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Executive Summary 
 
 A drought is affecting a vast area spanning from the Korean Peninsula to Western Mongolia. 

Significant crop losses have been reported and are expected for North Korea, while 
Mongolia expects significant losses for both crop and fodder production. 

 The drought can be detected from May 2017 onwards, but June in particular had much 
lower precipitation than expected, only partly compensated by normal precipitation in July 
and limited to the Korean Peninsula 

 Historical records show a very high precipitation variability during June-August in the area, 
which nevertheless provide most of annual total rainfall. Therefore, a drought may have 
long lasting effects on both crop production and pasture-lands, at least until the following 
year in absence of proper coping capacity. 

 
Description of Affected Area 
 
During the period of May to July 2017, large parts of East Asia have been severely affected by 
drought. The countries that have been most affected, according to news reports, are Mongolia 
and North Korea, as well as the northern-eastern part of China (see Figure 1). 
 
On 27 July 2017 it was reported that approximately 34 % of Mongolia (officially known as the 
Mongolian People's Republic) had been hit with extreme drought, while 43 % of the country 
was designated as experiencing moderate drought, with only 23 % of land having normal status 
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(no drought)1. According to the report the drought is particularly threatening the production of 
winter feed (fodder and forage) for livestock, and the export of all animal feed has been 
banned. The drought is expected to intensify further, according to Mongolia’s Institute of 
Meteorology, Hydrology and Environment. On 28 July 2017 it was further reported that 
Mongolia had imposed a ban on grain exports, as a result of the severe drought, coupled with 
the hottest temperatures for 56 years for June. Central and eastern Mongolia are most affected 
by the drought, while there has also been a large number of wildfires across the country2. 
 

  

 

Figure 1:  Maps of Mongolia (top-left) and North Korea (top-right), and relative locations of 
both countries (bottom). 

 
  

                                                      

1 http://theubpost.mn/2017/07/27/extreme-drought-hits-third-of-mongolian-territory/  
2 http://www.reuters.com/article/us-mongolia-drought-idUSKBN1AD0XX  
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On 20 July 2017, a report by the United Nation’s Food and Agriculture Organization (FAO) - 
which was prepared in collaboration with the European Commission’s Joint Research Centre 
(JRC) - said that the on-going drought in North Korea, which is the worst to hit the country since 
2001, has severely damaged crop production in the country, and is threatening food security for 
a large part of its population3. Rainfall during April to June in North Korea’s key crop producing 
areas, was well below the long-term average, according to the report. Damage from the 2017 
drought in North Korea is reported to be most severe in South Hwanghae Province (in the 
south-west of the country) and along the farming villages of the Yellow Sea4. According to the 
FAO, the implications of the current drought for North Korea are particularly serious, because 
bilateral food aid to the country has dramatically fallen in recent years, due in part to sanctions 
implemented to punish North Korea over its weapons development programme5. 
 
On 30 May 2017 it was reported that 2.67 million hectares of farmland in north and north-
eastern China were affected by drought6. On 29 June 2017 it was further reported that the 
drought in north China, which is due to a lack of rainfall since mid-April, was the worst on 
record, with the autonomous region of Inner Mongolia being particularly badly hit7. On 13 July 
2017 it was reported China’s central government had allocated 145 million yuan (18.2 million 
Euros) for drought relief in north China, because of the on-going drought and heatwave8. 
 

 
GDO Analysis: Likelihood of Drought Impact (LDI) 
 
The GDO indicator Likelihood of Drought Impact (LDI), which is updated every eight days, 
provides a measure of the current likelihood of negative impacts of drought at each geographic 
location, given the current drought hazard (i.e. rainfall anomalies and satellite-measured 
vegetation condition) at that location, as well as the exposed assets (i.e. population density and 
agricultural land) and societal vulnerability (derived from socio-economic data) at that location. 
 
As can be seen in Figure 2, LDI increased sensibly from May onwards, reaching a peak at the 
beginning of July over a vast area. The situation improved in the Korean Peninsula thanks to the 
normal precipitation amounts that fell during July, while higher LDI levels still extended over 
most of Mongolia. 
 

                                                      

3 http://www.fao.org/news/story/en/item/1025100/icode/  
4 https://www.nknews.org/2017/06/north-koreas-abysmal-drought-seen-from-above/  
5 http://www.bbc.com/news/world-asia-40669026  
6http://news.xinhuanet.com/english/2017-05/30/c_136326281.htm  
7 https://www.nytimes.com/2017/06/29/world/asia/china-drought.html  
8 http://news.xinhuanet.com/english/2017-07/13/c_136441415.htm  

http://edo.jrc.ec.europa.eu/gdo/
http://www.fao.org/news/story/en/item/1025100/icode/
https://www.nknews.org/2017/06/north-koreas-abysmal-drought-seen-from-above/
http://www.bbc.com/news/world-asia-40669026
http://news.xinhuanet.com/english/2017-05/30/c_136326281.htm
https://www.nytimes.com/2017/06/29/world/asia/china-drought.html
http://news.xinhuanet.com/english/2017-07/13/c_136441415.htm
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LDI for 8-day period starting on 17-May-2017: 

 

LDI for 8-day period starting on 10-Jun-2017: 

 

LDI for 8-day period starting on 4-Jul-2017: 

 

LDI for 8-day period starting on 28-Jul-2017: 

 

 
© European Union, 2017. Maps created by EC-JRC. 

Figure 2:  Temporal evolution of the 2017 drought in East Asia, as shown by the indicator 
Likelihood of Drought Impact (LDI), computed from 17 May to 28 July. 

 

 
GDO Analysis: Standardized Precipitation Index (SPI) 
 
The Standardized Precipitation Index (SPI) is a statistical indicator that is used to monitor the 
occurrence of meteorological drought. SPI is computed by comparing the total precipitation 
received at a particular location during a given period (e.g. 3 months), with the long-term 
“normal” rainfall received at that location during the same period of time. The lower the SPI 
value, the more intense is the drought at that location. 
 
As can be seen in Figure 3, SPI-3, representing a 3 months rainfall accumulation period, falls to 
very low levels over the Korean Peninsula and across North-East China for the period April to 
June. The occurrence of such extremely dry conditions (red colour, SPI ≤ -2) has a statistical 
probability of less than 2.5%. In July the situation recovered over North Korea, but remained at 
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a moderately to severely dry situation over North-Eastern China and Eastern Mongolia, while 
extremely dry conditions are still reported for Central and Western Mongolia.  
 

SPI-3 for February-March-April 2017: 

 

SPI-3 for March-April-May 2017: 

 

SPI-3 for April-May-June 2017: 

 

SPI-3 for May-June-July 2017: 

 

 
© European Union, 2017. Maps created by EC-JRC. 

Figure 3: Temporal evolution of the 2017 drought in East Asia, as shown by the Standardized 
Precipitation Index for a cumulative period of 3 months (SPI-3), computed from February to July. 
 
 

GDO Analysis: FAPAR Anomaly 
 
The fraction of Absorbed Photosynthetically Active Radiation (fAPAR) is a satellite-measured 
biophysical variable which represents the fraction of the solar energy that is absorbed by 
leaves. Anomalies of fAPAR, and specifically negative deviations from the long-term mean over 
the corresponding time-period, are a good indicator of the drought impacts on vegetation 
productivity. 
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As can be seen in Figure 4, fAPAR follows broadly the pattern of SPI-3 (Figure 3), highlighting 
the link between meteorological drought and vegetation stress in this area. In North Korea, 
normal precipitation in July does not correspond to an equal recovery in fAPAR, possibly due to 
a delay in vegetation response and other undetected factors (e.g. croplands management). 
 

FAPAR Anomaly for 8-day period starting on 17-May-2017: 

 

FAPAR Anomaly for 8-day period starting on 10-Jun-2017: 

 

FAPAR Anomaly for 8-day period starting on 4-Jul-2017: 

 

FAPAR Anomaly for 8-day period starting on 28-Jul-2017: 

 

 
© European Union, 2017. Maps created by EC-JRC. 

Figure 4: Temporal evolution of the 2017 drought in East Asia, as shown by satellite-measured 
vegetation productivity (FAPAR Anomaly) computed from 17 May to 28 July. 
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GDO Analysis: LDI, SPI and FAPAR Anomaly Results for Mongolia, 
North Korea and China 
 
Some results of the analysis of the 2017 drought in East Asia, based on monthly total 
precipitation, 3-month Standardized Precipitation Index (SPI-3), the Likelihood of Drought 
Impact (LDI), and satellite-measured vegetation productivity (FAPAR Anomaly) are shown in 
Figures 6, 7 and 8 below. For each country, the analysis results are presented for the areas 
which have been most affected by the 2017 drought:  
 
 In Mongolia, the selected geographic location (lat, lon: 46.516, 109.466) is in the province of 

Khentii in the eastern part of the country, 125 km south-west of the city of Chinggis 
(formerly Öndörkhaa), which is the province’s capital - and perhaps best known as the 
birthplace of Genghis Khan (Figure 5).  
 

 In North Korea, the selected geographic location (lat, lon: 38.364, 125.178) is in South 
Hwanghae Province, in the south-western part of North Korea, about 54 km from the city of 
Haeju, which is the administrative centre of the province.  
 

 In China, the selected location (lat, lon: 44.299, 116.431) is in the province of Xilin Gol, in 
the Inner Mongolia Autonomous Region, and is 71 km north-east of Xilinhot, the province’s 
main city (Figure 5). 

 

  

Figure 5: Geographic locations of the “aimag” (province) of Khentii in eastern Mongolia (left), 
and the Inner Mongolian Autonomous Region in northern China (right). 
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Figures 6, 7 and 8 provide further insight in the precipitation pattern and related SPI 
development across those regions. Depending on the location, the expected rainfall in May, 
June, and/or July largely failed, thus explaining the observed severe drought recorded. 
 
Monthly precipitation for selected location in Khentii, Mongolia: 

 

3-month SPI for selected location in Khentii, Mongolia: 

 

LDI for Khentii, Mongolia, for 8-days from 28-Jul-2017: 
 

 

FAPAR Anomaly for Khentii, Mongolia,  
for 8-days from 28-Jul-2017: 

 

Figure 6: Results of 2017 drought analysis for Khentii province, eastern Mongolia. Top: Monthly 
precipitation and 3-month SPI for 15 months up to July 2017, for a selected location (lat, lon: 
46.516, 109.466). Bottom: Likelihood of Drought Impact (LDI) and FAPAR Anomaly for 28 July to 
4 August. (For the colour-legends for LDI and FAPAR Anomaly, see Figures 2 and 4). 
 
  

http://edo.jrc.ec.europa.eu/gdo/


GDO Analytical Report 
 
 

 
 

Global Drought Observatory: http://edo.jrc.ec.europa.eu/gdo/  9 

Drought in Mongolia, North Korea and Northern China – July 2017 
JRC Global Drought Observatory (GDO) and ERCC Analytical Team  
Date of report: 14/08/2017 

 
Monthly precipitation for selected location in  

South Hwanghae Province, North Korea: 

 

3-month SPI for selected location in  
South Hwanghae Province, North Korea: 

 

 

LDI for North Korea, for 8-days from 28-Jul-2017: 

 

FAPAR Anomaly for North Korea,  
for 8-days from 28-Jul-2017: 

 

Figure 7: Results of 2017 drought analysis for South Hwanghae Province, south-western North 
Korea: Top: Monthly precipitation and 3-month SPI for 15 months up to July 2017, for a selected 
location (lat, lon: 38.364, 125.178). Bottom: Likelihood of Drought Impact (LDI) and FAPAR 
Anomaly for 28 July to 4 August. (For the colour-legends for LDI and FAPAR Anomaly, see 
Figures 3 and 4). 
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Monthly precipitation for selected location in the  

Inner Mongolia Autonomous Region: 

 

3-month SPI for selected location in the  
Inner Mongolia Autonomous Region: 

 

LDI for the Inner Mongolia Autonomous Region,  
for 8-days from 28-Jul-2017: 

 

FAPAR Anomaly for the Inner Mongolia Autonomous Region, 
for 8-days from 28-Jul-2017: 

 

Figure 8: Results of 2017 drought analysis for China’s Inner Mongolia Autonomous Region. Top: 
Monthly precipitation and 3-month SPI for 15 months up to July 2017, for a selected location 
(lat, lon: 44.299, 116.431). Bottom: Likelihood of Drought Impact (LDI) and FAPAR Anomaly for 
28 July to 4 August. (For the colour-legends for LDI and FAPAR Anomaly, see Figures 2 and 4). 
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