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Key Messages & Recommendations
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Response to La Niña conditions: Given the anticipated rainfalls from October to December 2020, paddy cultivation conditions are expected to be 
optimal. In line with typical La Niña patterns, an increase of 40% above average rainfall is predicted across several parts of Indonesia. 
In July, the International Research Institute for Climate and Society and the Climate Prediction Centre predicted a 50-55% chance of La Niña to 
develop during September to November and last until December 2020 to February 2021. 
However to mitigate any anticipated adversary La Niña effects to maintain production potential the following is recommended: a) improved 
irrigation and drainage system for better management of excess water, and b) provision of timely early warning information and services at 
community level on unusual flooding and landslides. 
In addition, the provision of flood- and/or pest-resistant paddy seedling varieties and promotion of paddy crop insurance to safeguard against crop 
failure has potential to function as an anticipatory action allowing farmers respond to climatic anomalies and ensure crop productivity. 

Geographic variation in precipitation from normal, to droughts to areas of flooding: From July to September 2020, although there was some 
geographic variation, precipitation was classified as normal in most provinces. Whilst, the northern provinces received sufficient precipitation, the 
southern provinces including Jawa, Bali, Nusa Tenggara Timur experienced meteorological drought. In the southern provinces of Sulawesi Tenggara, 
southern Maluku, southern parts of Papua localized extreme days (> 60 days) without rain were observed. Although July to September is the peak of 
the dry season, extreme rain events occurred in several provinces, including Jawa Barat, Sulawesi Selatan, Sulawesi Tenggara, Sulawesi Tengah and 
Maluku, causing floods and damaging crops.

Reservoir levels low yet increasing: Water levels in many reservoirs across Indonesia decreased during the peak of the 2020 dry season; yet 
remained above 2019 dry season levels. In the beginning of September, the reservoir height remained below the baseline. Levels are anticipated to 
rise with an increased September rainfall.  

Shocks impacting production: According to Ministry of Agriculture reports (July to September) on hydrometeorological disasters and pests, crop 
failure occurred in 21,000 ha of 159,000 ha of paddy fields. This was due to dual shocks. First, extreme rain resulted in floods in the northern 
regions. Flooding during the dry season resulting in crop disturbances is not typical in Indonesia. In July the incidence of flooding in paddy fields in 
selected areas increased drastically. Second, long no-rain-periods resulted in droughts in the southern regions. 

From July to September 2020, the areas affected by natural disasters and pest attacks included the primary rice-production provinces of Sulawesi 
Selatan, Sulawesi Tenggara, Jawa Tengah, Jawa Timur. Rice production in Sulawesi Selatan decreased by 7%, or 214,500 tons, compared to 2019 due 
to heavy rainfall and floods. Nonetheless, the paddy field areas affected by the climatic disasters and pests this year as well as crop failure remain 
lower compared to the long-term average.

BMKG predicted that October-November precipitation throughout Indonesia would remain at moderate to high levels with some geographic 
variation in the south-east, such as southern Sulawesi, Nusa Tenggara Barat, Nusa Tenggara Timur and Merauke in Papua. With the decline of water 
reservoir levels and with the predicted minimal rainfall, careful water management is recommended in these areas to minimize the effects of 
drought.



SuaraJakarta.id - Flash floods occurred in 
Muara Village, Cibunian Village, Pamijahan District, 
Bogor, West Java, ruined thousands of hectares of 
rice and vegetable crops, and destroyed local 
farmers' fish ponds in the Cisaketi and Cianten 
Pamijahan rivers, Bogor.

Media Brief

Fajar.co.id, Maros - Prolonged dry weather in Maros 
Region, South Sulawesi, caused severe crop damages. 
Weather anomaly also misled the farmers’ local 
knowledge in predicting the rainy season that usually 
starts in September. 

KabarMakassar.com – Heavy rainfalls and floods 
in some districts of Luwu Regency, South Sulawesi, 
ruined 250 hectares of early-planted rice fields, 
100 hectares of cocoa plantations, and 50 hectares 
of cornfields. Also, a devastating flood caused 
difficulty to safe water access.

Serambinews.com, Meulaboh - Massive floods 
in Meulaboh, Aceh, have severely damaged 
15-hectares of paddy fields and ruined local 
fish farming.
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Terancam Gagal Panen, Petani di 
Kabupaten Bekasi diminta 
Mentan Ikut Asuransi Pertanian

In Bekasi District, the dry season could only 
produce paddy on 800 hectares of the total 
targeted 5,000 hectares. The Minister of 
Agriculture, Syahrul Yasin Limpo, stated that 
Rice Farm Insurance (AUTP) could provide 
solutions to farmers in Bekasi Regency to avoid 
losses.

President Joko Widodo (Jokowi) ordered his ministers 
to anticipate the impact of the La Niña weather 
phenomenon on domestic agricultural production. 
Other sectors that are asked to be alert are fisheries 
and transportation.



Situation Report July - Sept 2020

Peak of 2020 Dry Season in Indonesia



Rainfall Performance: Rainfall Anomaly Q3 2020

During the dry season (July to September 2020), rainfall anomaly conditions varied across Indonesia. 

Dry condition anomalies occurred in Sumatera Utara, Kalimantan Utara, southern Jawa Barat, parts of Jawa 
TImur, NTB, NTT, and parts of Papua. The opposite, much higher than normal rainfall,  occurred in specific areas 
of Kalimantan and Sulawesi. 

A number of rice-producing areas experienced ‘normal to slightly above normal’ rainfall; these are in Sumatera 
Selatan, Lampung, Banten, Kalimantan Barat, Kalimantan Tengah, Sulawesi Selatan, and Sulawesi Tengah.

Some rice-producing areas of Jawa Barat, Jawa Tengah, Jawa Timur and Papua experienced below average 
rainfall anomaly conditions. 

Rainfall Anomaly: July - September 2020
Comparison of Rainfall Accumulation with Long-Term Average
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Changes in Rainfall Anomalies 
per 10 Days (percent)

- Dark blue: 1-month rainfall anomaly
- Purple: 3 months rainfall anomaly
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Rainfall Accumulation
per 10 Days (mm)

Rainfall Performance: Rainfall Accumulation Sept 2020

The above rainfall accumulation map illustrates whether an area received a favourable amount of rainfall to 
support the crop growth. Paddy fields crops, requiring 150 - 200 mm of precipitation per month (in light blue - 
dark blue) did receive sufficient rainfall in Sept 2020.

Northern Indonesian provinces  including Sumatera Selatan, Lampung and Banten received a sufficient 
amount of rainfall in Sept 2020. A very high accumulation of rainfall was observed in Kalimantan, Sulawesi, 
Maluku and parts of Papua (purple - light purple).

Several of Indonesia’s primary paddy production areas, specifically  those in Jawa Barat, Jawa Tengah, Jawa 
Timur, Bali and NTB received relatively low rainfall. The amount of rain in September was very low (0 - 20 mm) 
in NTT, indicating a prolonged dryness in parts of the province.

Rainfall Accumulation: Sept 2020
Mapping Areas Receiving Rainfall Ideal for Crop Growth

- Dark blue: current rainfall season
- Light blue: long term average (LTA) rainfall
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Maximum Consecutive Dry Days: Mapping Potential Drought Impact

Maximum Consecutive Dry Days January 2020 - September 2020
Number of Maximum Consecutive Days Without Rain (Rain Days is Precipitation >= 5 mm) from the Beginning of The Year

The long-term observations throughout 2020 indicate several districts 
experienced meteorological droughts categorized as very-long and 
extreme. According to the rainfall performance in July - September 2020, 
the peak of dry season, the meteorological drought occured in the southern 
parts, in Jawa, parts of Sulawesi Selatan, parts of Sulawesi Tenggara, Bali, 
NTB, NTT, southern Maluku and in Merauke district.

Localised prolonged “no rain days” were reported to have caused crop 
failure  in  areas of Subang (1) [link], Indramayu (2) [link], Klungkung (3) 
[link], and Sikka (4) [link]. Harvest failures in these areas also resulted from 
damaged irrigation channels and/or insufficient water supply to irrigate all 
paddy fields.

Drought conditions also created water shortages in Jawa Tengah, Jawa 
Timur, NTB and NTT [link, link].
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https://news.detik.com/berita-jawa-barat/d-5126809/musim-kemarau-sawah-di-subang-terancam-gagal-tanam
https://www.merdeka.com/jabar/tak-ada-pasokan-air-1300-hektare-sawah-di-indramayu-terancam-gagal-panen.html
https://www.kompas.tv/article/110488/puluhan-hektar-padi-kekeringan-petani-gagal-panen
https://www.kompas.tv/article/110488/puluhan-hektar-padi-kekeringan-petani-gagal-panen
https://www.kompas.tv/article/119085/ratusan-desa-di-grobogan-kekeringan-bantuan-air-terus-disalurkan?utm_source=dlvr.it&utm_medium=twitter
https://www.kompas.tv/article/119085/ratusan-desa-di-grobogan-kekeringan-bantuan-air-terus-disalurkan?utm_source=dlvr.it&utm_medium=twitter


Consecutive Dry Days: Mapping Recent Potential Drought Impact

Number of Consecutive Dry Days as of 20 October 2020
Number of Consecutive Days Without Rain (Rain Days is Precipitation >= 5 mm) from the Date of Observation

In October 2020, around 34% of Indonesia began entering the rainy 
season [link]. This can be seen from the “number of consecutive dry 
days” map, which indicates that the majority of provinces observed 
“short-very short” categories in the number of dry days.

The consecutive dry days conditions on 20 October 2020, mostly 
categorized as short-very short, indicated that the dry season this year 
tends not to be as prolonged as in 2019.

Rainy days even occurred in some south-eastern regions of Indonesia, 
normally having a dry climate.

Nonetheless, localized extreme days without  rain (> 60 days without rain) 
have still been observed in small parts of south-east Indonesia (Sulawesi 
Tenggara, NTB, NTT, southern Maluku) and southern parts of Papua.

9

https://www.kompas.com/tren/read/2020/09/09/180300965/kapan-indonesia-memasuki-musim-hujan-?page=all


Extreme Rainfall: Mapping Potential Flood Events

Extreme Rainfall Events July - September 2020
Mapping the Highest Daily Rainfall During the Observation Period
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Heavy rainfall in a short period may result in floods, flash floods, and 
landslides. As shown in the map above, although July to September is the 
peak of the dry season, heavy one-day rainfalls or extreme rains were 
experienced in several regions including, Jawa Barat, Sulawesi Selatan, 
Sulawesi Tenggara, Sulawesi Tengah,  and  Maluku. 

Localised extreme  rains  were reported in several locations, including in  
Sukabumi District, causing flash flood and landslide (1) [link], triggering 
massive flood and crop failure in Luwu Utara (2) [link], resulting in floods 
in Soppeng (3) [link] , Konawe (4) [link], and Maluku (5) [link].
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https://regional.kompas.com/read/2020/09/23/21405181/bnpb-ungkap-penyebab-banjir-bandang-sukabumi-akibat-sedimentasi-sungai-dan?page=all
https://www.kompas.tv/article/99245/6-ribu-hektar-lahan-pertanian-dan-perkebunan-terdampak-banjir-luwu-utara
https://makassar.sindonews.com/read/105456/713/bupati-soppeng-bantu-warga-terdampak-banjir-bandang-di-lutra-1595066858
https://www.cnnindonesia.com/nasional/20200719001709-20-526282/banjir-konawe-49-desa-terendam-dan-8314-jiwa-terdampak
https://www.cnnindonesia.com/nasional/20200826080257-20-539329/ratusan-rumah-terendam-banjir-di-maluku-689-warga-mengungsi


Water Reservoir Monitoring: Overall Conditions 

Water Reservoir Status as of 
30 Sep 2020
Monitoring Water Supply Readiness
for 2020/2021 planting season

The state of the reservoirs (as of 30 Sept 2020)

Although at the peak of the 2020 dry season, the reservoir height remained below the 
baseline, it was above the 2019 end of dry season level.   

According to Ministry of Agriculture monitoring, as of end September 2020, 34 reservoirs 
were classified as normal status (24 reservoirs in June 2020), 47 reservoirs as below-planned 
status (60 reservoirs in June 2020), and 10 reservoirs as in dry conditions (7 reservoirs in June 
2020).

Although the majority of big volume reservoirs are observed to be in good conditions, most 
of the smaller reservoirs are at below-normal levels, some even in dry conditions. Local 
farmers rely on these smaller reservoirs for irrigation purposes during the November to 
December growing season.
Source: (http://sipetani.pertanian.go.id/), Ministry of Agriculture

Note: The graph only indicates the reservoir with water volume > 20 million m3 
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http://sipetani.pertanian.go.id/


Water Reservoirs Monitoring: Java Island

As expected during the dry season, the volume of reservoir 
water decreased with increased water needs.  This is illustrated 
in the April to September 2020 reservoir water level graph.

As of September 30, 2020 data from the 14 main reservoirs of  
Java island showed six reservoirs with water levels above, and 
eight reservoirs with below the planned capacity (baseline).  

In comparison to 2019 levels during this same time period, 
September  2020 conditions are better. As shown in the graph 
here, in 2019 all observed reservoirs in Java have a water level 
below the baseline. 

Water Level Deviation, Reservoirs in Java Island 
Showing Reservoirs with Volume >20 million m3

Source: (http://sipetani.pertanian.go.id/) , Ministry of Agriculture
Note: *The graph only show reservoir with volume > 20 million m3

While last year the prolonged dry season caused the reservoir 
water supply to decline until mid-December 2019, predicted 
rainfall conditions will be improving in the period October - 
December 2020; this is expected to restore the reservoir 
water supply to prepare for the 2020/2021 planting season.
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http://sipetani.pertanian.go.id/


Water Reservoir Monitoring: Outside of Java Island

In September the water levels in most of the reservoirs outside 
of Java island remained below the planned levels. The Bili-bili 
and Kalola reservoirs in Sulawesi Selatan were above the 
planned water level (baseline) as a result of the high 
precipitations in northern parts of Indonesia [page 6 & 7 ].

Mamak, Sumi and Pandaduri, the three reservoir with the 
lowest levels are located in NTB province. The water level in 
these reservoirs continually declined since May as the area 
entered the dry season.

Rainfall conditions in NTB are expected to improve in 
November and December,  hopefully improving water reserve 
conditions in preparation for the 2020/2021 planting season 
[page 22 & 23].

Water Level Deviation, Reservoirs in Jawa Island 
Showing Reservoir with Volume >20 million m3

Irrigated paddy fields in Nusa Tenggara Barat (NTB) cover 14,450 
ha of land. With the decline of water reservoir levels and with the 
predicted insufficient rainfall in the next 3 months (October to 
December), careful water management is recommended to 
minimize the effects of drought.
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Source: (http://sipetani.pertanian.go.id/) , Ministry of Agriculture
Note: *The graph only show reservoir with volume > 20 million m3

13

http://sipetani.pertanian.go.id/


Crop Monitoring: Overall Vegetation Situation

Vegetation Indices as of 13 Sep - 29 Sep 2020
Overall Crop Condition Compared to the Long Term Average in the Same Period

Vegetation conditions from mid to late September were mostly 
favourable throughout Indonesia with some geographic variations. 
With above average dry season rainfall conditions in some provinces 
[page 6],  vegetation conditions generally improved in comparison with 
June 2020 [link]. 

However, due to lower rainfall in Sumatera Utara and some parts of 
Aceh provinces, vegetarian conditions were unfavourable.

 

Vegetation conditions in eastern parts of Indonesia, such as northern 
Sulawesi, Maluku Utara, Maluku, Papua Barat and Papua were worse 
than average. 

The central rice production areas in the eastern part Indonesia such as 
Sulawesi Selatan, Sulawesi Tenggara, and Merauke experienced 
improved  vegetation condition in this period.
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https://docs.google.com/presentation/d/1VwAIbw779gFc4wHeE6oqSDMeljL2IO2Z2YKVbrCeQFo/edit#slide=id.g9fe8ee9cd0_0_177


Crop Monitoring: Vegetation Health Index

Vegetation health index (VHI) analysis using satellite data to depict stress 
on vegetation can be used to assess potential crop losses compared to the 
maximum potential.

During the previous observation period, from 9 June to 25 June, in 
Java the croplands were in good conditions. Although, the map above 
indicates an extreme drought condition in Karawang district, it could be 
because of a delay in the cultivation and planting schedule rather than an 
actual drought [link].

The favourable vegetation conditions were likely maintained by normal 
rainfalls, even slightly above normal precipitations, in most parts of  
Indonesia.

Nonetheless, it should be highlighted that, in October, localised 
unfavourable vegetation health conditions were still observed in some 
areas, such as in Bekasi, Cilacap, Brebes and Mojokerto districts.
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Vegetation Health Index as of 9 October 2020
Vegetation Condition Index Compared to Maximum Potential Condition

https://ayobandung.com/read/2019/11/26/71228/ini-alasan-karawang-tunda-musim-tanam-padi


Crop Monitoring: Climate Impacts on Crop Disruption

According to the Ministry of Agriculture, a total of 159,000 ha of paddy 
fields were affected by floods, drought and pests from July to  
September 2020 across the country. This is higher than during the April to 
June 2020 observations, according to which the climatic hazards damaged 
around 118,600 ha of paddy fields.

From July to September 2020, pest attacks affected 98,800 ha paddy fields 
(April to June 83,000 ha). Other causes for crop damage include floods- 
36,300 ha (April-June 33,100 ha) and drought-24,000 ha (April-June 2,500 ha).

Flooding during the dry season resulting in crop disturbances is not typical 

in Indonesia. In July the incidence of flooding in paddy fields in selected 
areas  increased drastically.

In August 2020, the peak of the dry season, whilst flood incidents 
declined, drought conditions began to impact on crops resulting in the 
localised failure of harvests.

The paddy areas affected by climatic disasters, pests and paddy crop 
failure in July to September this year reportedly remained lower than the 
long-term average. The damage to paddy fields considerably decreased 
in August and September.
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Source: (http://prasarana.pertanian.go.id/iklimoptdpimy/home), Ministry of Agriculture  

http://prasarana.pertanian.go.id/iklimoptdpimy/home


Crop Monitoring: Potential Climate Impact on Rice Production

Rice production in Indonesia was disturbed by two types of climatic hazards 
during July to September: a drought in the southern regions, with low rainfall, 
and floods in the northern provinces, which normally have a high level of 
precipitation [page 13 & 14].

The impact of hydrometeorological disasters rice production can be seen from 
the data of rice production released by Statistics Indonesia for 2020. As 
illustrated in the below graph: among the five largest rice producing regions in 
Indonesia, Sulawesi Selatan has so far experienced a decline in production of 
up to 7%.

2010
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2015
(El Nino)

2018
(Neutral)

2020
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a 
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Source: (http://prasarana.pertanian.go.id/iklimoptdpimy/home), 
Ministry of Agriculture  

Comparison Paddy Fields impacted in July - 
September with Different Climate Situation Scenario 

Rice production by province (2020*)
in million tons
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http://prasarana.pertanian.go.id/iklimoptdpimy/home


Crop Monitoring: Paddy Cultivation Affected by Disasters and Pests

Paddy Cultivation Area Affected by Floods, Droughts, and Pests July - Sept 2020
Based on Field Monitoring and Reports by the Ministry of Agriculture

From July to September 2020, the areas most impacted by natural disasters 
and pest attacks included the primary  rice production provinces. The 
majority of paddy crop disturbances were due to pest invasions. In NTT 
farmers were mostly affected by localised droughts.

It is worth to note that data on paddy fields affected by natural events 
and pest outbreaks does not necessarily mean a failure in the harvest. 
Appropriate and timely mitigation measures can significantly reduce 
the production losses.

 

Flood incidents dominated in four provinces: Aceh, Sulawesi Selatan, 
Gorontalo, and Sulawesi Utara. Another five provinces, received 
relatively high rainfall above normal.

The difference between incidents that disturbed paddy fields and 
shocks that actually caused crop failure is highlighted on the next page 
[page 17].
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Crop Monitoring: Paddy Cultivation Failure by Disaster and Pests

Paddy Cultivation Area Failure due to Floods, Droughts, and Pests July - Sept 2020
Based on Field Monitoring and Reports by the Ministry of Agriculture

The agency for agriculture development provided IDR 17.5 billion 
support to farmers whose crops had been affected by the disasters 
in Sulawesi Selatan in order to cope with the situation and recover 
[link].

In addition, to deal with the potential adverse effects of the ongoing 
La Niña on the agriculture sector, the Ministry rolled out its ‘Seven 
Strategies for La Niña Anticipation’ [link].

The primary cause of paddy crop failure was floods in eight provinces 
and droughts in three provinces. In Sulawesi Selatan, floods in July 
caused paddy crop failure in nearly 14,000 ha of plantations, equal to 65% 
of overall reported failed harvests across the country (21,400 ha). 

Production of rice in Sulawesi Selatan decreased by 7% compared to 2019 
due to heavy rainfall and floods. However, according to the Ministry of 
Agriculture the reduction will not have a substantial effect on the rice 
production targets of the Ministry for the country - at around 31.6 million 
tons in 2020, with an expected end-year stock of 7 million tons.
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https://www.pertanian.go.id/home/?show=news&act=view&id=4456
https://en.antaranews.com/news/159845/government-lists-seven-mitigation-strategies-as-la-nina-looms


Forecast Analysis October - December 2020

Moderate La Niña Impact on the 
Transition to Rainy Season 2020/2021



La Niña Impact on Climate: BMKG Analysis Forecast
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According to BMKG, due to La Niña the rainfall will be up to 40% higher than normal in 
most parts of Indonesia.

The impacts of La Niña will change at the peak of the rainy season, from Dec 2020 to Feb 
2021, when rainfalls decrease in the western parts and continued increase will occur in 
the eastern parts of the country. Even though the BMKG analysis indicates that rainfalls 
will reduce over time in accumulation they remain high at the peak of the rainy season. 

La Niña typically increases the chance of above average rainfall and extreme rainfall 
anomalies are very likely to occur as well.

Moderate La Nina

Strong La Nina

Weak La Nina

Moderate El Nino

Weak El Nino

Strong El Nino
Increase in total precipitation Decrease in total precipitation

Monthly Rainfall Anomalies Forecast Oct - Dec 2020
BMKG Analysis of Monthly Rainfall Anomalies

The impacts of La Niña will vary depending on the 
geographic location and time of the La Niña event. 

La Niña is a phenomenon characterized by cooler 
temperatures in the central and eastern Pacific 
Ocean regions, while in the western parts it is 
warmer, which triggers an increase in rainfall in 
Indonesia.

As a result of La Niña there can be an increase in 
rainfall with hydrometeorological disasters such as 
floods, landslides, high waves and strong winds.

La Niña is predicted to last until April 2021 and will 
continue to develop at a moderate to weak intensity.



Climate outlook for Q4 of 2020: Indonesia in Global Forecast

The ongoing moderate La Niña phenomenon between October and 
December 2020 is expected to result in increased precipitation across 
Indonesia, with some geographic variation.

Above average precipitation is expected in southern Indonesia, parts of 
Kalimantan and almost all of Sulawesi and Maluku provinces. The ECMWF 
model also indicates a similar situation: an increase in rainfall (100mm - 
200mm per month) and a forecast of higher precipitations in these areas.

Northern Sumatra is predicted to receive normal to slightly below normal 
rainfall. The majority of rice-producing areas in Sumatra, Java, Sulawesi and 
south Papua are expected to experience higher than usual rainfall. 

IRI Columbia University likelihood seasonal forecast for Oct-Dec 2020 
indicates the likelihood of the total 3-month precipitation to be unusually 
high or low: 
http://iridl.ldeo.columbia.edu/maproom/IFRC/FIC/prcp_fcst.html?b
box=bb%3A94.584%3A-11.255%3A141.811%3A6.308%3Abb 

Right: ECMWF seasonal forecast for Oct- Dec 2020. 
https://climate.copernicus.eu/charts/c3s_seasonal/c3s_seasonal_spati
al_ecmf_rain_3m?facets=Parameters,precipitation&time=2020060100,
720,2020070100&type=ensm&area=area12
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http://iridl.ldeo.columbia.edu/maproom/IFRC/FIC/prcp_fcst.html?bbox=bb%3A94.584%3A-11.255%3A141.811%3A6.308%3Abb
http://iridl.ldeo.columbia.edu/maproom/IFRC/FIC/prcp_fcst.html?bbox=bb%3A94.584%3A-11.255%3A141.811%3A6.308%3Abb
https://climate.copernicus.eu/charts/c3s_seasonal/c3s_seasonal_spatial_ecmf_rain_3m?facets=Parameters,precipitation&time=2020060100,720,2020070100&type=ensm&area=area12
https://climate.copernicus.eu/charts/c3s_seasonal/c3s_seasonal_spatial_ecmf_rain_3m?facets=Parameters,precipitation&time=2020060100,720,2020070100&type=ensm&area=area12
https://climate.copernicus.eu/charts/c3s_seasonal/c3s_seasonal_spatial_ecmf_rain_3m?facets=Parameters,precipitation&time=2020060100,720,2020070100&type=ensm&area=area12


Climate Outlook for Q4 2020: BMKG Analysis Forecast

The Meteorological, Climatological, and Geophysical Agency (BMKG) analysis 
predicts most of Indonesia to receive rainfall in October at sufficient (> 150 mm 
per month) to high (> 500 mm per month) levels with the exception of some 
locations in the south-east, such as southern Sulawesi, Bali, NTB, NTT and 
Merauke in Papua. 
In November and December, rainfall conditions are forecast to remain stable 
with increased precipitation in areas mentioned above and with localised rains 
in areas which had received insufficient precipitation in October.
The potential of high rainfalls and their effects on crops needs to be highlighted 
and closely monitored. Most of the rice-producing areas in Sumatera, Java, and 
Sulawesi are expected to receive high rainfalls. While this allows farmers in 
rainfed and irrigated paddy fields to start planting, it may also have 
unfavourable effects, such as inundating paddy fields.
November and December are the key months for paddy planting in Indonesia, 
normally constituting around one third of the total paddy planted area. 

Monthly Precipitation Accumulation Forecast October - December 2020
BMKG Analysis of Monthly Precipitation Accumulation

Oct Nov

Dec
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Method

The maps in this bulletin are largely based on satellite data which is  
processed and used to create various indicators related to climate and 
vegetation.

Meteorological drought happens when the actual rainfall in an area is 
significantly less than the climatological mean for that area. Meteorological 
drought can be monitored using indicators such as:
● Rainfall anomaly - a measure of lack of rainfall in a period compared to 

the average;
● The number of consecutive dry days is calculated as the count of the 

most recent days since a day had more/less than 1mm of rain. GPM 
IMERG data is then processed to determine the number of days since 
the last rainfall (where a day with rainfall is noted as one where more 
than 1 mm of precipitation is observed). Using a standard classification, 
drought level is then determined.

Agricultural drought is a situation where rainfall and soil moisture are 
inadequate during the crop growing season to support healthy crop growth 
to maturity, causing crop stress and wilting. Agricultural drought can be 
monitored using these indicators:
● Normalized Difference Vegetation Indices (NDVI) and or Enhanced 

Vegetation Index (EVI) anomaly: a measure of lack of greenness 
vegetation in a period compared to the average;

● Vegetation health index (VHI): is based on a combination of Vegetation 
Condition Index (VCI) and Temperature Condition Index (TCI). VCI is 
constructed using the Enhanced Vegetation Index (EVI). The VHI is 
effective enough to be used as proxy data for monitoring vegetation 
health, drought, moisture, thermal condition, etc.

● The Vegetation Health is also based on MODIS vegetation indices 
MOD13Q1 and land surface temperature MOD11A2 using the approach 
from 
https://journals.ametsoc.org/doi/pdf/10.1175/1520-0477%281997%29078%
3C0621%3AGDWFS%3E2.0.CO%3B2 

 

Data

Rainfall
● Daily rainfall from 2000 - now, 0.1deg ~ 10 km spatial resolution. 

Source: NASA GPM IMERG 
https://gpm1.gesdisc.eosdis.nasa.gov/data/GPM_L3/PM_3IMERGDL.06/

● Dekad and monthly rainfall from 1981 - now, 0.05deg ~ 5.6km spatial resolution. 
  Source: CHIRPS CHC UC Santa Barbara - https://www.chc.ucsb.edu/data/chirps 

● Forecast for Daily 5-day, 10-day, 15-day. 0.05deg ~ 5.6km spatial resolution. 
       Source: CHIRPS-GEFS https://www.chc.ucsb.edu/data/chirps-gefs 
● Seasonal (3 month) Forecast. Source: IRI Columbia University

http://iridl.ldeo.columbia.edu/maproom/IFRC/FIC/prcp_fcst.html?bbox=bb%3A97.981%
3A8.247%3A108.366%3A24.680%3Abb 

● Seasonal (3 month) Forecast. Source: Copernicus Climate Change Service
https://climate.copernicus.eu/charts/c3s_seasonal/c3s_seasonal_spatial_ecmf_rain_3m?fac
ets=Parameters,precipitation&time=2019070100,744,2019080100&type=ensm&area=area
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● Rainfall charts for every 10 days. 
       Source: https://dataviz.vam.wfp.org/seasonal_explorer/rainfall_vegetation/visualizations 

Vegetation
● Enhanced Vegetation Index (EVI), MOD13Q1. 16 days temporal resolution, 250m 

spatial resolution. Source: MODIS Terra, USGS 
https://lpdaac.usgs.gov/products/mod13q1v006/ 

Temperature
● Land Surface Temperature, MOD11A2. 8 days temporal resolution from 2000 - now, 

1km spatial resolution. Source: MODIS Terra, USGS 
https://lpdaac.usgs.gov/products/mod11a2v006/ 

Crop monitoring data
● Paddy field affected and failure by climate and pests. Source: Data and information 

center, Ministry of Agriculture. http://prasarana.pertanian.go.id/iklimoptdpimy/ 

Methodology and Data
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https://www.chc.ucsb.edu/data/chirps-gefs
http://iridl.ldeo.columbia.edu/maproom/IFRC/FIC/prcp_fcst.html?bbox=bb%3A97.981%3A8.247%3A108.366%3A24.680%3Abb
http://iridl.ldeo.columbia.edu/maproom/IFRC/FIC/prcp_fcst.html?bbox=bb%3A97.981%3A8.247%3A108.366%3A24.680%3Abb
https://climate.copernicus.eu/charts/c3s_seasonal/c3s_seasonal_spatial_ecmf_rain_3m?facets=Parameters,precipitation&time=2019070100,744,2019080100&type=ensm&area=area12
https://climate.copernicus.eu/charts/c3s_seasonal/c3s_seasonal_spatial_ecmf_rain_3m?facets=Parameters,precipitation&time=2019070100,744,2019080100&type=ensm&area=area12
https://climate.copernicus.eu/charts/c3s_seasonal/c3s_seasonal_spatial_ecmf_rain_3m?facets=Parameters,precipitation&time=2019070100,744,2019080100&type=ensm&area=area12
https://dataviz.vam.wfp.org/seasonal_explorer/rainfall_vegetation/visualizations
https://lpdaac.usgs.gov/products/mod13q1v006/
https://lpdaac.usgs.gov/products/mod11a2v006/
http://prasarana.pertanian.go.id/iklimoptdpimy/
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