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Abstract 

The relationship between climate change and locust outbreak is not well-established. However, 

a recent increase in frequency and intensity of locust outbreak highlights some associations 

with increasing (sea and surface) temperatures, rainfall patterns, and humidity. The association 

of climate parameters is also linked to locust mobility, morbidity, and survival. These linkages 

have serious implications on the propagation of locust breeding and spread that occur within 

and outside Pakistani borders.  It has put national food security and rural economy at risk. In 

this regard, active surveillance is the key to prevention and effective management of locust 

control, which is limited in Pakistan, particularly in the wake of climate change. Some policy 

options include formation of a team of professionals for understanding climate changes causal 

linkages, domestic, eco-friendly, green and sustainable solutions with regard to desert locust 

control and use of GIS and remote sensing techniques for effective monitoring of locust 

mobility patterns. Moreover, developing a ‘Locust manual’ describing role and responsibilities 

of key stakeholders as well as for the active involvement and training of locals and allocation 

of essential financial and human resources for timely field surveillance and control. There is a 

need to focus on remote locust breeding grounds such as deserts where surveillance is either 

negligible or non-existent due to access or security issues. 
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Figure: Spring and summer breeding and spread of locusts  across different            6      

countries. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1. Introduction 

During COVID-19 pandemic, when major urban centres in Pakistan were undergoing 

lockdown causing a grim economic outlook, the rural economy was in jeopardy due to 

enormous locust attack mainly in Sindh and the Punjab. Although, official estimates of losses 

to agriculture and rural livelihoods due to locust outbreak are not available, damage to crops is 

projected to be about PKR 353 billion to PKP 464 billion (Food and Agriculture Organisation 

[FAO] 2020).  The geographical spread of the locust was about 38 per cent, which can 

potentially swarm the whole country (Food and Agriculture Organization [FAO] 2020). Such 

estimates are alarming and can adversely impact the national food security and livelihoods of 

the already poverty-ridden rural population. 

Globally, the locust outbreak is a common phenomenon that used to occur even during the pre-

historic period. Scientific evidences from fossil records suggests that locust outbreaks were 

widespread and were also linked to climate forcing since Holocene (Labandeira and Barbosa 

2012; Stige et al. 2007). The climate factors such as temperature, wind speed and direction, 

humidity and rainfall are critical for the locust breeding and spread along with the socio-

political and economic stimulates (Salih et al. 2020). In recent times, climate change may 

elucidate how locust breeding and outbreak in terms of time, space and enormity are 

exacerbating (Salih et al. 2020).  

The objective of this policy review is to generate discussion on mounting locust outbreaks that 

are breeding and spreading within and outside Pakistan. The study also aims to explore 

potential links to climate change besides highlighting different issues and policy actions 

required for locust prevention, vigilance, and control. 

 

2. Discussion and Analysis 

2.1 Desert locust breeding trends in Pakistan – a potential link to climate change 

Pakistan has internal breeding grounds for desert locust, which is a major challenge in terms 

of its vigilance, prevention, and control measures. During the winter, breeding traditionally 

takes place in the deserts of Balochistan.  In summer, these locust swarms migrate to desert 

areas of Sindh and the Punjab (mainly near Pakistan-India border) and carry out their second 

breeding. The magnitude of the locust is highly dynamic and unpredictable depending on many 

climatic and environmental factors such as wind speed and direction, presence of vegetation, 

humidity, and sandy soils for its mobility, mortality and survival.  

The favourable climate (i.e. high temperatures and heavy rainfall) is crucial for migrationand 

spread of desert locust. Temperature mainly associated with locust mobility and speed as well 

as the impact on locust lifecycle. For instance, increasing average temperature may shorten the 

incubation and breeding period that resulting in extra generation in a year (Food and 

Agriculture Organization [FAO] 2016).  In Pakistan, the desert locust from Sindh and the 

Punjab (also from border areas of India) travelled back to Balochistan and Iran in late October 

and November for breeding. It is almost the start of winter and weather conditions are normal.  



In 2019, unfavourable climate and stressful weather conditions compel locusts to stay in the 

desert areas of Sindh and the Punjab where they underwent two breeding.  The stress is due to 

low temperature and weak winds and prolonged monsoon season during this period. This 

‘stressed breeding’ causes desert locust to move towards cultivated areas of Sindh and the 

Punjab in search of vegetation. 

It seems that climate change may disrupt traditional migratory routes and push locust bands to 

explore new areas of breeding and propagation (Salih et al. 2020). The climate projections for 

the year 2020 also shows an increase in rainfall and moisture;  for instance, the monsoon system 

in Pakistan is projected to catch 20 per cent more rainfall compared to the last year (Pakistan 

Meteorological Department [PMD] 2020). Climate change projections over Pakistan also show 

an increase in spatial and temporal variability in monsoon rainfall, increased frequency of 

floods, extreme temperatures, wind patterns and increased cyclones due to a rapid increase in 

Indian Ocean  surface temperatures (Almazroui et al. 2020; Salih et al. 2020). This means 

wetter conditions in future are expected, which might enormously propagate the locust in 

Pakistan and neighbouring countries. 

2.2 Desert locust migratory/spread patterns and trends 

 This year, the spread of locust swarms follows atypical pattern, i.e. spread through internal 

breeding as well as entry of swarms from the Horn of Africa and the Middle East. The figure 

below shows the spread and entry points of locust bands/swarms in Pakistan. 

The desert areas of Balochistan (where 60 per cent of locust breeding occurs) mainly receive 

locust swarms during the winter from Iran and Iraq. These areas with similar climate and 

geography provide an ideal breeding grounds for locust propagation.  

Another important migration of locust to Pakistan (and India) may be through the Horn of 

Africa (Ethiopia, Kenya, Sudan, Somalia, etc.). In these countries, during 2018 and 2019, heavy 

rainfall created favourable conditions due to consecutive cyclones that helped locusts breed 

and propagate (Salih et al. 2020). These swarms are now gathering in Somalia and its 

neighbouring countries and may initiate migration anytime (through Yemen) toward South 

Asia (Food and Agriculture Organisation [FAO] 2020). Later, they can migrate to Badin, 

Tharparkar and other desert areas of Pakistan within a week. Currently, mild temperatures and 

slow local winds in Africa are disrupting the locust swarms to travel over the Indian Ocean. 

However, due to rainfall in October, the locust may migrate to Pakistan and India (Food and 

Agriculture Organisation [FAO] 2020b).  

In India, due to early onset of the monsoon season, the breeding of locust has already started 

in Gujarat, and Rajasthan, the bordering area of Pakistan. There are possibilities that locust 

bands may attack some areas of Pakistan. Meanwhile, Oman has effectively controlled their 

local locust breeding and spread, therefore, there is no immediate threat to Pakistan from that 

side. 



Figure: The map shows spring and summer breeding and spread of locusts across different 

countries. 

 

Source: Food and Agriculture Organization 
(http://www.fao.org/ag/locusts/common/ecg/75/en/200814DLupdate.jpg) 
 

2.3 Regional and local locust prevention and management practices and issues 

The locust swarms are mainly propagated in the least developed countries (as mentioned above) 

because of less effective vigilance or surveillance.  This has intensified threats for Pakistan. 

In these circumstances, collective efforts are crucial for pest control. Different stakeholders, 

including federal and provincial governments, agriculture and revenue departments, farmers 

and armed forces are working collectively under National Locust Control Centre (NLCC). 

However, better performance of NLCC is mainly limited due to lack of resources like effective 

and modern spray machines, aircraft, and drones. Spray on locust bands/swarms through drones 

is still limited due to comparably high cost and lack of technical capacities.  However, it is 

applicable at a small-scale. Meanwhile, the use of drones is still in experimental phase.  

Active surveillance is the key to prevention and effective management of locust control. 

Presently, the areas, which require active surveillance include Tharparkar, Rahimyar Khan, 

Bahawalpur, Khairpur as well as Cholistan. Currently, the situation of locust control is quite 

encouraging compared to a few months ago. If locust prevails at moderate level, then the 

current preparedness and (technical) resources may be sufficient to prevent its spread. 

http://www.fao.org/ag/locusts/common/ecg/75/en/200814DLupdate.jpg


Regionally, FAO is in liaison with Pakistan, Afghanistan, India, and Iran by involving their 

government representatives and experts through online regular meetings to share information 

and data related to meteorology, vegetation, and forecasts. Furthermore, meetings provide 

participants get the opportunity to learn about best practices taken up by different countries 

regarding locust surveillance and control system. For instance, India's surveillance and control 

mechanism are very effective because they have proper vehicles, sprayers, aircraft, locally 

prepared pesticides, data management and record and better stakeholder coordination. 

 

3.  Conclusion  

Climate change may be potentially linked to locust breeding and its spread that is a crisis 

looming large and can badly hit Pakistan’s rural economy. Climate change projections for 

different ecological zones of the country show patterns of change in temperature and rainfall 

favouring enormous breeding and spread of locust within Pakistan. In the same manner, climate 

change may also trigger locust propagation countries elsewhere that may pose additional risks 

of locust swarms by migrating to Pakistan.  

 

4. Policy Recommendations 

Pakistan's preparedness to prevent, vigil and control locust breeding and spread are limited, 

which needs to be strengthened. Following are some key policy recommendations to better 

respond to the locust threat in Pakistan: 

 

• Multi-disciplinary research: An in-depth and causal link between climate change and 

locust propagation is yet to be explored, particularly in case of Pakistan. Locust is here 

to stay, therefore, developing a knowledge base and research on desert locust control is 

essential to understand changing patterns in its breeding and spread. For this purpose, 

a multi-disciplinary research team can be constituted, which must include climatologist, 

agronomists, entomologists, ecologists, and other professionals from the related 

sciences for devising effective, domestic, eco-friendly, green and sustainable integrated 

best management techniques for locust control. This group of researchers can work in 

close collaboration with NLCC for its timely and effective take-up of research findings 

and outcome. 

 

• Digital Monitoring and early warning systems: Vigilance and forecasting are crucial 

to prevent and control locust spread. For this purpose, an effective use of GIS and 

remote sensing should be used by building interactive maps to disseminate information 

about locust breeding sites, their population dynamics and migration patterns.  These 

maps can be an effective tool for early warning system and can be used by the 

stakeholders for planning and response, allocation of resources, spraying by the field 

staff, monitoring and ground-truthing. Such maps may also integrate weather, 



vegetation, and soil information. In this regard, soil survey and meteorological 

departments can provide initial database and inventory for preparing such interactive 

maps at national to regional or district levels.  

 

•  ‘Locust Manual’ for active participation of stakeholders and improving capacities 

of locals: Participatory approaches to combat locust attack should be adopted in 

vulnerable areas by engaging local population, particularly farmers. Among other 

stakeholders, farmers are the first who are directly impacted by the locust outbreak and 

thus are more willing to participate in prevention and control efforts. In this regard, 

there is a need to carry out the training and capacity building of farmers and local 

population. Farmers should be educated as what to do during the locust attack, where 

to get it report for help, and how to secure crop and farm outputs. For this, a locust 

manual should be prepared assigning the role and responsibilities of the stakeholders, 

including farmers and local population. 

 

• Allocation of essential financial and human resources: Federal and provincial 

governments should allocate and provide essential financial and human resources to 

monitor and control the locust breeding.  For this purpose, provision of pesticides and 

aircraft is the prime responsibility for a large-scale spray. Currently, rented vehicles are 

mostly used to carry spray machines, pesticides as well as staff, which are costly and 

can hardly move to difficult terrains. Therefore, suitable (surveillance and control) 

vehicles need to be provided to NLCC. 

 

• Focus on far-flung areas: In order to protect cultivated areas from the locust attack (to 

ensure national food security), there is a need to concentrate on desert areas of the 

country. These areas are the immediate breeding grounds for the desert locust. Deserts 

in Pakistan have large geographical extent, therefore, there are still many blind areas 

where surveillance is either negligible or non-existent. In Balochistan, the areas where 

locust breeding is high are faced with security and mobility issues, which need an 

immediate attention of the authorities concerned.  
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