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INTRODUCTION: PAKISTAN’S AGRICULTURE

80 % of arable land (about 22 million 
ha) is irrigated and supplies 90 % of the 
total national agricultural produce. 

Two thirds of its arable land ranges from 
semi-arid to arid climatic conditions

AGRICULTURE IS NOT POSSIBLE 
WITHOUT IRRIGATION

• Wheat, rice, sugarcane and cotton 
are major crops

• Production occurs primarily on small 
farms, which account for 90 percent 
of all farms (Tariq et al., 2014)



IRRIGATION SYSTEM OF PAKISTAN

Source: http://tiempo.sei-international.org/newswatch/xp_feature090518.htm Source: Simons et al. 2020

Figure 1 (a & b). Historical development of tube-wells and share of 

groundwater in irrigated agriculture in Pakistan. (Watto and 

Mugera, 2016)



• Pakistan; Around 64 % (136 million) lived in 
rural areas (2017 census). 

• 61 % of the total working-age population of 
Pakistan live in rural areas, having high rates 
of unemployment (GoP, 2015)

• Rural poverty 22.4 percent in 2010, as 
compared to 38.7 percent in 2003 (Arif and Farooq, 
2014)

• Transitory poor account for 21.7 percent (Arif
and Farooq, 2014).

• Landless and small farmers and agricultural 
labourers account more than 75% (92 
Million) of the rural population which are 
most vulnerable to any agro productivity 
shocks. (Bhutto and Bazmi, 2007). Source: Naveed & Ali (2012) in Saeed et al., 2016

Impact on people – rural Pakistan

Example:

Decline in wheat production due to heat stress is most strongly associated
with out-migration of landless farm labour in rural Pakistan (Muller et al. 2014)



Food security and Agricultural production trends

•Food insecurity: 34.1%

•Undernourishment: 
20.3% (around 40 million)

•Stunting (among children 
under five years of age): 
40.2 %

Source: FAO, 2019

Source: Ahmed et al. 2015



Irrigation and climate change: adaptation 
potential

Climate Change Irrigation



• Climatic changes suggests 
decreased and delayed glacier 
melt but increased and early 
snowmelt, leading to reduction in 
the overall water availability and 
profound changes in the overall 
seasonality of the hydrological 
regime (Hasson 2016).

• Temporal shifts in glacial melt 
during summer and spring seasons 
may alleviate a shortage of 
irrigation water particularly for 
early stages of the crop growing 
season (Immerzeel et al. 2010)

Climate Change Irrigation (water 

availability)

Source: Hasson 2016



• Spatial temporal observed 
trends also has shown a 
significant variation and shift 
of monsoon rainfall. (Hanif et al 

2013; Shaukat et al. 2019)

• A higher risk of flood due to 
monsoon rainfall shifts (Akhtar et 

al. 2008; Hanif et al 2013)

Climate Change Irrigation



• Role of irrigation in effecting the local 
temperature, which in turn effects 
large-scale circulations and 
precipitation (Saeed et al. 2009).

• Flood-irrigation (for paddy 
cultivation) over north-northwest 
India exhibit an increase in the late 
season terrestrial monsoon 
precipitation (Devanand et al.2019). 

• Widespread intensification of 
extreme events over Central India 
(Devanand et al.2019). 

Climate Change Irrigation



Spatial and temporal 
irrigation water scarcity in 
Pakistan (Mikosch et al. 2020).

• Spatially, South of Pakistan 
experience more water scarcity 
for crop production

• Summer crops (like cotton) are 
highest water scarcity 
compared to winter crops (like 
wheat) that substantially 
reduced crop yields. 

Climate Change
(agricultural productivity)

Irrigation



Climate Change
(agricultural productivity)

Irrigation

• Most of canal commands of Punjab the water balance/budget is negative 
– inflow (rain, canal water, ground water) less then Outflow (through 
actual evapotranspirtation) meaning additional irrigation water is required 
to fulfil crop water requirement (Ahmad et al. 2020; Simons et al. 2020). 

(Ahmad et al. 2020)



Policy challenges

• Threat to water availability due 
to climate change – Supply Side

• Inter-sectoral and inter-
provincial water Competition 

• Ground Water Exploitation and 
regulations

• Water use Efficiency– high 
efficiency irrigation system and 
management Hassan, 2020

Source: www.idrac.org.pk


