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Afghanistan Report  
Zainab al Badri, Atia Curtiss, Zoe Garcia, edited by Lisa Jordan 
 
Background 
 
Afghanistan consistently suffers from natural disasters and detrimental climate-related environmental 
changes because of its location in and at the base of the Himalayan Mountains. Due to its rugged, 
mountainous, craggy terrain, only 12-15% of the land in Afghanistan is suitable for cultivation, and 
approximately 60% of the arable land consists of non-irrigated (rain-fed) land (Figure 2).1 Often, there is 
limited access to water, which prevents irrigation, and crops must rely solely on rainfall. This is seen most 
prevalently in Northern provinces of the country like Takhar and Kunduz, but also less so in more southern 
provinces.  
 

 

Figure 1. Percentage of crops that rely on rainfall and runoff from mountains and rivers by province2 
 
Millions of people in Afghanistan depend either directly or indirectly on the water runoff that originates in the 
Himalayan Mountains, which are currently under threat of climate changes.3 As temperatures increase, so 

                                                        
1 FAO. Country Programming Framework. http://www.fao.org/3/a-bl941e.pdf . 2012-2015. 
2 DeSimone, Lorenzo.  2016.  Afghanistan Rainfed Agriculture by Province. ArcGIS.com.  URL: 
http://services5.arcgis.com/sjP4Ugu5s0dZWLjd/arcgis/rest/services/Afghanistan_rainfed_agr_province_level/FeatureServer  [original data source 
from Lorenzo DeSimone, map produced in ArcGIS desktop.] 
3Molden DJ. et al. Downstream implications of climate change in the Himalayas. Water Security, Climate Change and Sustainable Development. 
2016. 

http://www.fao.org/3/a-bl941e.pdf
http://services5.arcgis.com/sjP4Ugu5s0dZWLjd/arcgis/rest/services/Afghanistan_rainfed_agr_province_level/FeatureServer
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does the average amount of glacial melt, which commonly results in rivers overflowing, devastating floodplain 
areas, due to lack of natural and artificial storage for water. Additionally, these increased temperatures are 
associated with decreased snowfall during winter months, which prevents the maintenance of the current size 
and status of the glaciers. Many of the basins in the western part of these mountains, including those found in 
or near Afghanistan, are considered to be water scarce due to changes in melting and precipitation patterns, 
therefore the present water supplies do not meet the demands for human, animal, and agricultural 
consumption as over 75% of river discharge (5,533 m³/s total discharge for the Indus river) is withdrawn for 
agricultural and industrial use, and approximately 41% of the flow for this river stems from glacial melt.  
 
It has been found that glacial melt is a significant contributor of water discharge in areas of low rainfall, like 
the Indus Basin which lies over the vast majority of Afghanistan. While temperature trends have shown 
statistically significant trends towards warming recently, precipitation does not display any significant trends 
towards decrease in rainfall.4 However, as temperatures and populations increase, the demand for water 
increases as well. And as the glacier masses are declining, it is likely that their contribution to flow will 
decrease. For Afghanistan, where the vast majority of land relies either moderately or heavily on flow from 
glacier melt to feed into the rivers, this implies an important need for a change in agricultural practices to 
better manage and utilize the available supply. 
 
In the seasonal calendar for Afghanistan, reported by USAID FEWS NET, the month of March is associated with 
the onset of spring wheat planting, the spring wet season, poppy harvest, and livestock migration to higher 
elevations.5  March also marks the mid-point of the lean season, and presents a peak risk for spring flooding. 
Figure 2 compares the acute food security classifications for the near term forecasts for January and February 
through April and May, from 2013-2017.  March rainfall for 2013-2016 is compared with the average March 
rainfall from 2000-2010 to identify regions with above the below average rainfall from 2013-2016. 

 
 

Figure 2.  Comparison of Food Security and March Rainfall in Afghanistan 
 

                                                        
4 Molden DJ. et al. Downstream implications of climate change in the Himalayas. Water Security, Climate Change and Sustainable Development. 
2016. 
5 Famine Early Warning Systems Network (FEWS NET), 2013.  “Central Asia: Afghanistan, Seasonal Calendar: Typical Year.” December.  Accessed 4 
May 2017.  URL: http://www.fews.net/central-asia/afghanistan/seasonal-calendar/december-2013  

http://www.fews.net/central-asia/afghanistan/seasonal-calendar/december-2013
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The areas with anomalous rainfall in March 2016 are highlighted in Figure 3, along with corresponding 
estimates of population.  This figure demonstrates the usefulness of including population accounting, 
alongside climatic indicators, since areas on the map that cover more territory may affect a smaller 
population.  The overlapping bar lines in the population pyramid show that populations in areas with lower 
rainfall (in yellow) are more sizable, across all age-groups, than populations in areas with above average 
rainfall (in purple). 

 
 

Figure 3.  Anomalous Rainfall in 2016, above and below One and Two Standard Deviations from the Mean 
(2000-2010), and the Overlapping Population Pyramid for Those Regions (one-standard deviation) 

 
Demography 
 
In interpreting population estimates for public health and food security, it is worthwhile to note that the 
population distribution across Afghanistan, by provinces, can differ considerably depending on the source.  
Table 1 lists the provinces by four different sources for local, demographic data: UN OCHA, LandScan, 
WorldPop, and Gridded Population of the World (version 4).  A comparison across sources reveals that the UN 
OCHA estimates are consistently more conservative than the other sources.  As a result, older WorldPop 
estimates for 2010 tend to be the closest to UN OCHA estimates (in 28 of 34 cases).  In six cases, LandScan 
2015 estimates matched most closely.  It is possible that an even older source, such as WorldPop 2005 would 
better approach province population totals reported by UN OCHA. 
 
Overall UN OCHA estimates for 2016-2017 Afghan provinces total to a population of 27.7 million, 2015 
LandScan totals to 32.6 million and the 2010 WorldPop totals to 31.4 million.  Gridded Population of the World 
estimates are adjusted to total to UN population projection estimates for 2015, which seem to be much higher 
than the values reported by other sources.  The disparities that also appear locally, as in the cases for 
Badakhshan, where WorldPop and GPW estimates are on the order of half million higher for 2015 than UN 
OCHA or LandScan serve as a reminder that the denominators that we frequently use in rates of disease or 
food insecurity are subject to considerable variability by location, thereby challenging the reliability of local 
measurements. 
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Table 1.  Population for Afghan Provinces According to Different Sources and Values Closest to UN OCHA 

Province 
UNOCHA 
2015 

UNOCHA 
2016 

LandScan 
2015 GPW 2010 GPW 2015 GPW 2020 

WorldPop 
2010 

WorldPop 
2015 

WorldPop 
2020 

Closest 
Estimate 

Badakhshan 950,953 966,789 1,139,470 1,455,446 1,832,954 2,211,531 1,305,549 1,503,674 1,504,559 LS2015 

Badghis 495,958 504,185 594,007 721,076 917,367 1,118,021 580,883 669,856 667,181 LS2015 

Baghlan 910,784 926,969 1,092,133 1,378,053 1,550,627 1,671,460 1,069,286 1,232,728 1,223,750 WP2010 

Balkh 1,325,659 1,353,626 1,594,807 2,004,414 2,186,178 2,284,271 1,464,945 1,731,987 1,686,102 WP2010 

Bamyan 447,218 454,633 535,638 663,710 775,051 867,011 525,887 605,693 606,260 WP2010 

Daykundi 424,339 468,178 551,595 644,838 741,960 818,037 513,652 591,602 591,453 WP2010 

Farah 507,405 515,973 608,142 723,099 887,377 1,043,283 597,009 690,134 685,911 LS2015 

Faryab 998,147 1,015,335 1,196,204 1,491,959 1,795,892 2,070,925 1,123,569 1,305,663 1,295,803 WP2010 

Ghazni 1,228,831 1,249,376 1,471,982 1,885,367 1,679,246 1,433,531 1,461,935 1,689,001 1,686,358 WP2010 

Ghor 690,296 701,653 826,672 1,010,042 1,214,521 1,398,985 813,805 937,305 937,667 WP2010 

Hilmand 924,711 940,237 1,087,135 1,331,751 1,520,270 1,662,473 1,083,787 1,251,762 1,247,828 WP2010 

Hirat 1,890,202 1,928,327 2,272,025 2,701,421 3,386,847 4,067,580 2,139,150 2,500,434 2,464,840 WP2010 

Jawzjan 540,255 549,900 647,878 816,383 877,131 902,817 648,614 752,553 750,338 LS2015 

Kabul 4,372,977 4,523,718 5,329,734 6,024,561 7,177,771 8,192,019 4,791,850 5,898,915 5,521,769 WP2010 

Kandahar 1,226,593 1,252,718 1,475,927 1,744,892 2,082,135 2,380,773 1,430,939 1,675,752 1,655,746 WP2010 

Kapisa 441,010 448,245 528,111 645,621 733,550 798,391 473,024 544,809 541,185 WP2010 

Khost 574,582 584,075 688,160 791,223 1,065,826 1,375,626 697,206 804,489 801,149 WP2010 

Kunar 450,652 458,130 539,784 644,831 771,191 883,661 528,921 609,188 625,969 WP2010 

Kunduz 1,010,037 1,029,473 1,212,899 1,556,160 1,602,552 1,581,117 1,165,965 1,349,604 1,345,779 WP2010 

Laghman 445,588 452,922 533,622 642,872 778,394 902,823 513,335 591,237 596,284 WP2010 

Logar 392,045 398,535 469,544 571,692 673,051 759,048 461,722 532,192 529,824 WP2010 

Nangarhar 1,517,388 1,545,448 1,820,850 2,217,287 2,638,683 3,009,752 1,775,021 2,060,761 2,051,561 WP2010 

Nimroz 164,978 167,863 197,768 234,655 256,006 267,574 192,399 221,596 217,641 WP2010 

Nuristan 147,967 150,391 177,178 230,893 270,726 304,084 181,674 209,244 215,628 LS2015 

Paktika 434,742 441,883 520,663 631,813 719,514 785,193 524,993 604,663 606,429 LS2015 

Paktya 551,987 561,200 661,191 796,554 934,754 1,050,933 637,045 734,818 738,637 WP2010 

Panjsher 153,487 156,001 183,796 237,164 261,055 275,274 143,012 164,715 166,436 WP2010 

Parwan 664,502 675,795 796,205 1,001,248 1,103,017 1,164,175 828,617 958,274 969,191 WP2010 

Samangan 387,928 394,487 464,774 585,421 674,954 745,447 458,628 528,981 527,979 WP2010 

Sar-e-Pul 559,577 569,043 670,432 864,244 971,790 1,046,808 663,776 765,001 765,767 WP2010 

Takhar 983,336 1,000,336 1,178,579 1,490,875 1,784,973 2,047,442 1,158,609 1,340,021 1,333,275 WP2010 

Uruzgan 386,818 356,364 419,859 505,364 581,637 641,388 410,928 473,289 473,430 WP2010 

Wardak 596,287 606,077 714,065 879,238 1,062,658 1,230,568 685,541 789,576 794,407 WP2010 

Zabul 304,126 309,192 364,289 440,465 500,316 544,612 359,078 413,571 411,369 WP2010 

Total: 27,101,365 27,657,077 32,565,118 39,564,635 46,009,976 51,536,632 31,410,352 36,733,089 36,237,505  

 
Immediate Public Health Concerns  

Impact of Conflict on Public Health 
 
The continuous conflict between various insurgent groups like the Taliban and the government of the Islamic 
Republic of Afghanistan is a significant contributor to public health concerns that detrimentally affect the 
population.6 The presence of major conflict and uncertainty often forces people to leave their homes and take 
refuge in nearby countries like Pakistan and Iran, or to become displaced internally. Because so many 
individuals are fleeing, there have been new limitations applied on the number of refugees who are being 
accepted into neighboring countries due to lack of resources and places for them to reside. In the latest 
update from UN OCHA, it is estimated that 650,000 people currently remain displaced and more individuals 
are expected to be displaced throughout the upcoming spring and summer as a result of intensified fighting.7   
 

                                                        
6 FEWSNET. “Food Assistance Needs in 2017 are Unprecedented” http://www.fews.net/sites/default/files/Food_assistance_needs_2017.pdf 
Feb.12 
7 UNOCHA 

http://www.fews.net/sites/default/files/Food_assistance_needs_2017.pdf
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Such high rates of displacement cause several problems to arise including impacts on an individual’s ability to 
access food and other necessities and therefore, food insecurity is prevalent. As of right now, all of 
Afghanistan’s provinces are in IPC phase 2 (stressed), which means that there are actions being taken to 
reduce the risk of disaster and to protect livelihoods.8 It is projected that from June to September of 2017 that 
there will be a few areas that will be classified as IPC phase 1 (minimal), which will focus on helping them build 
a better system to reduce the risk of food insecurity (Figure 4).9 Afghanistan previously had 8.4 million people 
who were classified as in immediate or existing danger of acute food insecurity.10 Currently, however, these 
data show a decrease in the amount of people who are suffering from acute food insecurity and it is estimated 
that approximately 2.5 – 5 million11 people are in need of food aid.  
 
The vast majority of the country has been classified as under stressed levels of food insecurity12 and with the 
help of many forms of aid from organizations like UNHCR and UNICEF, it is hoped that Afghanistan will be able 
to be classified as a country with minimal insecurity by June of 2017. Conflict has obstructed the delivery of aid 
to the most vulnerable regions like Hilmand, Farah, Kandahar, and Badghis, among others. In January of 2017, 
there were 71 documented armed conflict events, which resulted in 7 deaths. Most of these incidents have 
and continue to occur in Hilmand.13 However, it is not only the pro-government forces who are preventing the 
aid from reaching its desired destination, but also natural disasters, like flooding and avalanches that 
commonly interfere with the distribution of aid.14 
 

 
Figure 4. Predicted IPC phase classifications for Afghanistan from June-September of 2017 

                                                        
8  FEWSNET. “Food Assistance Needs in 2017 are Unprecedented” http://www.fews.net/sites/default/files/Food_assistance_needs_2017.pdf 
Feb.12 
9 FEWSNET. “Food Assistance Needs in 2017 are Unprecedented” http://www.fews.net/sites/default/files/Food_assistance_needs_2017.pdf 
Feb.12 
10IPC. “IPC Afghanistan- Final Version Acute Food Insecurity Situation Overview” 
http://fscluster.org/sites/default/files/documents/ipc_afghanistan_2016_final.pdf Feb.12 
11FEWSNET. “Food Assistance Needs in 2017 are Unprecedented” http://www.fews.net/sites/default/files/Food_assistance_needs_2017.pdf 
Feb.12 
12FEWSNET. “Afghanistan, Food Security Outlook” http://www.fews.net/central-asia/afghanistan Feb. 12 
13 UNOCHA Humanitarian Bulletin https://drive.google.com/drive/folders/0B6e15SBFY-V6RldEcURyMnBCRUE Feb.12 
14IPC “IPC Afghanistan- Final Version Acute Food Insecurity Situation Overview”. 
http://fscluster.org/sites/default/files/documents/ipc_afghanistan_2016_final.pdf Feb.12 

http://www.fews.net/sites/default/files/Food_assistance_needs_2017.pdf
http://www.fews.net/sites/default/files/Food_assistance_needs_2017.pdf
http://fscluster.org/sites/default/files/documents/ipc_afghanistan_2016_final.pdf
http://www.fews.net/sites/default/files/Food_assistance_needs_2017.pdf
http://www.fews.net/central-asia/afghanistan
https://drive.google.com/drive/folders/0B6e15SBFY-V6RldEcURyMnBCRUE
http://fscluster.org/sites/default/files/documents/ipc_afghanistan_2016_final.pdf
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Environmental Concerns 
 
Afghanistan faces many complex environmental conditions. The availability of water is a serious nationwide 
concern due to Afghanistan’s geographical location. Thus, different parts of Afghanistan suffer from different 
environmental impact. The most recognizable impact is that of droughts and floods on agricultural 
productivity.15  According to the report from the World Food Programme there are two types of droughts: 
localized drought, which is caused by lack of rainfall during the rainy season, and more widespread drought, 
caused by reduced winter snowfall in the mountains which leads to snowmelt in the spring.16 The former has 
large impacts on areas that rely on rainfed agricultural. While the latter leaves even larger portions of 
Afghanistan facing problems of weak irrigation throughout a localized drought period because “spring and 
summer water flows in all three of Afghanistan's main irrigation systems— rivers, karez and springs— depend 
to a large extent on the amount of snow that falls the preceding winter in the Hindu Kush mountains or the 
Central Highlands”. 17  
 
Agriculture is heavily dependent on weather patterns, and both drier warm seasons and winters with less 
snowfall lead to reduced agricultural production. As a result, people who live in more rural areas tend to face 
food shortage. The water that is present is not managed efficiently with modern infrastructure and irrigation 
techniques, and though there are few small dams, they are relatively old and in need of reconstruction.18 This 
lack of irrigation significantly contributes to higher levels of food insecurity, particularly in rainfed land, and 
this is a vital and important area to focus on for improving quality of life in rural areas of the country.  
 
In contrast to areas prone to drought, flooding remains a prevalent issue in Afghanistan, most prominently 
seen in the eastern province of Kabul. There are many factors that contribute to this natural disaster including 
heavy rainfall, rapid snowmelt due to rising temperatures, lack of vegetation, denudation of the mountain 
areas, and inadequate drainage systems19. The average temperatures in Afghanistan “averaged 2-7 degrees 
Celsius above-normal, with high temperature exceeding 20 degrees Celsius”20 as seen in Figure 5. These 
drastic changes affect both plants and animals, driving some towards extinction, and loss of these species can 
threaten human populations that rely on their presence for survival, including small scale farmers, pastoralists, 
and fisherfolk. The contributor to food security that is most sensitive to climate change is agriculture, which 
directly affects food security and livelihoods. Due to insufficient water resources due to drought and lack of 
snowfall decrease agricultural productivity, decreased employment opportunities as a result seasonal 
reductions of agricultural activity also impact food insecurity across Afghanistan. The seasonal factors have 
affected households’ ability to access food due to a rise in food prices, depletion of poor households’ food 
stocks, low wages and low household income, insufficient local production of wheat and cereals, and declining 
livestock production.21    
 
 

                                                        
15 "Disaster Risk Profile: Afghanistan - GFDRR." https://www.gfdrr.org/sites/default/files/publication/afghanistan_low.pdf. Accessed 31 Mar. 2017. 
16 World Food Programme “Afghanistan: Impacts of Climate Change” 
https://www.wfp.org/sites/default/files/WFP_UNEP_NEPA_Afghanistan_Impacts_climate_%20change.pdf. Accessed 26 Mar. 2017. 
17 World Food Programme. “Afghanistan: Impacts of Climate Change” 
https://www.wfp.org/sites/default/files/WFP_UNEP_NEPA_Afghanistan_Impacts_climate_%20change.pdf. Accessed 26 Mar. 2017. 
18 "The Afghanistan National Development Strategy Afghanistan National  Development Strategies” 
http://www.af.undp.org/content/dam/afghanistan/docs/ANDS_Full_Eng.pdf. Accessed 26 Mar. 2017. 
19 "Disaster Risk Profile: Afghanistan - GFDRR." https://www.gfdrr.org/sites/default/files/publication/afghanistan_low.pdf. Accessed 31 Mar. 2017. 
20 "Central Asia - Climate Prediction Center - NOAA." 5 Apr. 2017, http://www.cpc.ncep.noaa.gov/products/fews/AFGHANISTAN/casia_hazard.pdf. 
Accessed 31 Mar. 2017. 
21 "Food security updates - FAO." http://www.fao.org/3/a-c0335e.pdf. Accessed 27 Mar. 2017. 

https://www.gfdrr.org/sites/default/files/publication/afghanistan_low.pdf
https://www.wfp.org/sites/default/files/WFP_UNEP_NEPA_Afghanistan_Impacts_climate_%20change.pdf
https://www.wfp.org/sites/default/files/WFP_UNEP_NEPA_Afghanistan_Impacts_climate_%20change.pdf
http://www.af.undp.org/content/dam/afghanistan/docs/ANDS_Full_Eng.pdf
https://www.gfdrr.org/sites/default/files/publication/afghanistan_low.pdf
http://www.cpc.ncep.noaa.gov/products/fews/AFGHANISTAN/casia_hazard.pdf
http://www.fao.org/3/a-c0335e.pdf
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Figure 5. Average temperature anomalies seen across all regions of Afghanistan, 2007 and 2016 
compared (1) 
“These maps show land surface temperature anomalies for a given day, week, or month compared to 
the average conditions during that period between 2001-2017. Places that are warmer than average 
are red, places that were near-normal are white, and places that are cooler than average are blue. 
Black means there is no data”22 

 
 

 Recommendations: Temporary and Long Term Solutions 
 
Applying programs and/or techniques to manage natural resources will promote the economy and improve 
the quality of life in Afghanistan. Additionally, for both public health and agricultural purposes, managing 
water as a resource by implementing modern irrigation techniques to create and refine the agricultural 
infrastructure is crucial. Such changes in infrastructure could allow for the introduction of sustainable farming 
techniques and water quality management which would lead to increased food production and better control 
of the spread of disease among the population. Decreased conflict events would lead to more reliable and 
safer distribution of foods, and would ensure that individuals have the ability to access the necessary 
resources.  
 
As discussed previously, there are not enough resources or land to sustain the Afghan refugee populations in 
neighboring countries, so they are often sent back home with nowhere to live, as their properties have been 
acquired by other people who expect or rely on compensation for its return. As a result of their transient 

                                                        
22 "Land Surface Temperature Anomaly [Day] (1 month) | NASA." https://neo.sci.gsfc.nasa.gov/view.php?datasetId=MOD_LSTAD_M&year=2013. 
Accessed 17 Apr. 2017. 

https://neo.sci.gsfc.nasa.gov/view.php?datasetId=MOD_LSTAD_M&year=2013
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condition, many people lack official status in either Afghanistan or their country of refuge, which makes 
finding permanent living solutions and work difficult, with unemployment rates averaging around 40%. To 
assist refugees who return home from countries like Pakistan or Iran, temporary food and shelter aid can be 
provided, and unemployment rates can be decreased by the aforementioned implementations of irrigation, 
new farming practices, water resource management, and increased sustainability which will increase 
productivity, thereby increasing the amount of available jobs. 
 

Additional environmental factors can be considered in relation to food security.  Snow cover and albedo are 
also derived from satellite missions, as is vegetation, which can be measured by NDVI and biomass indicators.  
Table 1 below comparison NDVI in areas with minimal and stressed food security phases.  Higher NDVI scores 
indicate greater vegetation coverage. 
 

Table 1.  Near Term Assessments for IPC Phases, Population Totals, and NDVI Averages, with Standard 
Deviation in Parentheses 

Near Term Assessment (Jan - May):  2013 2014 2015 2016 2017 

IPC Phase 1: Minimal 
Population (LandScan, 2015): 

   
32,422,657  

      
31,594,490  

    
28,801,635  

                     
-    

                     
-    

NDVI (February): 0.095 
0.073 

(0.0641) 
0.101 

(0.079)     

IPC Phase 2: Stressed 
Population (LandScan, 2015): 

         
118,447  

            
946,614  

      
3,739,469  

    
32,565,118  

    
32,565,118  

NDVI (February): -0.018 
0.012 

(0.044) 
0.032 

(0.094) 
0.112 

(0.096) 
0.070 

(0.072) 

 

As this report demonstrates, environmental monitoring resources can be incorporated with demographic 
measures, enabling us to convey both landmass characteristics and the numbers of people affected.  
Additional research into the temperature and precipitation anomalies that populations in Central Asia are 
experiencing, may one day assist food security managers in better communicating the immediate food 
security needs influenced not just by extreme natural disasters, but also by weather and climate trends that 
exceed the expectations and coping abilities of rural farmers.  Furthermore, the HDX platform enables 
undergraduate student research with readily available remote sensing data to connect with food security 
workers interested in multiyear, regional assessments of climate and population. 


