of  t he region are suit able for rearing of  sust ainable livest ock 

(mainly sheep and goat s) , 

The most  import ant  sources of  drinking wat er in t he area are f requent ly deep wells 

and springs, but  most  of  t he springs have dried up since 2007, because of  t he 

repet it ive drought  event s, t he severe wars and t he t ot al dest ruct ion of  villages. The 

dry nat ural springs are usually wit hin t he village and belong t o t he villagers. Cleaning 

and rehabilit at ing nat ural springs will cont ribut e t o t he sust ainabilit y of  t he livelihood 

syst ems, 

In areas very rich in wat er, it  would be possible t o increase t he irrigat ed surface 

t hrough t he inst allat ion of  new irrigat ion syst ems and rehabilit at ion of  t he old and 

degraded net works, 

The agricult ural road net work should be developed and maint ained, 

The forest s, rangelands and ot her wooded lands should be properly managed as t hey 

could provide good sources of  income in addit ion t o t heir import ant  cont ribut ion t o t he 

adapt at ion t o climat e change, conservat ion of  biological diversit y, mit igat ion of  t he 

ef fect s of  drought s and combat ing desert if icat ion and land degradat ion,  

Fert ile land, 

Availabilit y of  wat er ( rivers, st reams, springs, and underground wat er)   

Favourable climat ic condit ions ( in years of  normal rainfall) ,  

Diversit y of  landscapes and alt it udes allowing t he product ion of  a wide range of  crops,  

Early mat urit y of  t he crops, and possibilit y t o earn t he high prices of  t he early seasons 

( in some of  t he regions) , 
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Good qualit y t radit ional crops and product s ( rice, Erbil yogurt, honey, fruitséetc), 

Tradit ional agro-sylvo-past oral management  syst em combining agricult ure, forest ry 

and rangelands, 

High pot ent ial of  f ish product ion in dams and rivers Development  of  t he agricult ural 

sect or, 

Development  of  t he wat er and irrigat ion net work,  

Insuring t he sust ainabilit y of  t he wat er for t he dif ferent  uses,  

Est ablishment  of  sewage syst ems, and 

Provision of  basic healt h and social services. 

 

3.5 Stakeholdersô Current Actions and Drought  Responses  

3.5 .1  At  the Municipalit ies level 

The involvement  during t he period of  drought  was negligible and limit ed t o some dist ribut ion of  

wat er t anks. The ident if ied plans and/ or needs at  t his level are t he following:  

Á Implement at ion of  green belt s,  

Á Development  of  Erbil and major cit ies urban plans; mast er plans are also required for t he 

t owns, not  only major cit ies, 

Á Wat er t reat ment  and sanit at ion, 

Á Rain wat er harvest ing, 

Á Improvement  of  sewage syst ems, and 

Á Improvement  of  road net works. 

3.5 .2  The Directorate of Surface Water and Irrigat ion (MoA-WR)  

The Direct orat e of  Surface Wat er and Irrigat ion was involved during t he drought  event s t hrough:  

Á Management  of  surface wells;  

Á Cleaning and rehabilit at ing springs;  

Á Rehabilit at ing and lining irrigat ion canals;  

Á Dist ribut ion of  wat er t anks t o t he local communit ies  
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As t he wat er demand is expect ed t o increase because of  t he populat ion growt h and t heir growing 

livelihood requirement s, t he ident if ied needs and plans of  t his Direct orat e are:  

Á Increasing t he budget  in order t o buy more wat er t ankers,  

Á More sust ainable and more ef f icient  management  of  t he great er Zab,  

Á Development  of  t he rain wat er harvest ing in t he mount ains,  

Á Reduct ion in t he number of  drilled wells, and 

Á Promot ion of  modern irrigat ion t echniques. 

3.5 .3  Representat ives from the Directorate of Dams (MoA-WR)  

Represent at ives f rom t he Direct orat e of  Dams have st ressed on t he following fact s:  

Á Hydro-power generat ion has t he primacy for t he use of  wat er,  

Á It  is import ant  t o develop mult i-purpose dams, 

Á Inf low and out f low is current ly equal in most  of  t he dams, wit h t he inf low reaching it s 

minimal values in t he last  few years, 

Á The level of  wat er in one of  t hese dams has dropped f rom 5.6 t o 3 billion m3 because of  

t he decrease in t he rainfall, and   

Á The st orage and recharge capacit ies of  t he dams are not  enough for irrigat ion purposes.  

The ident if ied needs and plans of  t he Direct orat e of  Dams are: 

Á Implement at ion of  a co-ordinat ion mechanism wit h t he Minist ry of  Elect ricit y and t he 

Minist ry of  Agricult ure and wit h t he Cent ral Government  in Baghdad for a bet t er 

dist ribut ion of  t he wat er, and 

Á Increasing t he st orage capacit ies of  t he dams. 

3.5 .4  The Representat ives from the Directorate of Water Reservoirs and Dams  

The represent at ives f rom t he Direct orat e of  Wat er Reservoirs and Dams (MoA-WR) have st at ed 

t he import ance of  small and large dams for t he recharg ing of  groundwat er and st orage of  wat er. 

This direct orat e does not  have any cont rol over t he upper rivers. Up t o now wat er is not  
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dist ribut ed t o all t he villages; it  is mainly used for agricult ure. Dahuk and Mosul dams are used for 

domest ic use. 

The Direct orat e of  Wat er Reservoirs and Dams is planning t he following project s:  

Á Four dams are current ly under const ruct ion (one being t he Bawashaswar dam), 

Á 150 sit es are ident if ied f or t he const ruct ion of  dams, and  

Á Connect ion of  dams t o t he villages, mainly t hrough irrigat ion canals, t o provide wat er for 

t he dif ferent  uses. 

3.5 .5  The Directorate of Forestry (MoA-WR)  

Alt hough t his direct orat e is not  direct ly involved in t imes of  drought , it  plays a major role in t he 

conservat ion of  wat er resources t hrough sust ainable forest  management  and in t he sust ainabilit y 

of  t he livelihood syst ems. 

The needs ident if ied by t he Direct orat e of  Forest ry are t he following:  

Á Land improvement  and management , 

Á Building st one dams (micro dams) ,  

Á Improved irrigat ion, and 

Á Demand management . 

3.5 .6  The Directorate of Ground Water (MoR-WR)  

Represent at ives have not ed t he st rong impact  on ground wat er by t he decreasing amount  of  snow 

and rain. During t he period of  drought , t he following act ivit ies were undert aken by t he Direct orat e 

of  Ground Wat er: 

Á Drilling deep wells; 92 wells were drilled for agricult ure and cit ies,  

Á Provision of  wat er f rom t he Dahuk and Erbil art esian aquifers,  

Á Drilling wells for drinking wat er and ot her uses, and 

Á Ground wat er t reat ment . 
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The following needs and plans are ident if ied: 

Á Recharging ground wat er,  

Á Management  of  t he nine aquifers ident if ied,  

Á Survey of  deep wells,  

Á Undert aking geological inspect ion for wells in vulnerable areas, 

Á Deepening wells and f ixing pumps,  

Á Undert aking wat er supply and needs st udy, 

Á Implement ing irrigat ion net works for orchards, 

Á Development  of  co-ordinat ion mechanisms bet ween villages, KRG and Baghdad,  

Á Recycling sewage and used wat er, 

Á Recharging shallow wells,  

Á Rehabilit at ion of  kahrezs,  

Á Pollut ion cont rol and management  of  wat er resources,  

Á Rehabilit at ion of  dest royed habit at s, and  

Á Development  of  wat er mast er plan. 

3.5 .7  The Directorate of Studies (MoA-WR)  

This direct orat e is not  involved in t he emergency int ervent ion during drought  p eriod. However, t he 

following needs and plans were ident if ied for t he fut ure, and for t he st rengt hening of  t he 

inst it ut ions: 

Á Informat ion t ransfer,  

Á St rengt hening cooperat ion bet ween minist ries,  

Á Implement ing cooperat ion mechanisms wit h UN agencies, and  

Á St rong need t o increase budget . 
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3.5 .8  The Sulaymaniyah Governorate 

Represent at ives f rom t he governorat es, represent ed by t he Sulaymaniyah Governorat e, have 

st ressed t he import ance of  wat er management  wit h 70% of  t he wat er est imat ed t o be lost . During 

periods of  drought , t he governorat es were involved in providing feed for animals and dist ribut ing 

wat er t anks. 

The represent at ives f rom t he Governorat e have expressed t he following needs and plans for more 

sust ainable livelihoods and bet t er resilience t o drought : 

Á Finding more sust ainable solut ions t han drilling wells and t ankering wat er during drought  

event s, 

Á Building small dams, 

Á Bet t er management  of  irrigat ion project s t o avoid using ground wat er,  

Á Development  of  a st rat egic plan for agricult ure addressing drought  responses, 

Á Facilit at ion of  access t o credit s f rom agricult ural banks, 

Á Development  of  ground wat er and surface wat er st orage, 

Á Rain wat er st orage, 

Á Improvement  of  wat er management  and irrigat ion t echniques, 

Á Wat er adduct ion t hrough pipes and not  canals,  

Á Treat ment  of  used and sewage wat er, and 

Á Encouraging negot iat ions wit h Turkey and Iran on wat er and t rade issues.  

 

3.6 Proposed Lines of Intervention at  Different  Levels  

The represent at ives f rom t he dif ferent  st akeholders and line minist ries consult ed during several 

meet ings and workshops have proposed t he following dif ferent  lines of  int ervent ions, in t he 

dif ferent  sect ors, at  t he inst it ut ional, legal, t echnical and f inancial levels:  

3.6 .1  Inst itut ional 

Á Capacit y building and ext ension services at  farmer level, 

Á Improvement  of  agricult ural educat ion syst em (access t o college) ,  
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Á Int roduct ion of  agricult ural t eaching in all rural schools,  

Á Improvement  of  gender part icipat ion at  all levels, 

Á Raising t he level of  int erest  of  yout h in agricult ure and rural based act ivit ies, 

Á Promot ion of  agro-indust ries, 

Á Est ablishment  of  mult i-disciplinary t eams t o st udy dams and wat er resources,  

Á Raising t he awareness on t he value of  wat er and on appropriat e wat er management ,  

Á Implement at ion of  land  and wat er management  commit t ees at  t he village level,  

Á Monit oring land and wat er resources (pollut ion et c..)  and wat er qualit y cont rol,  

Á Undert aking environment al and socio-economical impact  assessment s of  all st ruct ures and 

project s, 

Á Implement at ion of  early warning syst ems,  

Á Implement at ion of  disast er risk reduct ion and management  inst it ut ions,  

Á Implement at ion of  dat a collect ion and disseminat ion net work unit  ( including informat ion 

and monit oring of  wells)  ï mapping demand and availabilit y of  wat er, 

Á Development  of  urban planning for all cit ies and t own, 

Á Implement at ion of  co-ordinat ion mechanisms bet ween villages, KRG government  and 

cent ral government  of  Baghdad,  

Á Promot ion of  land use planning and agricult ure product ion planning,  

Á Implement at ion of  agricult ural and urban development  st rat egies f or rural areas, 

Á Promot ion of  t radit ional and environment al archit ect ure and building mat erial mainly in rural 

areas, in order t o prot ect  and preserve t he aut hent icit y of  t he landscape, 

Á Implement at ion of  sust ainable land and wat er management  pract ices, and  

Á Capacit y building at  t he inst it ut ional level on planning, budget ing and co -ordinat ion. 
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3.6 .2  Legal 

Á Wat er dist ribut ion right s,  

Á Wat er conservat ion laws,  

Á Develop legislat ion t o cont rol wat er use,  

Á Empowerment  of  law enforcement  aut horit ies,  

Á Regulat ion of  drilling and cont rol of  illegal drilling,  

Á Reducing t he use of  underground wat er,  

Á Dealing wit h t rans-boundary wat er issues t o increase wat er share in KRG, and 

Á Finding alt ernat ives. 

3.6 .3  Technical 

Á Digging wells t o improve agricult ure in  areas suf fering f rom drought ,  

Á Facilit at ing access t o modern irrigat ion t echniques and equipment , 

Á Providing f ree animal feed when needed,  

Á Increasing t he plant  cover wit h drought  t olerant  plant s ( local and int roduced) ,  

Á Building micro dams along st reams,  

Á Rain harvest ing  in small basins (ponds)  at  farmer level, 

Á Providing improved and high qualit y seeds and seedlings,  

Á Implement ing experiment al plot s for seeds and reproduct ive  mat erials,  

Á Plant ing wind breaks and shelt er belt s,  

Á Implement ing erosion cont rol st ruct ures and act ivit ies, 

Á Improvement  of  range and forest  management  pract ices, 
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Á Promot ion of  mult i-purpose dams (not  limit ed t o elect ricit y) ,  

Á Find alt ernat ive t echniques t o elect ricit y product ion,  

Á Diversif icat ion of  agricult ure and economical act ivit ies, 

Á Maint aining dams and ot her wat er st ruct ures (channels, basins et c)  t o prevent  silt ing, 

Á Building dif ferent  kinds of  small dams depending on geology, geomorphology needs (eart h 

dams, concret e dams, rock f illed dams) , 

Á Implement ing wat er saving t echnologies,  

Á Implement ing ground wat er recharge st ruct ures,  

Á Building under-ground st orage dams (sub-merged dams) , 

Á Implement ing used wat er t reat ment  plant s and st ruct ures, 

Á Using t he t reat ed wat er for dif ferent  processes, 

Á Wat er qualit y assurance, 

Á Rehabilit at ion of  springs, kahrezs and canals,  

Á Building small reservoirs and st orage basins next  t o t he springs,  

Á Implement ing int ensive agricult ure (greenhouse product ion, cert if ied seed et c) ,  

Á Promot ion of  mult i-purpose land use, and 

Á Promot ion of  olive product ion, as part  of  drought  t olerant  agricult ure.  

3.6 .4  Financial 

Á Increasing donors int erest ,  

Á Encouraging privat e invest ment , 

Á Promot ing cost  ef f iciency principles in all fut ure int ervent ions (value of  wat er) ,  

Á Providing f inancial incent ives or educat ional grant s t o farmers,  
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Á Increasing availabilit y of  f inancial t ools t o farmers, and 

Á Development  of  a resource mobilisat ion st rat egy. 
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4. CURRENT POLICIES, INSTITUTIONS AND PROCESSES TOWARDS 

DROUGHT 

It  is import ant  t o underst and t he st rengt hs and weaknesses of  various policies relat ed t he 

livelihood syst ems in rural mount ain regions and t o develop a cross-sect oral underst anding of  

t hese in order t o implement  an int egrat ed development  policy t hat  would lead t o a higher 

resilience of  t he vulnerable communit y groups t o drought  and ot her nat ural or man-made 

disast ers. The viabilit y of  t his int egrat ed policy, planning and social learning processes depends on 

t he full part icipat ion of  t he af fect ed populat ion groups wit h t he support  of  t he government  and 

social and privat e inst it ut ions. Such a process of  sust ainable development  will have t o be 

perceived as a journey rat her t han a dest inat ion wit h a cont inuous monit oring and evaluat ion 

mechanism.   

The lack of  t he recognit ion of  t he mount ain specif icit ies in t he development  processes is widely 

recognised as a main cause of  int ervent ions inef fect iveness in mount ain and rural areas. Mount ain 

specif icit ies usually limit  t he opport unit ies in mount ain areas, making product ion act ivit ies risky or 

not  income generat ing. They also rest rict  t he scope for upgrading and manipulat ing t he resource 

base and make mount ain syst ems exposed or, on t he cont rary, t ot ally ignored by t he development  

st rat egies f rom t he plains and ext ernal environment s. On t he ot her hand, if  properly harnessed, 

mount ain specif icit ies, such as diversity, niche, and peopleôs adaptation experiences, can offer 

useful opport unit ies for sust ainable use and development  of  mount ain areas. The resilience and 

vulnerabilit y of  t he mount ain and rural communit ies t o drought  and ot her risks will direct ly  depend 

on t hese specif icit ies and on t he ext ent  t o which t hey are t aken int o considerat ion in t he planning 

and development  process. 

4.1 Livelihood Sectors and Activit ies in Mountains and Rural Areas of KR 

4.1 .1  Agriculture and Forestry 

Agricult ure in KR t ends t o disappear wit h livelihood st rat egies of  t he past  becoming no longer 

viable. The current  agricult ural landscape is mainly composed of  f ruit  orchards, cot t age gardens, 

t radit ional crops and rain-fed f ields of  cereals (and ot her crops) . Livest ock product ion used t o be 

mainly composed of  goat s and sheep herds wit h some t radit ional cat t le product ion in some areas. 

The current  pract ices are favouring cat t le product ion.  

A t radit ional yet  very ef f icient  management  syst em is applied in t he forest s and rangelands, 

int egrat ing agricult ure, forest ry and grazing. This agro-sylvo-past oral syst em is very well 

int egrat ed in t he landscape. It  is current ly t hreat ened by t he changes in t he pract ices. Plant ed 

forest s are dist ribut ed in marginal lands and around t he cit ies and vi llages. 

Out  of  1.7 × 1010 m2 of  landscape in Kurdist an almost  74 .6% is agricult ural land, which includes 

cropland in plain areas and forest s in mount ain areas, plus nat ural rangeland and orchards, wit h a 

proport ion of  34.5%, 15.5%, 20% and 2 .3% respect ively. Sulaymaniyah and Erbil governorat es 
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represent  6.8× 109 m2 and 6.0 × 109 m2 respect ively, whereas agricult ural lands in Dahuk 

governorat e do not  exceed 3.9 × 109 m2.   

The KR is a major food import er. Fruit s, veget ables and poult ry are import ed f rom neighbouring 

count ries like Syria, Iran and Turkey.  The opening of  t he neighbouring count ries market s and t he 

t rade agreement s will cert ainly af fect  t he agricult ural product ion, by allowing t he import  of  

cheaper f ruit s and veget ables. 

The current  average agricult ural labour force is approximat ely 12.8%, wit h high regional variat ions, 

going up t o more t han 19.4% in Sulaymaniyah Governorat e compared t o only 6.6% in Erbil 

Governorat e. 

In t erms of  rural development , KR t hrough t he Minist ry of  Agricult ure and Wat er Resources wit h an 

int ernat ional support  has implement ed a 100 million US dollar programme for agricult ural 

development  and int egrat ed rural development  aiming at  t he provision of  small and medium scale 

farmer assist ance which would lead t o sust ainable human development  t hrough st art -up act ivit ies. 

These act ivit ies include digging deep wells, providing seeds, fert ilizer, plast ic houses, sprinkler and 

drip irrigat ion syst ems, rehabilit at ion of  springs and kahrezs. Sev eral Non-Government al 

organisat ions (NGOs) are also act ive in t his respect . 

Farmers in rural and mount ain areas need capacit y  building t o upgrade t heir farming pract ices in a 

manner t hat  would help t hem t o develop pract ices including organic farming pract ices, t o become 

more economically and environment ally  sust ainable.  

The forest ry sect or in KR is not  very well developed. The successive wars and drought  event s have 

severely af fect ed t he nat ural ecosyst ems. Nat ural forest s are managed by t he local communit ies 

in a very t radit ional management  syst em. Some forest s are prot ect ed by law, and guarded by t he 

local ñPeshmergaò. The protection is limited to a series of interdictions (grazing, harvestingé) 

wit h no planning and management . Biological diversit y has not  been st udied. Prot ect ed areas are 

not  implement ed. Plant ed forest s are scat t ered in t he landscape, mainly around villages and urban 

cent res. They provide wood for const ruct ion and small indust ries. Local wood product ion in limit ed 

quant it ies is used by regional carpent ers in furnit ure indust ry. It  is t herefore unlikely t o see 

invest ment s in t he f ield of  wood product ion, unless int ensive forest  plant at ions are implement ed 

and developed in medium and high mount ain areas. Even in t he case of  int ensive forest  

plant at ions, t he wood product ion in KRG would never  be able t o compet e wit h ot her wood sources. 

The economic value of  t he forest s and ot her wooded lands in KRG will mainly be dependent  on t he 

services (ecotourism, landscape, amenities, environmental functionsé) and on the non-wood 

forest  product s (aromat ic, medicinal and culinary plant s) .   

Most  of  t he agricult ural act ivit ies are only undert aken on a part -t ime basis (eit her seasonal, or 

daily) .  
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4.1 .2  Tourism 

Tourism in Kurdist an part  of  Iraq has been t radit ionally at t ract ive t o t he people in sout h and middle 

part  of  Iraq as will as t o t he people of  Arab neighbouring count ries, however t ourism act ivit ies has 

almost  ceased f rom 1961 up t o recent  years because of  t he exist ing conf lict s in t he region, 

however af t er 2003 support  t o t ourism act ivit ies have st art ed t hrough KRG by est ablishing t he 

Minist ry of  Tourism, however, t ourism and recreat ion are increasingly pract iced in nat ural set t ings 

such as forest s, prot ect ed areas, valleys, and mount ain areas. Also, an increasing number of  

privat e or communit y-based init iat ives provide eco-lodges and camping facilit ies and various forms 

of  recreat ion. 

Sust ainable t ourism pract ices are support ed by t he KRG and a few privat e sect or init iat ives, 

promot ing locally made product s, nat ure t ours, et c. However it  is of  ut most  import ance t o 

ment ion t hat  t he concept  of  sust ainable t ourism is not  yet  well underst ood at  t he decision-making 

level.  

The Kurdist an Mount ain Trail project , f inanced by t he KRG, has succeeded in t he implement at ion of  

mount ain roads and lodges for t rekking all across t he count ry.  

4.1 .3  Industry 

Indust ries in KR were mainly conf ined t o cement , t ext ile and cigaret t e indust ries, which were 

locat ed in Sulaymaniyah and Erbil Governorat es before t he 1991. However, t oday t hree cement  

indust ries st ill exist , t wo in Sulaymaniyah and one in Dahuk, whereas cigaret t e and t ext ile 

indust ries have closed down. In cont rast  many ot her indust ries are in developing st ages such as 

st eel indust ry in Erbil, f ruit  canning, and t omat o purees, jams as will as oil ref ineries are under 

developed in t he region. However, rest rict ed areas wit hin t he cit ies are designed for indust rial  

act ivit ies, such as garage and mechanical act ivit ies, car maint enance and ot her act ivit ies in each of  

t he cit ies. Bot t ling of  mineral wat er is wide spread in dif ferent  localit ies wit hin t he region . 

4.1 .4  Social Services and Employment  

Social services are rare. Medical services are available but  very limit ed. Cult ural cent res and 

act ivit ies do not  exist  in t he rural areas. Schools, mainly primary schools are available in cert ain 

areas and villages. They cover t he basic needs of  t he very limit ed number of  children. The 

universit ies and colleges are available in t he major cit ies. Few recreat ion facilit ies (playf ields, 

caf®sé) are scattered in the different regions. Bot h privat e and public init iat ives are cont ribut ing 

t o t he development  and implement at ion of  t he basic social services.  

Most  people are looking for employment  (civil servant s)  for st able incomes. For t heir economical 

survival, mount ain people are proact ive and pract ice more t han one job at  a t ime. This pluriact ivit y 
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is a key element  in t he resilience of  t he societ y t o drought  and ot her nat ural disast ers af fect ing 

t he agricult ural product ion. 

4.2 Policies in the Rural Livelihood Systems and their Impact  on Water Availability   

The KR region is current ly undergoing rapid changes in all t he sect ors and at  dif ferent  levels. All 

t he changes, at  t he nat ional, regional and int ernat ional levels are af fect ing t he rural and 

mount ainous regions, which were already severely af fect ed in t he past  years.  

All t he changes and driving forces t hat  have direct  or indirect  ef fect s on mount ain areas could be 

grouped int o: 

Á Demographic changes, 

Á Economic changes, 

Á Technological changes, 

Á Environment al concerns, 

Á Polit ical and inst it ut ional changes, 

Á Int ernal driving forces t o mount ains, 

Á Ext ernal driving forces, and 

Á Survival react ions and st rat egies 

4.2 .1  Demographic Changes 

According t o t he Minist ry of  Planning; 22% of  t he populat ion lives in urban areas. The est imat ed 

t ot al populat ion growt h rat e is 3%. The urbanisat ion level increased f rom 65% in 1990 t o 82% in 

2009 and is expect ed t o at t ain much more by 2025. 

There is an int ensive int ernal migrat ion t owards t he cit ies (Erbil, Sulaymaniyah and Dahuk)  and 

t heir suburbs. This exert s a big pressure, which in t he absence of  proper land use planning and 

adequat e inf rast ruct ure, result s in major environment al problems, and aggravat es t he ef fect s of  

drought . 

According t o t he Minist ry of  Planning about  80% of  t he resident  populat ions, were displaced 

during t he conf lict s f rom 1961 t o 1992. Economic and social considerat ions have played a role in 

det ermining t he pace of  ret urn t o t he villages. Displacement  was associat ed wit h large-scale 

dest ruct ion of  villages, t owns and housing unit s rendering immediat e ret urn impossible. More t han 
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5,000 villages and t owns were af fect ed. Despit e all t he ef fort s undert aken at  t he dif ferent  levels, 

a high proport ion of  t he displaced populat ion are not  willing t o ret urn t o t he nat ive villages. Lack 

of  job opport unit ies, wat er scarcit y and unavailabilit y are among t he major fact ors hindering t he 

ret urn t o t he villages. Several families who had ret urned were forced t o leave again because of  

wat er unavailabilit y and of  lack of  sust ainable livelihood syst ems. 

Populat ion densit y at  t he governorat es level reveals t hat  highest  pressure is put  on cit y, followed 

by Dist rict  and sub-dist rict s. This highlight s t he rural migrat ion t owards urban cent res. 

During t he years of  war, post -war and unt il t oday, t he KR has been and st ill is losing  a large 

amount  of  t he working populat ion and of  highly qualif ied professionals f rom all t he sect ors t hrough 

emigrat ion.  

The high level of  emigrat ion will af fect  direct ly t he mount ain and rural areas by reducing t he 

amount  of  t he working populat ion, but  most  import ant ly by changing t he level of  percept ions and 

values. Some people will change t heir percept ion of  t he services and values of  t he mount ains and 

rural areas ( including forest s, landscapes, wat er resource)  t hus af fect ing t he land use and t he 

relat ed act ivit ies.  

The increase in t he urbanisat ion level and t he fact  t hat  a high proport ion of  t he displaced 

populat ion is not  willing t o ret urn t o t he nat ive villages, is direct ly af fect ing t he agricult ure and 

forest ry sect or and t he sust ainabilit y of  t he rural areas. On one hand t he increase in t he 

urbanisat ion level will mean an increase in t he urban ext ension, which will be at  t he expense of  t he 

peri-urban lands and of  some orchards and agricult ural f ields. It  also implies a higher demand on 

wat er in urban set t ings. On t he ot her hand, t he migrat ion t owards t he cit ies and t he abandonment  

of  t he villages and agricult ural f ields in rural areas, will lead t o t he dest ruct ion of  t he t radit ional 

livelihood syst ems, including wat er relat ed syst ems, such as Kahrezs, nat ural springs and wells. 

However t he level of  urbanisat ion will also have a serious ef fect  on t he manpower and less people 

will be willing t o work in agricult ure and forest ry relat ed f ields as t hey will be looking for bet t er 

paid jobs, more adapt ed t o t he urban life and it s requirement s.  

The increase of  t he urbanisat ion at  t he expense of  t he forest s and agricult ural f ields in t he lower 

mount ain range will result  in a reduct ion in t he agricult ural product ion and food securit y, and a 

higher dependence on import ed food product s. The shif t  t o int ensive agricult ural product ion 

syst ems might  be considered as an alt ernat ive solut ion, despit e t he environment al and wat er 

relat ed problems it  ent ails. Such an increase also means an increasing need t o improve t he urban 

environment , by providing more green spaces, and t hus an increasing need of  wat er resources.  

4.2 .2  Economic Changes 

The KR economy is st ill st ruggling t o recover f rom t he war and conf lict s t hat  have devast at ed t he 

count ry and af fect ed all product ive resources. Agricult ure was severely af fect ed t hrough loss of  
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st ruct ures, resources and asset s. The massive displacement  of  t he populat ions moving int o t he 

KRG has result ed in an increase in urbanisat ion, which was not  count er balanced by t he 

development  of  neit her new agricult ural lands nor major agricult ural project s on exist ing 

agricult ural lands.  

The economic and social pressures combined wit h t he lack of  employment  in rural and mount ain 

areas are also result ing in t he displacement  of  t he populat ion, and in t he high rat e of  emigrat ion 

abroad of  most ly young male people.  

The recurrent  drought  event s in Iraq are forcing herders f rom ot her regions t o migrat e t o t he KR 

looking for bet t er past ures t o feed t heir herds, which result s in an increased pressure on t he land 

and wat er resources and in t he degradat ion of  t hose resources.  

Several project s and act ivit ies were and st ill are implement ed by t he dif ferent  government al and 

non-government al agencies sect ors aiming at  providing wat er t o t he populat ions, along wit h ot her 

project s and act ivit ies aiming at  t he socio-economic development  of  t he KR. However, co-

ordinat ion and or complement arit ies of  all t he ef fort s aiming at  t he provision of  wat er and t he 

socio-economic development  and povert y alleviat ion ensuring t he sust ainable use of  t he nat ural 

resources, t he sust ainabilit y of  communit ies living in mount ain and rural areas and t he 

mainst reaming of  drought  issues in t he programming process wit hin t he count ry (and t he region)  

bot h at  t he nat ional and local levels is st ill a major challenge.  

High povert y levels in rural and peripheral areas have several implicat ions on nat ural resources in 

general, mainly when it  comes t o meet ing basic needs like wat er, food, housing and fuel wood.  

4.2 .3  Technological Changes 

Technological changes af fect  t he development  of  t he mount ain and rural areas, bot h direct ly and 

indirect ly. Some of  t he current  t echnological changes have cont ribut ed t o t he provision of  wat er 

t o some villages or families on a very short  t erm and immediat e basis. Long-t erm, t hese changes 

are increasing t he severit y of  t he wat er scarcit y.  

The most  obvious of  t hese changes is t he easy access t o underground wat er t hrough illegal drilling 

of  wells. This t echnology is allowing t he villagers t o drill wells and make use of  t he wat er t hat  

should normally be managed by t he of f icial aut horit ies. While t his immediat e and easy access is 

allowing t he local communit ies t o receive some wat er in t imes of  drought s, it  is deplet ing t he 

underground resources and prohibit ing t he access of  ot her communit ies t o wat er. 

Dams are anot her example of  t he t echnological changes t hat  are bot h negat ively and posit ively 

af fect ing t he availabilit y of  wat er. Building dams in some areas could dramat ically increase t he 

wat er availabilit y by increasing t he st orage capacit ies. However, building dams on rivers and 

st reams will negat ively af fect  t he wat er regime in t he lower lands.   
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New t echnologies could be used for a bet t er management  of  t he land and wat er resources. Among 

t he changes t hat  are expect ed t o af fect  t he sect or and cont ribut e t o t he st abilisat ion of  rural and 

mount ain populat ions, while increasing t he resilience of  such populat ions t o drought , we cit e:  

Á Development  and implement at ion of  early warning syst ems and weat her st at ions net works,  

Á Improvement  of  t he above ground and underground wat er st orage capacit ies (dams, wells, 

rechargesé), 

Á Sust ainable irrigat ion t echniques, 

Á Informat ion and communicat ion, facilit at ing t he t ransmission of  knowledge and relevant  

informat ion, 

Á Remot e sensing, geographical informat ion syst ems and ot her comput er aided decision 

making t ools, improving t he monit oring and assessment  of  t he nat ural resources,  

Á Improvement  in t he agricult ural product ion syst ems,  

Á Development  of  drought  t olerant  species and cult ivars, 

Á Soil amendment s like hydro-gels, increasing t he level of  survival of  seedlings and reducing 

t he wat er demand of  some crops, 

Á Improvement  of  t he food indust ries, 

Á Improvement  in t he sust ainable forest  and range management ,  

Á Improvement  in t he forest  and range product s and indust ries, 

Á Development  of  new roads net work t o reduce t he barriers caused by t he remot eness,  

Á Improvement  in t he market ing and st orage of  agricult ural and food product s.  

4.2 .4  Environmental Concerns 

Alt hough t he concern on environment al issues is increasing , very lit t le is being undert aken on t he 

level of  implement at ion of  t he environment al convent ions and t reat ies. The issues of  climat e 

change and it s consequences on t he sust ainabilit y of  t he livelihood syst ems is a major concern at  

all t he levels of  t he concerned st akeholders. Prot ect ed areas and nat ure reserves are est ablished 

in a traditional manner, guarded by local police ñPeshmergaò.  
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4.2 .5  Polit ical and Inst itut ional Changes 

The current  polit ical sit uat ion in t he count ry and in t he region being unst able and  unpredict able, it  

is very dif f icult  t o analyse t he ef fect s it  might  have on t he rural areas.  

The recent changes in the KRGôs Government structure, leading to the merging of the Ministry of 

Wat er wit h t he Minist ry of  Agricult ure, and t o t he t ransformat ion of  t he Minist ry of  Environment  

int o an independent  aut horit y will cert ainly lead t o some changes t hat  will be ref lect ed in t he 

management  of  wat er and land resources. 

A wat er st rat egy is current ly being f inalised. An agricult ural st rat egy is developed and being 

implement ed. 

4.2 .6  Internal Factors of Change 

Severe const raint s hinder t he development  of  rural areas in KRG, t he most  import ant  of  which 

being t he very limit ed budget  allocat ed t o t he development  of  t his sect or, along wit h t he crucial 

issue of  wat er scarcit y. This leads t o an increased vulnerabilit y of  t hese areas t o nat ural disast ers, 

such as drought . 

One of  t he most  import ant  challenges facing t he mount ain and rural areas in KRG is t he conf lict  on 

land use and t he urgent  need t o increase t he wat er availabilit y t o meet  t he increasing needs of  t he 

populat ion. The development  of  urbanisat ion and t he need t o increase t he agricult ural product ion 

can only be at  t he expense of  t he wat er availabilit y. This challenge can only be faced wit h proper 

land and wat er use planning, involving t he local communit ies and all concerned st akeholders. 

Anot her import ant  challenge t o be faced is t he int egrat ion of  t he land and wat er policy and 

programme in t he overall development  programmes of  t he count ry.  

The f ree t rade and open market s policies are leading t o a decrease of  int erest  in t he agricult ural 

sect or and t herefore, an abandonment  of  t he t radit ional land-use pract ices. While t his could lead 

t o an improvement  of  t he agricult ural product ion t hrough t he increase in irrigat ed agricult ure, t he 

decrease in rain-fed agricult ure and t he int roduct ion of  sust ainable agricult ural pract ices, it  could 

however lead t o t he collapse of  t he rural landscape wit h all it s component s. One of  t he 

consequences would again be direct ly felt  on t he wat er sect or, wit h a decrease in t he wat er 

holding capacit y of  t he soils and an increase in surface run-of f .  

This double edged sword will only be dealt  wit h t hrough appropriat e legislat ion, awareness raising 

and sust ainable management . 

The encouragement  of  forest  plant at ions of fers a good opport unit y for t he prot ect ion of  t he 

forest s and t heir soils, as it  allows for t he exploit at ion of  t hese plant at ions at  mat urit y, for fuel 

and indust rial wood t hus reducing t he st ress on t he nat ural forest s.  
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Unt il t oday, very lit t le co-ordinat ion exist s bet ween t he minist ries in charge of  wat er and rural 

areas, namely t he Minist ry of  Agricult ure and Wat er Resources, t he Environment  Aut horit y, t he 

Minist ry of  Planning, t he Minist ry of  Municipalit ies and t he Minist ry of  Finance. The co-ordinat ion 

among all t he concerned inst it ut ions and t he st ronger collaborat ion wit h t he civil societ y will have 

a great  inf luence on t he sust ainable management , t he prot ect ion and t he conservat ion of  land and 

wat er resources. 

4.2 .7  External Factors of Change 

Human act ivit ies in mount ain and rural regions causing desert if icat ion and land degradat ion and 

increasing t he ef fect s of  drought  in KRG are mainly: 

Á Agricult ural encroachment  and cult ivat ion of  soils t hat  are f ragile or exposed t o erosion by 

wind or wat er, 

Á Unsust ainable forest  and range pract ices, 

Á Non-sust ainable agricult ural pract ices, 

Á Poor irrigat ion pract ices and inef f icient  wat er use, 

Á Pollut ion (solid wast e dumping, wast ewat er ef f luent s, sewage syst ems) .  

The fact ors of  change for t hese act ivit ies are complex and varied. They include: 

At  t he Local level 

Á Recurrent  drought  event s, 

Á Mismanagement  of  t he land and wat er resources, 

Á Povert y and lack of  basic securit y, 

Á Lack of  awareness, 

Á Unsust ainable land use pract ices, 

Á Inadequat e ext ension service, 

Á Remot eness of  mount ain and rural regions and cent res of  product ion f rom market  places 

and decision making cent res, 
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Á Lack of  t echnical know-how, 

Á Dif f icult y of  access t o agricult ural credit  schemes, 

Á Inaccessibilit y, 

Á Fragilit y of  t he livelihood syst ems. 

At  t he Regional level 

Á The dif ferent  wars and t heir consequences including displacement , migrat ion and lack of  

enforcement  of  regulat ions, 

Á Polit ical inst abilit y/  t ransit ion phase, 

Á Absence of  a comprehensive st rat egy for t he sust ainable use of  land and wat er resources,  

Á Absence of  a comprehensive st rat egy for mount ains and rural areas development ,  

Á Disabling land t enure syst em, 

Á Absence of  land use planning, 

Á Absence of  policies and plans for wat er, agricult ure, forest ry, rural development , and 

mount ain relat ed issues in general, 

Á Insuf f icient  access t o basic needs, 

Á Unsust ainable livelihood syst ems. 

At  t he Inst it ut ional level 

Á Cent ralised decision-making, 

Á Sect oral solut ions for mult idisciplinary problems, 

Á Weak int er-depart ment al and int er-minist erial co-ordinat ion and co-operat ion, duplicat ion of  

ef fort s, and overlap in t he mandat e of  public inst it ut ions,  

Á Absence of  regional st ruct ures for comprehensive land and wat er resources management ,  

Á Weak inst it ut ions at  t he local level. 
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At  t he Legislat ive level 

Á Absence of  a comprehensive legislat ive f ramework leading t o react ive and inadequat e 

legislat ion, 

Á Weak enforcement  of  exist ing legislat ion, 

Á Tribal or t radit ional legal syst em dif fering bet ween villages. 

At  t he Macro level 

Á Trans-boundary wat er problems, 

Á Unfavourable t erms of  t rade, 

Á Unfair compet it ion f rom subsidised import s, 

Á Effect s of  climat e change/ expect ed ext reme weat her event s.  

4.2 .8  Survival React ions and Livelihood Systems 

The combinat ion of  t hese fact ors of  change wit h t he environment al condit ions leads t o land 

degradat ion and desert if icat ion, and exacerbat es t he ef fect s of  drought , especially in mount ain 

and rural areas because of  t heir vulnerabilit y. The consequences of  desert if icat ion and drought , in 

addit ion t o t he ef fect s of  wat er unavailabilit y, are ext remely serious and of t en dramat ic t o t he 

poor, especially in mount ain and rural areas as desert if icat ion and drought  reduce product ion and 

make it  increasingly precarious. Af fect ed populat ions will resort  t o survival react ions t hat  will 

worsen t he sit uat ion and prevent  development  or will simply leave t heir villages looking for bet t er 

livelihood syst ems. 

The most  immediat e and generally widespread of  t hese survival react ions is t o int ensify over -

exploit at ion of  t he most  readily available nat ural resources, but  at  t he cost  of  t he sust ainabilit y of  

t he resources. Wat er being t he most  crit ical fact or in KRG, it  is current ly over -exploit ed in a very 

unsust ainable manner. The second react ion is t he increasing rural migrat ion: t his may simply 

involve men and young people leaving for a seasonal or longer-t erm job in ot her areas of  t he 

region, part icularly t he t owns, or going t o ot her count ries; or t he migrat ion may t ake on t he 

proport ions of  a populat ion exodus in search of  bet t er living condit ions. These survival react ions 

are of t en accompanied by breakdowns in t he int egrit y of  communit ies and somet imes families. 

When survival is dif f icult , people become wit hdrawn and somet imes st rongly individualist ic; t his 

leads t o et hnic, family of  individual conf lict s. 
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Examples on t he f irst  survival react ion in KRG, namely, t he overexploit at ion of  available nat ural 

resources, are many and varied including uncont rolled drilling of  wells and uncont rolled use of  

wat er resources. This is leading t o t he increased level of  wat er scarcit y and unavailabilit y, 

exacerbat ed by t he recurrent  drought  event s. The second survival react ion can clearly be not ed by 

looking at  t he urban populat ion and at  t he number of  abandoned houses in t he villages.  

This result ed in land abandonment  in mount ain and rural areas, leading t o t he neglect  of  

agricult ural lands and soil and wat er conservat ion measures in many places. Moreover, t his 

migrat ion t rend has put  t remendous pressure on t he exist ing urban inf rast ruct ure result ing in 

many cases in chaot ic urban sprawl and a dramat ic increase in wat er demand and wat er use in t he 

cit ies. Migrat ion t rends are also aggravat ed by populat ions generat ing t owards t he KRG from ot her 

regions in Iraq. 

4.3 Causes of Water Scarcity   

Dat a on drought  event s, wat er resources, vulnerabilit y and dif ferent  issues relat ed t o drought  and 

livelihood syst ems is scat t ered and of t en incomplet e. Lack of  dat a on drought  event s and t heir 

magnit ude, on wat er unavailabilit y and it s causes are a major obst acle in underst anding t he nat ure 

of  t he problem. Consist ent , accurat e and reliable informat ion is needed t o describe t he magnit ude 

and urgency of  t he drought  problem t o decision makers and t o make t hem priorit i se t he necessary 

measures. Informat ion is also essent ial t o draw t he most  appropriat e st rat egies and policies.  

St at ist ics on t he causes of  wat er unavailabilit y do exist  but  are not  complet e. However, it  is clear 

t hat  if  drought  is a nat ural phenomenon, wat er scarcit y and unavailabilit y are of t en induced or 

aggravat ed by people. In a region where rainfall varies bet ween 100 and 1,300 mm/ year, t he 

problem of  wat er management  is cert ainly more import ant  t han t he problem of  drought .  

The current  changes in t he climat ic condit ions are t ranslat ed by event s of  f luct uat ion of  rainfall, 

t he decrease in t he number of  rainy days and t he shif t  in t he season of  rain and snow. However, 

t he appropriat e management  of  t he wat er resources could decrease t he impact  of  drought  event s 

on t he livelihood syst ems.  

4.4 Needs and Limitat ions 

From t he analysis of  t he lat est  drought  event s and t he livelihood syst ems in t he mount ain and 

rural areas of  KR, t he following needs and limit at ions can be drawn:  

Á Scat t ered responsibilit ies among dif ferent  administ rat ions and lack of  a co -ordinat ion 

mechanism among all concerned st akeholders, nat ional and int ernat ional organisat ions and 

UN agencies, 

Á A common dat abase on drought , wat er resources, wat er availabilit y, wat er needs and 

livelihood syst ems is st ill missing. Dat a, when it  exist s, is scat t ered, non-homogenous and 

dif f icult  t o process, 
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Á Co-ordinat ion wit h neighbouring count ries is very limit ed, 

Á Research on climat e changes, wat er resources and livelihood syst ems is weak,  

Á Due t o t he current  sit uat ion of  t he count ry and t he region, t he successive war event s, t he 

massive migrat ion and immigrat ion movement s and all t he changes being wit nessed, it  is 

very dif f icult  t o analyse t he ef fect s of  drought  and t he causes of  wat er unavailabilit y and 

t o est imat e t he real burden posed on t he economy and livelihood syst ems,  

Á An int egrat ed approach is needed bot h in wat er resources planning and t he sust ainable 

management  of  t he livelihood syst ems,  

Á Wat er is not  addressed as t he core and most  vit al element  of  t he livelihoods and having 

links wit h all t he ot her element s of  t he local economies,  

Á Public awareness on t he import ance of  wat er conservat ion and management  is not  properly 

addressed, 

Á There is a lack of  a clear management  approach on wat er and drought  issues. Drought  

event s are t reat ed as a nat ural disast er only and analy sed as mere result s of  climat ic 

changes,  

Á Sect oral policies (agricult ural policy, t ourism development , urban development , et c.) , 

cont ribut e t o a non-sust ainable process, which aggravat es t he problem of  wat er scarcit y 

and unavailabilit y, 

Á Drought  response is in most  cases a react ion t o a nat ural cat ast rophe, independent ly f rom 

t he act ual root  causes and wat er management  policies and pract ice,  

Á Absence of  expert ise t o design and implement  ground wat er recharge st ruct ures,  

Á Absence of  expert ise t o det ermine t he needs, demand and supply of  wat er in t he dif ferent  

sect ors, 

Á Weak law enforcement  t o cont rol illegal wat er exploit at ion 

Á Lack of  human resources, administ rat ive cadre, and equipment  and t ools in t he concerned 

minist ries, 

The major needs in t erms of  drought  management  and cont rol are t he following:  

Á Inst it ut ional building,  

Á Vocat ional t raining, 

Á Early warning syst ems and preparedness plans, and 
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Á Evaluat ion of  t he vulnerabilit y of  t he local livelihoods. 

The needs could be answered t hrough: 

Á Capacit y building programmes involving all concerned act ors, 

Á Communit y part icipat ion ( t raining and implement at ion) , 

Á Early warning syst ems, 

Á Policy and legislat ion review, 

Á Inst it ut ional building, 

Á Provision of  t ools and equipment , 

Á Building drought  resilient  societ ies t hrough t he provision of  wat er, t he diversif icat ion of  t he 

economies, t he availabilit y of  market s, access t o funds,  

Á Implement ing co-ordinat ion mechanisms. 

 

4.5 Livelihood Systems in KR and Climate Change  

It  is not  possible t o underst and t he current  drought  impact  and vulnerabilit y of  t he local 

communit ies in KR wit hout  t aking int o account  past  and current  ant hropogenic act ivit ies, wars and 

land uses. The landscape has always been used by t he local communit ies, which were using it  and 

abusing it . Human int ervent ion has been so st rong t hat  it s impact  is visible everywhere on t he 

landscape and veget at ion pat t erns. The current  drought  event s are st rongly af fect ed by t he 

severe human pressure and it s result ing act ivit ies like burning, clearing, t erracing, cult ivat ing, and 

excessively using wat er resources and lat er abandonment  of  t he lands because of  wars, drought  

and unsust ainable livelihoods.  

The impact  of  t he recent  drought  event s and t heir increasing severit y and int ensit y somehow 

ref lect  t he recent  socio-economic changes t hat  are occurring in KRG and in t he Middle East : 

successive wars, changes in t radit ional land-use and lifest yles, migrat ion, dest ruct ion of  t he 

t radit ional wat er syst ems (kahrezsé), changes in agricultural practices, decreasing value of the 

agricult ural product s, remot eness of  villages f rom urban cent res and dest ruct ion of  t he t radit ional 

livelihood syst ems. Changes in t he livelihood syst ems and in t he land -use pat t erns t hat  have 

occurred during t he last  few decades are parallel t o t he increasing impact  of  drought  on t he local 

communit ies. This t rend is not  observed in where livelihood syst ems are more diversif ied and 

resilient  and where sust ainable t radit ional land uses remain t he major socio -economic syst em.  
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Alt hough t he main reason for t he increase in t he drought  event  and t heir severit y is cert ainly 

caused by t he climat e changes t hat  are current ly wit nessed, changes in livelihood syst ems should 

be considered as t he main reason for t he vulnerabilit y of  t he local communit ies t o t hese drought  

event s. The climat e changes t hat  are predict ed t o occur in t he near fut ure are likely t o induce 

increased drought  event s and t o cause dramat ic impact s on t he local communit ies if  t he livelihood 

syst ems are not  improved, empowered and assist ed t o become more resilient .    

Ef fort s aiming at  t he adapt at ion t o climat e change, or t he adapt at ion t o drought  caused by 

climat e changes, should be orient ed t owards building a resilient  societ y wit h sust ainable livelihood 

syst ems and increasing t he availabilit y of  t he wat er resources.  

 

4.6 Policies and Processes  

4.6 .1  Policies 

The promot ion of  sust ainable land and wat er development  ( in mount ain and rural areas)  can play 

an import ant  role t o benef it  lowland and urban areas by ensuring adequat e supplies of  wat er, 

environment al st abilit y, conservat ion of  biodiversit y, and rural-urban populat ion balance. This 

requires int egrat ed policy, planning and social learning processes.  

Five main policy inst rument s should be int egrat ed and co-ordinat ed because of  t heir st rong impact  

on t he mount ains and rural areas and on t he sust ainabilit y of  t heir livelihood syst ems. These 

inst rument s include: 

Á General economic and social policies, 

Á Policies relat ing t o agricult ural and rural development , 

Á Policies relat ing t o market s, 

Á Policies aimed at  est ablishing a democrat ic and part icipat ory process, and  

Á Policies designed specif ically t o inf luence nat ural resource use and prot ect  t he 

environment , including wat er relat ed policies. 

The key principles of  t he st rat egies for t he sust ainable development  of  mount ains and for t he 

sust ainable land and wat er management  in mount ains and rural areas should be: 

Á People-cent red, 

Á Reaching a consensus on long-t erm vision, 

Á Comprehensive and int egrat ed, 
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Á Target ed wit h clear budget ary priorit ies, 

Á Based on comprehensive and reliable analysis,  

Á Incorporat ing monit oring, learning and cont inuous improvement ,  

Á Count ry-led and nat ionally (or regionally)  owned, 

Á Based on high-level government  commit ment  and inf luent ial lead inst it ut ions,  

Á Building on exist ing processes and st rat egies,  

Á Insuring ef fect ive part icipat ion at  all levels, 

Á Linking nat ional and local levels, and  

Á Developed and built  on exist ing capacit y. 

4.6 .2  Main Processes 

The above element s can be made operat ional t hrough put t ing int o place, on a cont inuous basis, 

four main processes:  

Polit ical Processes 

St rong polit ical commit ment  f rom t he t op leadership as well as f rom local aut horit ies is required. 

There is a st rong need for a cent ral co-ordinat ing body and involvement  of  all minist ries t o build 

cross government al support  (along wit h t he Minist ry of  Finance and t he Minist ry of  Planning) .  

The commit ment  and engagement  of  t he privat e sect or and civil societ y will favor t he 

sust ainabilit y of  t he dif ferent  processes and will increase t he resilience of  t he societ y t o t he 

dif ferent  risks. 

Part icipat ory process 

Bot h government al and non-government al groups should be involved in t he designing of  

st rat egies, exchanging of  informat ion, decision-making, implement at ion of  st rat egies. 

Technical Process 

Through t his process t he knowledge base should be developed, building on exist ing st rat egies, 

designing a syst em for harmonising key economic, social and environment  relat ed policies and 

carrying out  t he building of  capacit ies on a cont inuous basis.  

An import ant  aspect  of  t he t echnical processes is t he craf t ing or amending of  legislat ion so t hat  it  

is ref lect ive and support ive of  policy. The craf t ing of  qualit y legislat ion not  only facilit at es t he 
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must ering of  polit ical support , but  is also t he key mechanism t o ensure t he implement at ion of  

policies. 

Resource Mobilisat ion Process  

Domest ic and int ernat ional resources should be made available. Mechanisms need t o be developed 

for involving t he int ernat ional communit y in t he process, while t he count ry ( region)  remains in full 

ownership of  t he process.  

St rat egies should be f inanced f rom t he recurrent  budget  of  t he government  for a bet t er  polit ical 

support  and a st ronger int egrat ion int o nat ional development  policies and decision-making 

processes. Wit hout  such links, t he st rat egy is likely t o be dependent  in ext ernal funding  

As t he availabilit y of  resources is limit ed, t he est ablishment  of  key priorit ies is essent ial. The abilit y 

t o resolve conf lict s and build consensus in set t ing priorit ies is import ant  in t he resource 

mobilisat ion process. 

4.7 Development Scenarios  

The act ual crit ical sit uat ion of  t he KRG is due t o all of  t he st resses on t he resources, mainly on t he 

wat er resources and all t he possible scenarios for t he fut ure of  t he region depend on t he 

becoming of  several fact ors condit ioned by t he complexit y of  t he challenges linked t o t he area.  

Dif ferent  scenarios could be developed in order t o bet t er imagine t he fut ure and bet t er organise 

t he react ions in fut ure drought  event s.  

4.7 .1  A Negat ive Scenario 

A negat ive scenario could be based on t he t ot al collapse of  t he rural syst em wit h local 

communit ies not  able t o sust ain t hemselves and migrat ing t o urban areas. 

The management  and use of  t he resources would no longer be possible by t he local communit ies. 

Rural areas would be desert ed because of  wat er un-availabilit y and scarcit y, povert y, lack of  

cult ural and leisure act ivit ies, low-income generat ing jobs, lack of  market s and t he combinat ion of  

marginalit y, f ragilit y and inaccessibilit y.  

The excessive drilling of  wells and t he lack of  maint enance of  all t he wat er resources would lead t o 

a drast ic decrease in t he wat er availabilit y for irrigat ion and household uses. 

Rain-fed agricult ure would be dominant  wit h all t he risks of  t ot al loss of  t he crops during dry years.  



Drought Impact Assessment, Recovery and Mitigation Framework and Regional Project Design in Kurdistan Region 
 

United Nations Development Programme - IRAQ 51 

 

2010 

The abandonment  of  t he land would result  in a decreased wat er holding capacit y of  t he soil, t hus 

leading t o surface run-of fs and event ual f loods. Agricult ure would be limit ed t o cert ain regions and 

t o cert ain rich and wealt hy farmers, who would employ cheap foreign manpower.  

A high pressure on t he land caused by buildings maladapt ed t o t he sit es, t ranslat ing t he need for 

urbanisat ion and modernisat ion, t he uncont rolled mass t ourism, t he lack of  aut hent icit y and t he 

almost  not  exist ing t own planning and management , will cert ainly lead t o t he loss of  ident it y of  t he 

land and t he t ot al devalorisat ion of  t he area.  

Fut ure drought  event s would have dramat ic ef fect s on t he livelihood syst ems, on t he agricult ural 

product ion and on t he ecosyst ems. Mass migrat ion movement s would be wit nessed f rom t he rural 

areas t owards t he urban cent res and t he major cit ies t hat  would not  be prepared t o receive t he 

moving populat ion. A wide range of  social, economical, healt h and environment al problems would 

arise. 

Af t er t he onset  of  drought , people would no longer be ready t o move back t o t heir villages, which 

would lead t o t he collapse of  t he rural livelihood syst ems. 

4.7 .2  A Status quo 

Anot her scenario would be based on t he st at us quo, wit h unsust ainable agricult ural and irrigat ion 

pract ices being cont inued. 

The ef fect s of  recurrent  drought s are exacerbat ed by rain-fed agricult ure, high-wat er demanding 

crops, lack of  market s, wat er scarcit y and un-availabilit y (some villages are surrounded wit h wat er 

but  have no wat er inst allat ions)  and lack of  co-ordinat ion among t he dif ferent  policies and 

inst it ut ions.  

The diversit y of  t he landscapes and t he diversit y of  t he crops do not  compensat e for t he problems 

linked t o marginalit y, f ragilit y and inaccessibilit y.  

Indust ries, and mainly food indust ries are very limit ed, not  cost -ef f icient  and wit h no codes of  

pract ices and product ion st andards. Tradit ional indust ries and craf t s are disappearing.  

Alt hough t he government  is developing and implement ing wat er and agricult ur al-relat ed policies 

and st rat egies, and organisat ions are bringing dif ferent  kinds of  sect oral support , people are st ill 

suf fering f rom t he unavailabilit y of  wat er.  

The issue of  drought  is not  properly addressed in t he dif ferent  policies. The limit ed co -ordinat ion 

among t he dif ferent  concerned inst it ut ions, wit hin t he inst it ut ions and bet ween t he int ernat ional 

organisat ions is leading t o a series of  uncoordinat ed and somet imes cont radict ory responses. 
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The rural societ ies st ill depend on agricult ure as t he main source of  income. The economic 

act ivit ies in t he mount ains and rural areas are not  diversif ied enough t o cover t he needs in t imes 

of  drought . The societ y is t herefore very vulnerable t o drought  and ot her nat ural and man-made 

risks. 

The government  and t he populat ion depend heavily on ext ernal assist ance and on wat er delivery in 

t imes of  drought . Back and fort h migrat ion movement s are wit nessed during and af t e r drought , 

wit h less people willing t o go back t o t heir villages, more people t o feed in t he cit ies, and a higher 

urban wat er consumpt ion, leading t o a lower wat er dist ribut ion t o t he villages, mount ain and rural 

areas. 

Tradit ional wat er syst ems are disappearing. Underground wat er is not  being recharged and t he 

resources are progressively deplet ed. 

4.7 .3  A Posit ive Scenario 

A posit ive scenario of fers an ideal prospect ive vision. It  aims at  solving t he dif ferent  problems in 

an int egrat ed and st rat egic approach: t he dif ferent  wat er and land resources are properly 

managed; t he t radit ional rural act ivit ies are st rongly implement ed; forest  exploit at ion, range 

management  and agro-forest ry are revived, t aking int o account  t he mult iple funct ions of  t he 

forest s, rangelands and ot her wooded lands; t he conf lict s of  use are reduced wit h t he exist ence of  

proper planning and co-ordinat ion mechanism; t he local values are developed.  

The development  of  a new form of  t ourism, t he responsible t ourism, allows for t he creat ion of  new 

jobs and for t he valorisat ion of  t he landscape as soon as t he sit uat ion is st abilised.  

The yout h are encouraged t o st ay and even t o come back t o t he rural areas, t hus cont ribut ing t o 

t heir blooming and t o t heir sust ainable management . Women play a major ro le in t he local 

economy. 

The income generat ing act ivit ies are diversif ied. Rural societ ies do not  only depend only on 

agricult ure for t heir livelihoods. 

The proper land and wat er management  in t he up-st ream increases t he wat er availabilit y bot h 

down-st ream and up-st ream.  

Bot h t he government  and t he populat ion are ready for event ual drought  onset s. The livelihood 

syst ems are sust ainable and able t o survive periods of  drought . The react ions of  t he government  

and int ernat ional organisat ions are well planned.  

This scenario supposes a part icipat ory management  of  t he land wit h all t he concerned 

st akeholders and would lead t o: 
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Á The sust ainable management  of  t he land and wat er resources,  

Á A st rong co-ordinat ion mechanism is developed among all t he concerned st akeholders, 

before, during and af t er t he drought  onset s, 

Á The revival and valorisat ion of  t radit ional rural act ivit ies and product s, 

Á Mult i-funct ional land-use,  

Á Reduced conf lict s of  use, 

Á The development  of  local values, 

Á The promot ion of  responsible t ourism, 

Á The creat ion of  new jobs, 

Á The respect  and promot ion of  t he cult ural values, and 

Á And most  of  all t he development  of  a societ y resilient  t o drought  and ot her nat ural and 

man-made risks. 

4.7 .4  Tradit ions and Cont inuity: The Mesopotamian Garden 

The t radit ional int egrat ed management  of  t he landscape over cent uries has allowed for t he 

cont inuous and almost  un-int errupt ed occupat ion of  t he space by t he local populat ions. This 

t radit ional management  has always consist ed of  t he simult aneous use of  t he land for agricult ure, 

grazing and forest ry, despit e t he cyclic changes in climat e and t he seasonal variat ions in wat er 

availabilit y. In t he current  scenarios of  climat e change and increasing drought  event s, t he holist ic 

management  approach t o t he resources would increase t he resilience of  t he societ y t o drought . 

Á The concept  of  t he agro-sylvo-past oral-syst em allows for t he conservat ion of  t he 

Mesopot amian landscape and t he herit age values, 

Á The t radit ional feat ures of  t he landscape such as t he kahrez enhance t he herit age values 

and may cont ribut e t o a bet t er resilience t o drought , 

Á An organised and responsible t ourism would give an added value t o t he mount ain and rural 

regions by increasing t he funct ional mosaic, and  

Á A resilient  societ y t o drought  and ot her nat ural and man-made risks should be built  upon 

t he agro-sylvo-past oral syst em wit h some indust ries, t ourism, civil service jobs...et c.  
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4.8 Community Involvement  

Local populat ions have a low level of  awareness concerning t heir at t it ude t owards t he sust ainable 

management  of  land and wat er resources. They of t en dig wells in t he wrong place and at  t he 

wrong t ime. This indicat es t heir urgent  need for wat er and t heir lack of  awareness on t he 

import ance of  t he sust ainable management  of  land and wat er resources, for t he sust ainabilit y of  

t heir livelihood syst ems. It  is import ant  t o underst and t he import ance of  sust ainable land 

management  for a bet t er management  and conservat ion of  t he wat er resources and for t he 

sust ainabilit y of  t heir livelihood syst ems. While t he link bet ween t he sust ainable m anagement  of  

land and wat er resources, povert y and land-use should be properly addressed, communit y 

part icipat ion is crucial at  all levels of  forest  f ire management .  

Involving local communit ies in land and wat er management  should be adopt ed t o cover a lar ge 

number of  villages in t he dif ferent  governorat es. This requires t he full support  of  t he regional 

governorat es, t he municipalit ies and event ually t he concerned minist ries. It  is import ant  t o 

highlight  t he signif icant  role of  municipalit ies and local comm unit ies in t he decision making process 

regarding t he management  of  t he land and wat er resources and in t he sust ainabilit y of  t he 

livelihood syst ems.  

4.9 A Common Approach for Drought  Management and Sustainable Livelihood Systems 

Dif ferent  count ries have dif ferent  ways of  organising drought  management , wat er availabilit y, and 

resilience of  local communit ies t o drought  and sust ainabilit y of  t he livelihood syst ems.  

Tradit ional drought  management  init iat ives were limit ed t o increasing wat er st orage and 

dist ribut ing wat er during drought  event s. Livelihood syst ems were not  addressed. Each 

organisat ion and agency was react ing in a sect oral approach. 

It  is necessary t o implement  a co-ordinat ion mechanism wit h dist ribut ed roles and responsibilit ies 

and involving t he Minist ries of  Agricult ure and Wat er Resources, Planning, Municipalit ies, 

Environment al Aut horit y, in addit ion t o ot her minist ries, Int ernat ional and UN agencies and NGOs.  

The advant ages of  such a mechanism are: 

Á Addressing livelihood syst ems, 

Á Adopt ing a holist ic approach, 

Á Improvement  of  t he ef fect iveness of  det ect ion and rapid response,  

Á Building t he capacit ies at  all levels, and 

Á Abilit y t o use more personnel, expensive t ools and high t echnology facilit ies.  
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The main obst acles of  such a mechanism are: 

Á Co-ordinat ion bet ween t he agencies is an absolut e prerequisit e,  

Á Dif ferent  players usually represent  dif ferent  policies and dif ferent  approaches, and  

Á Sust ainable land and wat er management , drought  management  and sust ainable livelihood 

syst ems is a complex issue t hat  needs feedback among all st ages and cannot  be separat ed 

in pieces. 

Drought  management  cannot  be dealt  wit h as a separat e component , on a sect oral level. It  should 

be approached in t he cont ext  of  dry land management  and sust ainable livelihood syst ems, wit hin  

t he f ramework of  a solid st rat egy involving all t he concerned st akeholders and all t he levels of  

int ervent ions. What  count s most  is t he policy under which t he players operat e and t he co -

ordinat ion and complement arit ies of  t he dif ferent  int ervent ions.  

4.10 Collaborat ion 

Nat ional, regional and int ernat ional organisat ions have react ed during t he drought  event s, in t heir 

respect ive f ields of  expert ise. Some have developed sect oral policies and st rat egies for drought  

management . Act ions and project s are implement ed. However a holist ic st rat egic approach, a 

programme, addressing t he drought , wat er scarcit y and wat er unavailabilit y in t he livelihood 

cont ext  is st ill needed.  

The issue of  up-land low-land relat ionships and collaborat ion wit h regards t o wat er management  

should be dealt  wit h. Any act ion t aken in KRG may be ref lect ed in t he lower lands. Any act ion 

t aken by neighbouring count ries is ref lect ed in Iraq in general and in KRG in part icular. The issue of  

t rans-boundary co-operat ion and collaborat ion remains a crucial aspect  t o be emphasised, but  

cannot  be addressed in t his st rat egy. 

An ef fect ive drought  mit igat ion st rat egy involving all t he concerned st akeholders, int ernat ional 

organisat ions, UN agencies, nat ional and regional organisat ions, local communit ies and grass-root  

organisat ions does not  exist  in KRG. This st rat egy should propose clear operat ional object ives and 

act ivit ies t hat  address t he issue of  t he drought -livelihood nexus wit h t he ident if icat ion of  t he 

organisat ions in charge of  each act ivit y.     

4.11 A Two-Level Strategic Approach 

The proposed st rat egy would be built  on t wo levels. The f irst  level is dealing wit h drought  risk 

management  and helping t he government  t o be ready for event ual fut ure drought  event s, t o 

bet t er organise t he response and t he af t ermat h. This level would be developed on t he short  t erm.  
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A second level would adopt  a st rat egic f ramework approach t hat  should be developed over several 

years, based on t he 10 -Years St rat egy of  t he Unit ed Nat ions Convent ion t o Combat  

Desert if icat ion, and addressing Desert if icat ion, Land Degradat ion and Drought , climat e change 

scenarios and biological diversit y. 

The KRG has it s own specif ic charact erist ics t hat  def ine t he way land and wat er resources should 

be managed and t he way drought  should be cont rolled. The st rat egy proposed by UNDP wit h it s 

object ives and act ivit ies could be a promising arrangement  t hat  may be inst rument al for int ra- and 

int er-regional co-operat ion for drought  mit igat ion and land and wat er resources management , for a 

bet t er sust ainabilit y of  t he livelihood syst ems. 
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5. DROUGHT RISK MANAGEMENT STRATEGIES IN SHORT, MEDIUM AND 

LONG TERMS 

The Drought  Risk Management  St rat egy was prepared based on t he dif ferent  consult at ions, 

meet ings, workshops and assessment s undert aken in KRG. While addressing t he sust ainabilit y of  

t he livelihood syst ems and t he principles of  sust ainable management  of  land and wat er resources, 

t he st rat egy is built  on t he risk-management  f ramework, known as t he 5Rs:  

1. Research, information and analysis; 2 . Risk modificat ion, including drought  vulnerability 

reduct ion and prevent ion of water scarcity; 3 . Readiness; 4 . Response; 5 . Recovery. 

This st rat egy is meant  t o be developed during t he f irst  year as it  aims at  building t he inst it ut ional 

and organisat ional capacit ies of  all concerned st akeholders on t he management  of  drought  as a 

risk. At  a lat er st age, t he st rat egy could be moved down t o t he local level and implement ed based 

on local act ion plans.  

5.1 Aim of the Strategy  

The main aim of  t he st rat egy is t o reducing t he impact  of  int ense and f requent  drought  event s 

and wat er unavailabilit y and building t he resilience of  t he livelihood syst ems t hrough t he 

sust ainable management  of  land and wat er resources. 

5.2 Operat ional Object ives 

5.2 .1  Research, Informat ion and Analysis 

Object ives 

To support  and promot e t he improvement , know-how sharing, monit oring and disseminat ion of  

knowledge on drought , land degradat ion, management  of  land and wat er resources, veget at ion 

dynamics and ot her relevant  t opics among all relevant  act ors (science/ research, pol icy makers, 

land managers, grassroot s groups) , bridging science and t radit ional knowledge.  

Administ rat ions and Bodies in Charge 

Á Minist ries: Agricult ure and Wat er Resources, Planning, Educat ion, Municipalit ies, 

Environment al Aut horit y, 

Á Research Inst it ut ions, 

Á Municipalit ies, 

Á NGOs and CBOs, and 

Á Int ernat ional and UN agencies. 
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Time Frame 

The t ime f rame:  All year round. 

Act ivit ies 

Act ivit ies should be undert aken in close collaborat ion among all concerned st akeholders:  

Á Reinforce t he exist ing science and t echnology net works, organisat ions and 

inst it ut ions/ programmes working on drought , land and wat er management  relat ed issues 

( in capacit y building, human and f inancial resources) ,.  

Á Develop knowledge-sharing syst ems, including t radit ional knowledge t o support  pol icy-

makers and end-users, including t hrough t he ident if icat ion and sharing of  best  pract ices 

and success st ories, 

Á Encourage research and educat ion in schools, universit ies and in vocat ional t raining in t he 

f ields relat ed t o drought  prevent ion and cont rol, and sust ainable land and wat er 

management ,  

Á Develop a baseline scenario based on t he most  robust  dat a available on biophysical and 

socioeconomic t rends and relevant  scient if ic approaches gradually harmonised, 

Á Develop monit oring and vulnerabilit y assessment  syst ems ( indicat ors t o be measured, 

met hodologies, dat abases)  and set  up syst ems for t he collect ion of  relevant  dat a 

(qualit at ive and quant it at ive)  on biophysical and socioeconomic t rends in t he KRG,  

Á Develop yearly danger indices based on weat her condit ions, cropping syst ems, livelihood 

syst ems, veget at ion t ypes and prevailing act ivit ies, 

Á Archive and report  dat a and informat ion t o simulat e drought  t rends and t o monit or fut ure 

drought  event s, 

Á Develop object ively verif iable indicat ors which can evaluat e t he success or failure of  t he 

drought  st rat egy and t he adopt ion of  drought  risk reduct ion means in all concerned 

sect oral policies, 

Á Improve knowledge on biophysical and socio-economic fact ors and on t heir int eract ions in 

af fect ed areas t o enable bet t er decision-making, 

Á Improve knowledge of  t he int eract ions bet ween climat e change adapt at ion, drought  

mit igat ion and rest orat ion of  degraded land in af fect ed areas t o develop t ools t o assist  

decision-making, 
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Á Disseminat e informat ion relat ed t o sust ainable land and wat er management  pract ices, 

sustainable livelihood systems, drought risk, legislationéetc,  

Á Valorise and maint ain t radit ional management  syst ems of  wat er and nat ural resources 

(kahrezs, water use rightséetc), and 

Á Promot ing t he sust ainable use of  wat er resources at  bot h urban and rural levels t hus 

insuring t he sust ainabilit y of  t he nat ural and man-made ecosyst ems. 

 

5.2 .2  Risk Modificat ion - Drought  Vulnerability Reduct ion and Prevent ion of Water Scarcity 

Object ives 

To develop ef fect ive measures int ending t o reduce t he vulnerabilit y t o drought , t o increase 

ecological and social resilience t o drought , and t o prevent  t he wat er scarcit y event s t hat  

dramat ically af fect  t he sust ainabilit y of  t he livelihood syst ems.  

Administ rat ions and Bodies in Charge 

Á Minist ries: Agricult ure and Wat er Resources, Environment al Aut horit y, Municipalit ies, 

Just ice, Informat ion, Social af fairs, Finance, Planning, 

Á Governorat es, 

Á NGOs, CBOs, 

Á Media (Press, TV and Radio st at ions...et c) , and  

Á Int ernat ional and UN agencies. 

Time Frame 

The t ime f rame:  All year round. 

Act ivit ies 

Act ivit ies should be undert aken in close collaborat ion among all concerned st akeholders:  

Á Provide t he necessary requirement s for t he sust ainabilit y of  t he livelihood syst ems and t he 

resilience of  t he communit ies t o drought  and wat er scarcit y, 

Á Implement  a co-ordinat ion mechanism or a unit  in charge of  all t he act ivit ies relat ed t o 

drought  management , 
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Á Develop and implement  a drought  suscept ibilit y rat ing and mapping syst em at  regional and 

municipalit y level,  

Á Ident ify opport unit ies and needs t o allow land-owners/ users t o adopt  t he ident if ied drought  

resilient  land uses and management  pract ices, 

Á Develop and explore opport unit ies ( i.e. innovat ive management  syst ems, economic 

incent ives, et c)  t o help adopt  drought  resilient  land uses and landscape pat t erns. Increase 

social and ecological resilience t hrough a number of  management  pract ices,  

Á Promot e t he role of  agricult ural co-operat ives in drought  resilience and sust ainable land and 

wat er use pract ices, 

Á Promot e t he role of  women in t he local economies, 

Á Creat e enabling environment  for t he yout h t o st ay in t heir villages while cont ribut ing t o t he 

local development , 

Á Develop an invent ory (mapping)  of  exist ing inf rast ruct ures and wat er bodies wit hin t he 

t errit ory. The invent ory should include illegal wells, unsust ainable pract ices, springs, shallow 

wells, kahrezséetc,  

Á Analyse t he necessary changes of  pract ices (depending on causes and social groups)  t o 

modify habit s (behaviour)  and improve resilience, 

Á Encourage agricult ural educat ion in rural areas, 

Á Raise awareness on sust ainable land and wat er management  and drought  risk at  all levels of  

populat ion; awareness varies wit h populat ion t ypes (urban and rural; schools; universit ies, 

decision makerséetc). Engage civil society organisat ions (CSOs)  and t he scient if ic 

communit y in t he KRG and in t he count ry in t he processes. Desert if icat ion/ land degradat ion 

and drought  are addressed in t heir advocacy, awareness-raising and educat ion init iat ives, 

Á Review legislat ions, including revision of  current  legislat ion and t radit ional laws; draw new 

laws; empower law enforcement  aut horit ies,  

Á Assess policy, inst it ut ional, f inancial and socio-economic drivers of  desert if icat ion/ land 

degradat ion and barriers t o sust ainable land management , and recommend appropriat e 

measures t o remove t hese barriers, 

Á Int egrat e sust ainable land management  and land degradat ion issues int o development  

planning and relevant  sect oral and invest ment  plans and policies,  
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Á Mainst ream donors and UN agencies drought  mit igat ion object ives, wat er management  

issues and sust ainable land management  int ervent ions int o t heir development  co -operat ion 

programmes/ project s in-line wit h t heir support  t o KRG sect oral and invest ment  plans,  

Á Ensure t hat  donor communit y and concerned UN agencies provide subst ant ial, adequat e,  

t imely and predict able f inancial resources t o support  init iat ives t o reverse and prevent  

desert if icat ion/ land degradat ion, mit igat e t he ef fect s of  drought  and promot e t he 

sust ainabilit y of  t he livelihood syst ems, 

Á Ensure appropriat e wat er adduct ion syst ems t o all villages, 

Á Encourage sust ainable irrigat ion pract ices and provide incent ives for using t hem,  

Á Encourage wat er st orage st ruct ures at  t he household and village levels, 

Á Implement  wat er recharge syst ems for underground wat er t ables,  

Á Implement , wherever necessary and possible, dams, micro dams, wat er pounds and ot her 

wat er harvest ing st ruct ures, 

Á Implement  necessary land management  measures t o prevent  silt ing of  t he dams,  

Á Encourage t he diversif icat ion of  income generat ing act ivit ies at  t he household and vil lage 

levels in order t o increase t he resilience of  t he livelihood syst ems in t imes of  drought ,  

Á Plant  green belt s and wind breaks t o prevent  wind and sand st orms,  

Á Implement  sust ainable management  pract ices for forest s, ot her wooded lands and 

rangelands, 

Á Implement local development plans (at the ñNahiaò level), 

Á Implement  policies, legislat ions and management  opt ions in part nership wit h t he local 

communit y groups and ot her members of  t he civil societ y, and  

Á Adopt  and implement  modern mult i-disciplinary management  t ools combining prot ect ion, 

product ion, conservat ion, involvement  of  local populat ions, exploit at ion and t radit ional and 

modern uses.  

5.2 .3  Readiness 

Object ives 

To undert ake all possible provisions by individuals, communit ies and land and wat er management  

agencies t o be prepared before a drought  event  occurs, improve int ervent ions and t heir ef f iciency 

and monit or early signs of  drought .   



       Drought Impact Assessment, Recovery and Mitigation Framework and Regional Project Design in Kurdistan Region 
 

62 United Nations Development Programme - IRAQ 

 

Jan. 1 

Administ rat ions and Bodies in Charge 

Á Minist ries: Agricult ure and Wat er Resources, Planning, Environment  Aut horit y, 

Municipalit ies, 

Á Off ice of  Met eorology, 

Á NGOs, CBOs and privat e sect or, and 

Á Int ernat ional and UN agencies. 

Time Frame 

The t ime f rame:  All year round. 

Act ivit ies 

Act ivit ies should be undert aken in close collaborat ion among all concerned st akeholders:  

Á Benef it  f rom weat her forecast s and weat her monit oring syst ems for improving readiness, 

Á Conduct  a proper dist ribut ion at  t he landscape level of  wat er st ruct ures and conduct  an 

invent ory of  current  wat er resources which are available and desired fut ure resources,  

Á Consider t he est ablishment  of  mult iple-use wat er st ruct ures and dams in order t o increase 

t he wat er availabilit y for all t he dif ferent  uses, 

Á Set  up a mechanism t o educat e and t arget  t he various land users groups of  how t o 

respond during periods of  drought , 

Á Act ivat e t he role of  municipalit ies locat ed wit hin drought  sensit ive areas t o increase 

readiness, 

Á Keep all equipment  and inf rast ruct ures funct ional and properly maint ained,  

Á Provide necessary emergency water adduction systems (pumps, tankerséetc) to all 

concerned st akeholders (municipalities, governorateséetc), 

Á Keep st rat egic wat er st ocks ready t o be used in t imes of  drought  for t he dif ferent  uses,  

Á Promot e t he int egrat ed invest ment  f rameworks for leveraging nat ional, regional, bilat eral 

and mult ilat eral resources wit h a view t o increasing t he ef fect iveness and impact  of  

int ervent ions, 



Drought Impact Assessment, Recovery and Mitigation Framework and Regional Project Design in Kurdistan Region 
 

United Nations Development Programme - IRAQ 63 

 

2010 

Á Increase ef fort s t o mobilise f inancial resources f rom nat ional, regional and int ernat ional 

f inancial inst it ut ions, facilit ies and funds, and  

Á Facilit at e access t o t echnology t hrough adequat e f inancing, ef fect ive economic and policy 

incent ives and t echnical support . 

5.2 .4  Response 

Object ives 

React  in t imes of  drought  and wat er scarcit y in order t o avoid dramat ic consequences such as 

massive migrat ions, increased poverty, diseasesé and limit  t he ef fect s of  drought  t hrough t he 

development  of  met hods and t echniques coupled wit h appropriat e mat erial.  

Administ rat ions and Bodies in Charge 

Á Minist ries: Agricult ure and Wat er Resources, Municipalit ies, Planning, Army, Peshmergas,  

Á Governorat es, 

Á NGOs, CBOs, and 

Á Int ernat ional and UN agencies; emergency and humanit arian programmes. 

Time Frame 

The t ime f rame: During periods of  severe drought s and wat er scarcit y.  

Act ivit ies 

Act ivit ies should be undert aken in close collaborat ion among all concerned st akeholders:  

Á Empower and build t he capacit ies of  t he concerned aut horit ies for wat er dist ribut ion and 

humanit arian int ervent ions, 

Á Train concerned st akeholders on measures t o be t aken at  all levels during drought   

Á Increase readiness t o manage migrat ing populat ions (wit hin KRG and f rom ot her part s of  

Iraq t o KRG) and t o provide t hem wit h appropriat e livelihood facilit ies,  

Á Develop an appropriat e legal f ramework and empower t he law enforcement  agencies t o 

bet t er punish t hose using wat er resources in an unsust ainable and illegal manner, 

Á Develop and implement  an appropriat e legal f ramework for t he est ablishment  of  a co -

ordinat ion mechanism among all concerned st akeholders during periods of  drought ,  
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Á Improve t he role of  municipalit ies and local governorat es in drought  management  and 

int ervent ion, and 

Á Provide necessary f inancial mechanisms f rom int ernal and ext ernal resources.  

5.2 .5  Recovery, Post -Draught  Management and Rehabilitat ion 

Object ives 

Provide support  for individuals and communit ies in t he immediat e af t ermat h of  t he drought  event  

and in t he medium and longer t erm ef fort s for communit y and economic revival, and rest ore 

healt hy and sust ainable livelihood syst ems in order t o increase social and environment al resilience 

against  fut ure drought  event s. 

Administ rat ions and Bodies in Charge 

Á Minist ries: Agricult ure and Wat er Resources, Environment  Aut horit y, Planning, 

Municipalit ies, 

Á Local Governorat es, 

Á NGOs, CBOs, 

Á Research inst it ut ions, and 

Á Int ernat ional and UN agencies. 

Time Frame 

The t ime f rame: All year round af t er each drought  event .  

Act ivit ies 

Act ivit ies should be undert aken in close collaborat ion among all concerned st akeholders:  

Á Rest ore t he af fect ed livelihood syst ems, 

Á Encourage t he ret urn of  af fect ed populat ions t o t heir villages, 

Á Creat e job opport unit ies, and social services, 

Á Analyse t he post -drought  emergency needs of  individuals and communit ies and est ablish a 

fund or f inancial mechanism which gives adequat e support  t o t hem and encourages t heir 

ret urn t o t heir villages, 
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Á Map drought  af fect ed areas and assess t he impact  of  drought  on t he dif ferent  

communities, livelihood systems, vegetation types, animalséetc, 

Á Implement  act ivit ies aiming at  t he reduct ion of  soil erosion,  

Á Develop rest orat ion/ rehabilit at ion prot ocols and act ivit ies, clean dried wells and 

springséetc, and 

Á Involve t he local communit ies in t he dif ferent  act ivit ies relat ed post -drought  management  

ident ifying socio-economic opport unit ies t o link rest orat ion and local development .  
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6. THE STRATEGY FOR THE SUSTAINABLE MANAGEMNT OF LAND AND 

WATER RESOURCES-  MEDIUM AND LONG TERM 

6.1 A Dry-Land Management Approach to Desert ificat ion, Land Degradat ion and Drought 

in the KR 

Once t he Drought  Risk Management  St rat egy is developed and it s implement at ion init iat ed wit h all 

concerned st akeholders, it  would be import ant  and necessary t o develop and implement  t he long-

t erm st rat egy for t he Sust ainable Management  of  Land and Wat er Resources. This st rat egic 

f ramework would cont ribut e t o increasing t he resilience of  bot h t he populat ion and ecosyst ems t o 

drought , desert if icat ion and dry-land challenges. 

Given t he cross-cut t ing nat ure of  desert if icat ion - meaning t hat  it  has implicat ions on various 

dif ferent  aspect s of  socio-economic development  and environment al management  - one of  t he 

approaches being increasingly used is t hat  of  Sust ainable Land Management  (SLM).  

Among all t he convent ions and int ernat ional t ools and mechanisms, t he UNCCD addresses best  t he 

problems of  drought , dry-land management  and sust ainable livelihood syst ems. Answering t he 

drought  problem in KRG can only be t hrough a mult iple facet ed approach, involving all concerned 

st akeholders and focusing on sust ainable livelihood syst ems. Drilling wells, building dams and 

bringing wat er t o t he villages will only bring part ial solut ions t o t he problem which should be 

addressed holist ically.  

As Iraq has recent ly signed and rat if ied t he UNCCD, it  would be int erest ing t o adopt  t he concept s 

and principles of  t his convent ion t o address t he drought  problem in Iraq in general and in KR in 

part icular. The adopt ion of  t he concept s, t he development  of  an act ion programme in KR and t he 

adapt at ion of  t he 10 -Years St rat egy of  t he UNCCD t o t he local condit ions in KR could be used as a 

pilot  init iat ive t hat  could be replicat ed in t he rest  of  Iraq and which would pave t he way for t he 

implement at ion of  t he Convent ion by t he Government  of  Iraq. 

The object ive of  t his Convent ion is t o combat  desert if icat ion and mit igat e t he ef fect s of  drought  

in count ries experiencing serious drought  and/ or desert if icat ion, t hrough ef fect ive act ion at  all 

levels, support ed by int ernat ional co-operat ion and part nership arrangement s, in t he f ramework of  

an int egrat ed approach which is consist ent  wit h Agenda 21, wit h a view t o cont ribut ing t o t he 

achievement  of  sust ainable development  in af fect ed areas. 

6.2 The Proposed Strategy (Based on the 10-Years Strategy of the UNCCD)  

The KRG st rat egy should focus on: 

Á Shif t ing f rom a single-sect or t o a mult iple-sect or approach, 

Á Shif t ing f rom a project  t o a programme approach, 
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Á Shif t ing f rom simple descript ion of  t he problem t o t he analysis of  t rends (biophysical and 

socio-economic) , 

Á Analysing legal and inst it ut ional f rameworks, 

Á Describing and analysing all concerned st akeholders and t heir roles, 

Á Analysing t he gaps ident if ied at  t he nat ional level, on issues relat ed t o Sust ainable Land 

and Wat er Management  and dry-lands, 

Á Addressing t he ident if ied gaps, mainly dealing wit h povert y alleviat ion and ecosyst em 

management  (St rat egic object ives 1 and 2) , 

Á Creat ing and empowering a nat ional co-ordinat ion body (or using any ot her relevant  

exist ing st ruct ure) , 

Á Enforcing t he collaborat ion wit h ot her UN agencies, 

Á Adopt ing a st rat egic approach involving indicat ors of  achievement ,   

Á Adopt ing a clear f inancial st rat egy, and 

Á Implement ing pilot  project s at  t he local level (at  t he Nahia level) .  

In order t o enhance t he st rengt hs and weaknesses of  t he st rat egy implement at ion process at  t he 

micro and macro levels, t he following recommendat ions could be t aken int o considerat ion:  

Á The st af f , engineers, ext ension agent s, and decision makers of  t he concerned government  

inst it ut ions should be st rongly involved in t he implement at ion of  t he st rat egy,  

Á Capacit y building of  act ors t o be involved should t ake place prior t o t he implement at ion,  

Á In order t o reduce t he overlapping of  act ivit ies proposed and implement ed by t he dif ferent  

act ors, and t o increase t he ef f iciency of  such init iat ives, commit t ees and working groups 

could be est ablished at  t he following levels: 

Regional Level: involving all t he act ors in a given region or Nahia and animat ed by a 

local aut horit y ( t o be det ermined) , 

Minist ry Level: involving all t he expert s in t he line minist ries working on issues 

relat ed t o land and wat er resources, and mount ains and rural areas ( f rom t he 

dif ferent  direct orat es) , and 
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Decision Making Level: involving decision makers and expert s f rom t he dif ferent  

minist ries, public and privat e organisat ions, nat ional and int ernat ional NGOs and UN 

organisat ions. 

Á Before t he implement at ion of  t he st rat egy, some pilot  project s proposed by t he local 

act ors should be f inanced and implement ed. This would st rongly cont ribut e t o increase t he 

conf idence of  t he act ors in t his approach and reduce t heir level of  disappoint ment  f rom 

previous init iat ives and approaches, 

Á In dept h analysis of  t he concerned st akeholders in t he dif ferent  t errit ories should be 

undert aken in order t o ident ify t he role t hat  each part ner could play in t he development  

process, 

Á The st rat egy should be implement ed t hrough t he co-ordinat ion bet ween all t he concerned 

st akeholders and t he appropriat ion of  t he approach by t he concerned minist ry and by t he 

local act ors, and 

Á The local act ors should be bet t er educat ed, sensit ised and t rained on t he import ance of  

t he mount ains, t he t hreat s, t he vulnerabilit ies, t he specif icit ies, t he opport unit ies and t he 

challenges; and on t he sust ainable management  of  land and wat er resources. 

This proposed st rat egy should be furt her det ailed and developed t hrough a part icipat ory process, 

involving a gap and a needs ident if icat ion analysis. This process should be implement ed over 12 t o 

18 mont hs. 

6.2 .1  The Vision 

The aim for t he fut ure is t o reverse and prevent  desert if icat ion/ land degradat ion and t o mit igat e 

t he ef fect s of  drought  in t he KRG in order t o support  povert y reduct ion and environment al 

sust ainabilit y. 

6.2 .2  Strategic Object ive I 

To improve t he living condit ions of  af fect ed populat ions: 

Á Improved and more diversif ied livelihood base, 

Á Generat ed income f rom sust ainable land management , and 

Á Reduced environment al and socio-economic vulnerabilit y t o climat e change, climat e 

variabilit y and drought . 
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Indicat ors 

Á Decrease in numbers of  people negat ively impact ed by t he processes of  

desert if icat ion/ land degradat ion and drought , 

Á Increase in t he proport ion of  households living above t he povert y line in af fect ed areas, and  

Á Reduct ion in t he proport ion of  t he populat ion below t he minimum level of  diet ary energy 

consumpt ion in af fect ed areas. 

6.2 .3  Strategic Object ive II 

To improve t he condit ion of  af fect ed ecosyst ems 

Á Enhanced land product ivit y and ot her ecosyst em goods and services in a sust ainable 

manner cont ribut ing t o improved livelihoods, and 

Á Reduced vulnerabilit y of  af fect ed ecosyst ems t o climat e change, climat e variabilit y and 

drought . 

Indicat ors 

Á Reduct ion in t he t ot al area af fect ed by desert if icat ion/ land degradat ion and drought ,  

Á Increase in net  primary product ivit y in af fect ed areas. 

6.2 .4  Strategic Object ive III 

To generat e global benef it s t hrough ef fect ive implement at ion of  t he drought  mit igat ion 

st rat egy/ f ramework 

Á Cont ribut ion t o t he conservat ion and sust ainable use of  biodiversit y and t he mit igat ion of  

climat e change. 

Indicat ors 

Á Increase in carbon st ocks (soil and plant  biomass)  in KRG, and 

Á Areas of  forest , agricult ural, rangelands and aquat ic ecosyst ems under sust ainable 

management . 

6.2 .5  Strategic Object ive IV 

To mobilise resources t o support  implement at ion of  t he drought  mit igat ion st rat egy/ f ramework 

t hrough building ef fect ive part nerships bet ween local, nat ional and int ernat ional act ors: 

Á Increased f inancial, t echnical and t echnological resources, and  
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Á Enabling policy environment s are improved. 

Indicat ors 

Á Increase in t he level and diversit y of  available funding  

Á Development  policies and measures address desert if icat ion/ land degradat ion and mit igat ion 

of  t he ef fect s of  drought . 

6.2 .6  Mission 

To provide a f ramework t o support  t he development  and implement at ion of  nat ional and regional 

policies, programmes and measures t o prevent , cont rol and reverse desert if icat ion/ land 

degradat ion and mit igat e t he ef fect s of  drought  t hrough scient if ic and t echnological excellence, 

raising public awareness, st andard set t ing, advocacy and resource mobilisat ion, t hereby 

cont ribut ing t o povert y reduct ion. 

6.2 .7  Operat ional Object ives 

Operat ional object ive 1 : Advocacy, awareness raising and educat ion 

The object ive is t o act ively inf luence relevant  int ernat ional, nat ional and local processes and act ors 

in adequat ely addressing desert if icat ion/ land degradat ion and drought -relat ed issues. 

Á Synergies wit h relevant  planned and on-going project s and programmes at  t he nat ional, 

regional and local levels, 

Á Desert if icat ion/ land degradat ion and drought  issues in KRG addressed in nat ional and 

regional forums, including agricult ural t rade, climat e change adapt at ion, biodiversit y 

conservat ion and sust ainable use, rural development , sust ainable development  and povert y 

reduct ion, and 

Á Civil societ y organisat ions (CSOs)  and t he scient if ic communit y in t he KRG and in t he 

count ry engaged as st akeholders in t he processes and desert if icat ion/ land degradat ion and 

drought  are addressed in t heir advocacy, awareness-raising and educat ion init iat ives. 

Operat ional object ive 2 : Policy f ramework 

The object ive is t o support  t he creat ion of  enabling environment s for promot ing solut ions t o 

combat  desert if icat ion/ land degradat ion and mit igat e t he ef fect s of  drought .  

Á Policy, inst it ut ional, f inancial and socio-economic drivers of  desert if icat ion/ land degradat ion 

and barriers t o sust ainable land management  are assessed, and appropriat e measures t o 

remove t hese barriers are recommended, 
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Á A st rat egic document  is prepared and support ed by biophysical and socio -economic 

baseline informat ion and included in int egrat ed invest ment  f rameworks,  

Á Sust ainable land management  and land degradat ion issues are int egrat ed int o development  

planning and relevant  sect oral and invest ment  plans and policies,  

Á Donors and UN agencies mainst ream drought  mit igat ion object ives, wat er management  

issues and sust ainable land management  int ervent ions int o t heir development  co-operat ion 

programmes/ project s in line wit h t heir support  t o KRG sect oral and invest ment  plans, and  

Á Mut ually reinforcing measures among desert if icat ion/ land degradat ion act ion program mes 

and biodiversit y and climat e change mit igat ion and adapt at ion are int roduced or 

st rengt hened so as t o enhance t he impact  of  int ervent ions.  

Operat ional object ive 3 : Science, t echnology and knowledge 

The object ive is t o improve scient if ic and t echnical knowledge pert aining t o desert if icat ion/ land 

degradat ion and mit igat ion of  t he ef fect s of  drought .  

Á Nat ional monit oring and vulnerabilit y assessment  on biophysical and socioeconomic t rends 

in KRG, 

Á Baseline based on t he most  robust  dat a available on biophysical and socioeconomic t rends 

and relevant  scient if ic approaches gradually harmonised, 

Á Knowledge on biophysical and socio-economic fact ors and on t heir int eract ions in af fect ed 

areas improved t o enable bet t er decision-making, 

Á Knowledge of  t he int eract ions bet ween climat e change adapt at ion, drought  mit igat ion and 

rest orat ion of  degraded land in af fect ed areas improved t o develop t ools t o assist  decision -

making, 

Á Effect ive knowledge-sharing syst ems, including t radit ional knowledge, are in place at  

regional, sub-regional and nat ional levels t o support  policy-makers and end-users, including 

t hrough t he ident if icat ion and sharing of  best  pract ices and success st ories, and  

Á Science and t echnology net works and inst it ut ions relevant  t o desert if icat ion/ land 

degradat ion and drought  are st rengt hened and empowered t o bet t er support  t he 

implement at ion of  t he st rat egy. 

Operat ional object ive 4 : Capacit y-building 

The object ive is t o ident ify and address capacit y -building needs t o prevent  and reverse 

desert if icat ion/ land degradat ion and mit igat e t he ef fect s of  drought . 
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Á Engage in an assessment  process t o ident ify capacit y needs for t ackling 

desert if icat ion/ land degradat ion and drought  at  t he regional and local levels, and  

Á Implement  t he result ing act ion plans t o develop t he necessary capacit y at  t he individual, 

inst it ut ional and syst emic levels t o t ackle desert if icat ion/ land degradat ion and drought  

issues at  t he regional and local levels. 

Operat ional object ive 5 : Financing and t echnology t ransfer  

The object ive is t o mobilise and improve t he t arget ing and co-ordinat ion of  nat ional, regional, 

bilat eral and mult ilat eral f inancial and t echnological resources in order t o increase t heir impact  and 

ef fect iveness. 

Á Int egrat ed invest ment  f rameworks for leveraging nat ional, regional, bilat eral and 

mult ilat eral resources wit h a view t o increasing t he ef fect iveness and impact  of  

int ervent ions, 

Á Donor communit y and concerned UN agencies provide subst ant ial, adequat e, t imely and 

predict able f inancial resources t o support  init iat ives t o reverse and prevent  

desert if icat ion/ land degradat ion and mit igat e t he ef fect s of  drought , 

Á KRG increases it s ef fort s t o mobilise f inancial resources f rom int ernat ional f inancial 

inst it ut ions, facilit ies and funds, by promot ing t he drought / Sust ainable Land Management  

(SLM) agenda wit hin t he governing bodies of  t hese inst it ut ions, 

Á Innovat ive sources of  f inance and f inancing mechanisms are ident if ied, including f rom t he 

privat e sect or, market -based mechanisms, t rade, foundat ions and CSOs, and ot her 

f inancing mechanisms for climat e change adapt at ion and mit igat ion, biodiversit y 

conservat ion and sust ainable use and for hunger and povert y reduct ion, and  

Access t o t echnology is facilit at ed t hrough adequat e f inancing, ef fect ive economic and policy 

incent ives and t echnical support , not ably wit hin t he f ramework of  Sout h-Sout h and Nort h-Sout h 

cooperat ion. 
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7. CONCLUSIONS 

The sust ainable management  of  land and wat er resources is essent ial for t he sust ainabilit y of  t he 

livelihood syst ems and t he resilience of  t he societ y, bot h in urban and in rural and mount ain areas . 

It  cannot  be separat ed f rom t he sust ainable management  of  t he mount ain and rural areas.  

Mount ains and rural areas are sources of  food, wood, non-wood forest  product s and rangelands for 

t he rural and urban populat ions. They play a very import ant  role in t he development  of  t he 

economy of  t he KR. Alt hough t he fut ure cannot  be predict ed, wit h t he way fut ure generat ions will 

be looking at  t he mount ain areas, it  is assumed t hat  t he conservat ion of  t hese import ant  

ecosyst ems and t errit ories will cont ribut e t o t he well being and food securit y of  t hese fut ure 

generat ions.  

The analysis of  six pilot  villages, very represent at ive of  t he complexit y of  t he KRG region, and t he 

dif ferent  meet ings and workshops undert aken during t his project  have allowed for a bet t er 

underst anding of  t he int er-linkages bet ween mount ains and rural areas and t he sust ainable 

management  of  land and wat er resources.  

Kurdist an region of  Iraq is most ly mount ainous wit h a rich nat ural, social and economical diversit y, 

where const raint s like inaccessibilit y, marginalit y and f ragilit y are hindering t he development  and 

where huge pot ent ialit ies exist  for sust ainable development .  

The sust ainable management  of  mount ains and rural areas along wit h t he sust ainable management  

of  lands and wat er resources will increase t he resilience of  t he populat ions t o drought  and ot her 

nat ural and man-made risks. 

The development  and implement at ion of  a drought  risk management  st rat egy would st rongly 

cont ribut e t o a bet t er management  of  fut ure event s of  drought , t hrough research, risk 

modif icat ion, readiness, response and recovery. 

The st rat egy for t he sust ainable management  of  land and wat er resources could be used as policy 

t ool t o enhance t he int egrat ed management  of  t he mount ain regions. This would result  in t he 

encouragement  of  t he mult iple funct ionalit ies of  t he rural space, which could lead t o:  

Á The reduct ion of  migrat ion f rom rural and mount ain areas, 

Á The reduct ion in t he abandonment  of  agricult ural land, 

Á The sust ainable management  of  forest s, rangelands and ot her wooded lands, 

Á The mit igat ion of  land degradat ion and desert if icat ion, along wit h t he prot ect ion of  land 

and soils, 
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Á The encouragement  of  new init iat ives and act ivit ies linked t o mount ains, like ecot ourism 

and out door act ivit ies, 

Á The improvement  of  t he livelihoods of  t he local populat ions, 

Á The preparat ion and implement at ion of  int egrat ed development  project s based on a 

part icipat ory approach and answering t he needs of  t he local populat ions,  

Á A bet t er implement at ion of  t he sect oral development  st rat egies,  

Á The init iat ion and development  of  a rural development  policy,  

Á The reimplement at ion of  t he t radit ional agro-sylvo-past oral syst em as t he main land use 

syst em, t o which t he small indust ries and ecot ourism component s could be added, t hus 

cont ribut ing t o t he sust ainabilit y of  t he livelihoods in t he mount ain zones, 

Á The sound and progressive reint roduct ion of  human act ivit ies int o t he abandoned villages 

where wat er and ot her vit al element s would be available and sust ainably managed,  

Á The adopt ion of  a part icipat ory approach in t he decision making process for all issues 

relat ed t o t he management  and development  of  t he lands and wat er resources,  

Á The preservat ion, promot ion and valorisat ion of  ecosyst ems of  major int erest : forest s, 

riparian format ions, part icular ecot oneséalong wit h element s of  t he rural, hist orical, 

cult ural and religious herit age and t heir int egrat ion int o t he management  plans of  t he 

zones, 

Á The availabilit y of  wat er in a sust ainable manner t o all populat ions, bot h urban and rural, 

and 

Á The resilience of  t he societ y and t he vulnerable groups, including yout h, women and least  

favoured groups, t o drought  and ot her nat ural and man-made risks.  

The implement at ion of  a sust ainable land wat er st rat egy and ot her forms of  policies (agricult ural 

st rat egy, forest  policy)  will have a direct  ef fect  on t he mit igat ion of  drought  and on t he resilience 

of  t he mount ain and rural communit ies.  

Short ages of  wat er and drought  ef fect s in t he area are evident  and t he impact s vary according t o 

t he dif ferent  t errit ories. The rehabilit at ion of  kahrezs and springs, t he digging of  wells and t he 

building of  new dams will cert ainly bring a solut ion on t he short  and t he long t erm. However, t he 

adopt ion of  a programme approach, involving t he sust ainable management  of  t he land and wat er 
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resources in mount ains and rural areas will bring a more sust ainable solut ion, and will st rongly 

cont ribut e t o building a resilient  societ y t o drought  and ot her nat ural and man-made risks.  

The analysis of  t he int eract ions bet ween t he richness of  t he biodiversit y and t he landscape, t he 

cult ural and hist orical herit age of  t he t errit ories has allowed for t he ident if icat ion of  t he st rengt hs 

linked t o t heir nat ural richness and t he t hreat s t hey are subject  t o. St udying t he specif ic 

charact ers of  t he t errit ories would mean f irst  t o underst and t he import ance of  t he safeguard and 

t he preservat ion of  t heir unique cult ural, nat ural, agricult ural and religious pat rimony, in a 

privileged environment , wit h an except ionally rich biodiversit y and a collect ive memory going  

beyond t he limit s of  t he region t o t hose of  t he whole count ry.  

The sust ainable management  of  land and wat er resources and preservat ion and sust ainable 

management  of  t he mount ain and urban t errit ories do not  only concern t he local inhabit ant s and 

users, t he visit ors, t he religious ent it ies and t he decision makers. It  concerns all t he fut ure 

generat ions of  Kurdist an and Iraq. 
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