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Crop and Rangeland Monitoring in Southern Angola 
(Namibe, Huila and Cunene)

Overall beneficial weather conditions for agriculture so far

Highlights
● Weather conditions for the agricultural season have been generally favourable so far 

in the provinces of Namibe, Huila and Cunene. 
● Intense rainfall in December, January and February restored water reservoirs, but also

resulted in floods in certain areas of the Huila and Cunene provinces.
● Average to above average crop and rangeland production is expected.

Overview
In  the  southern  part  of  the  country,  the  2019-2020
agricultural  season  that  started  in  November  2019  has
had favourable weather conditions due to the abundant
rainfall  in  December,  January and February. The rainfall
totals  are  expected  to  compensate  for  a  dry  spell  in
March, the effects of which are to be fully assessed on the
field.  The  conducive  weather  conditions  supported
planting activities, boosted early crop growth (particularly
maize,  sorghum,  millet  and  potatoes  in  Huila,  and
sorghum  and  millet  in  Cunene)  and  rangeland
regeneration  (particularly  in  Namibe)  and  led  to  the
replenishment  of  water  reservoirs.  The  conditions  are
substantially  better  than  last  year  when  the  southern
provinces  and  especially  Cunene,  were  hit  hardly  by
drought.  Also the beneficial  rains  received in the 2019-
2020  season  helped  alleviating  drought  impact  carried
over  from the previous season  and  improved crop and
rangeland  conditions.  The  monthly  cumulative  rainfall
recorded at  the Huila  Airport  shows the very abundant
rainfall in December, January and February compared to
the historical average and to last year that was especially dry. 

This is confirmed by the map of CHIRPS rainfall cumulative anomaly of the previous 90 days, recorded at
the beginning of March, where blue areas show where rainfall has been more abundant compared to
the average of the last 30 years.  The map indicates that rainfall  was especially strong in Huila.  The
intense rainfall led to flooding in areas of Huila and Cunene provinces.



Characterization of Namibe, Huila and Cunene Provinces

The three provinces are located in the southwestern part of the country as shown in Figure 1. 

Figure 1. Map of Angola with the three provinces highlighted in yellow.

Rangelands are the dominant vegetation type covering Namibe and Cunene, whereas marginal cropping
areas are located in the northeastern and southern part (Figure 2). 

 Figure 2. Crop (left) and rangeland (right) maps for Angola (source: EC-JRC ASAP Country Assessments).

Huila has a significantly larger cropping area compared to the other two provinces.



Angola  has  a  main  cereal  cropping  season,  spanning  from
October/November to April/May that applies also to the other
southern provinces. The planting, growing and harvesting dates
can be seen in Figure 3.

According  to  information  from  the  Ministry  of  Agriculture,
predominant cereal crops in Huila are maize, sorghum, and millet,
as  well  as  potatoes.  In  Cunene,  the  main  cereal  crops  are
sorghum and millet.  As  shown in  Figure  4,  Cunene  provides  a
significant  contribution  to  the  national  sorghum  and  millet
production. 

Huila has the largest contribution to national maize production.
Namibe’s contribution to national production is limited, however
these marginal cropping areas are important for food security at
the provincial level.
 

Figure 4. Contribution to the national production for various crops for Huila, Namibe and Cunene (Average
data for 2012-2016, source: Ministry of Agriculture).

In Figure 5, the ASAP warnings for crops in Cunene and Huila and rangelands in Namibe are depicted.
The warnings indicate the crop areas experiencing adverse conditions that might lead to production
below the average at the end of the cropping season or rangeland areas that might not support usual
grazing regimes. The two matrices show the warning history for all the regions in the country. Warning
of level 1 refers to rainfall deficits that might evolve into poor vegetation growth, warning 2 points to
poor vegetation growth, whereas warning 3 indicates a combination of the two. Finally, level 4 warnings
point to a failed season. From Figure 5, is evident the poor cropping season experienced in Cunene in
the 2018-2019 season, and the late effects of the 2018-2019 drought season are evident in the warnings
for  late  2019  (31-36  dekad,  meaning  November-December  2019).  Namibe  is  a  province  that  faces
consecutive drought agricultural seasons, resulting in failed pastoral performance. On the other hand,
Huila usually experiences average conditions. 

Figure 3. Crop calendar presenting the
starting  dates  for  sowing,  growing
and harvest for major crops in Angola
(source: FAO/GIEWS).

https://mars.jrc.ec.europa.eu/asap/wexplorer/


Figure 5. Historical ASAP warnings for croplands in Cunene, Huila and
for pastures in Namibe (source: EC-JRC ASAP Warning Explorer).



Agrometeorological and Vegetation Conditions Review

Rainfall Data and Meteo-based Indicators

Rainfall is a key indicator to monitor rainfed
agriculture conditions as it is one of the main
limiting factors for plant growth in this area.
In this section we present maps and graphs
of a set of rainfall-derived indicators (based
on  rainfall  estimates  derived  from  a
combination of satellite and station data) to
assess  the  potential  effects  of  rainfall  on
agriculture  in  the  region  during  the  last
agricultural  season (November  2019  -  April
2020).

All  the  rainfall-related  indicators  show
abundant  precipitation  in  the  three
provinces  in  the  period  December  to
February, particularly in Huila province.

Figure 6 illustrates the spatial distribution of
water  availability  to  plant  and  rangeland
during  the  growing  season  based  on  the
ASAP Water Satisfaction Index (WSI)  at  the
first  dekad  of  April.  Blue  areas  represent
positive  anomalies  (i.e.  the  difference
between the current year compared to the
average of the last 30 years).  The blue and
dark  blue pattern covers  large parts of  the
area,  which indicates  that  “wet”  and “very
wet”  conditions  have  been  experienced
mainly  in  Huila,  northeastern  Namibe  and
northern  Cunene  in  this  season.  These
positive anomalies show that crops and rangelands have received good rainfall, possibly even too much
in some areas,  in contrast  with the previous season (2018/2019),  where Cunene and large parts of
Namibe  and  Huila  experienced,  in  the  same  time  period,  “very  dry”  conditions  that  reduced  crop
production and depleted rangelands (Figure 5). In the 2019-2020 season, despite sufficient moisture in
the north-eastern part of Namibe (where marginal croplands are located), a moisture deficit is prevailing
in  the  southern  part,  at  the  border  with  Namibia,  affecting  pasture  conditions  in  this  part  of  the
province.

This analysis is confirmed by the graphs in Figure 7, where dekads are 10-day periods covering the whole
year starting from first dekad (1-10 January). In the graph are depicted dekad 28 (1-10 October 2019),
signaling the start of the rainy season and continuing until dekad 10 (beginning of April 2020). In Figure 7
the  temporal  profile  of  cumulative  rainfall  amounts  derived  from average  rainfall  estimates  at  the
beginning of April 2020 are well-above average for Namibe and Huila, with cumulative rainfall exceeding
the average by 29% and 38% respectively. In Cunene, the cumulative rainfall at the beginning of April is
basically the same of the historical average.

Figure  6.  Spatial  distribution  of  anomalies  in  the  Water
Satisfaction  Index  for  crops  since  the  start  of  the  growing
season until beginning of April  2020 (top) and for the same
period  in  2018/19  (bottom)  (source:  EC-JRC  ASAP  Warning
Explorer).

https://mars.jrc.ec.europa.eu/asap/files/asap_wsi_technical_report_v_2_0.pdf


Figure  7.  Cumulative rainfall  amounts  for Huila (top),  Namibe (middle) and Cunene (bottom) based on CHIRPS
rainfall estimate extracted for cropland areas (source: EC-JRC ASAP Download).



The monthly cumulative rainfall recorded in the weather stations located in the main airports of the
three provinces (Figure 8) are consistent with rainfall estimates graphs. In particular, the heavy rains in
December, January and February are clearly shown in Cunene and Huile, while in Namibe it is shown the
unusual rain in January.

Figure 8. Monthly cumulative rainfall for three weather stations located in the airports of the three provinces. Bars
represent  rainfall  in  the  past  year,  in  the  current  year  and  the  historical  average  (years  1981-2010)  (source:
INAMET).

Huila and Namibe experienced a short dry spell (pequeno cacimbo) from 20 February to 15 March 2020.
This pequeno cacimbo occurred also in the previous season but earlier (from mid to end February).
Cunene did not have any dry spells this year but had a strong one from 10 to end February 2019. These
dry spells could have negative effects on crop growth depending on their intensity and length as well as
the crop phenological stage.

The Standardized Precipitation Index (SPI), an index widely used to characterize meteorological drought
at a  range of  timescales,  here derived from CHIRPS rainfall  data,  also shows “wet” and “very wet”
conditions for most of Huila and eastern Namibe for the 3-month period of October-December 2019 and
persisting  wet  conditions  for  Huila  for  the  3-month  period  of  January-March  2020  (Figure  9).  For
Cunene, conditions are close to average for both 3-month periods. In contrast, in the 2018-2019 season,



SPI3 pointed to the drought conditions that affected the southern provinces of Namibe and Cunene, and
southern parts of Huila.

During the 2019-2020 season, rainfall has been at times very heavy resulting in floods in December in
the south (Cunene) and at the beginning of January in central and western parts of the country ( ECHO
Daily  Flash of  08  January  2020, ECHO Daily  Flash of  06  December  2019).  Moreover,  in  mid-March
flooding  affected  Huila  and  Cunene  (FLOODLIST)  provinces,  resulting  in  fatalities  and  causing  the
destruction of homes, infrastructure and farmlands.

Vegetation Conditions Since the Start of the Season

The NDVI (Normalised Difference Vegetation Index), a combination of the red and near-infrared bands
registered  by  satellites  is  largely  used  as  a  green  biomass  indicator,  either  for  a  specific  date  or
cumulated over the whole season.

Figure 10 shows the absolute anomaly of NDVI compared with the historical average at the beginning of
April (10th dekad). 

Figure 9. Spatial distribution of the Standardized Precipitation Index – 3 months (SPI3) for the current agricultural
season (October-December 2019 on the top left, January-March 2020 on the top right) and for the previous one
(October-December  2018 on  the  bottom  left,  January-March 2019  on the  bottom  right)  (source:  EC-JRC  ASAP
Warning Explorer).

http://floodlist.com/africa/angola-floods-cuanzasul-malanje-lundasul-march-2020
https://reliefweb.int/report/angola/angola-severe-weather-government-angola-floodlist-inamet-noaa-cpc-media-echo-daily
https://reliefweb.int/report/angola/angola-flash-floods-update-civil-protection-angola-noaa-cpc-media-echo-daily-flash-08
https://reliefweb.int/report/angola/angola-flash-floods-update-civil-protection-angola-noaa-cpc-media-echo-daily-flash-08


The dark blue pattern shows exceptionally good vegetation conditions in Namibe, western Huila and
southern Cunene. The red pattern, in north-eastern Huila pointing to “very bad” conditions is mostly
concerning rangeland areas. Poor pastoral conditions are observed also in southern Namibe, where dry
conditions prevailed from mid-February to beginning of March.

Figure 11 shows the temporal evolution of cropland NDVI for the provinces of interest. The charts show
how cropland NDVI is evolving this season as compared to the historical average and the past season.
For Cunene, Huila and Namibe crop biomass at the start of the season (in 2019, right side of the graph)
was close to average or slightly below-average, however good rains in December 2019 boosted crops
growth and since the first dekads of 2020, vegetation conditions have been above-average (for Namibe
crop area is limited to the north-east).

A  similar  situation  is  observed  for  rangelands  for  the  above  mentioned  three  provinces,  with
exceptionally  above-average  pasture  biomass  conditions  for  Namibe at  the  end of  January  to  mid-
February. As a result, average to above-average production output is expected at the end of the season,
except where crop yields are affected by excess rainfall or by localized dry conditions.

Figure 10. Standardized anomalies in cumulative NDVI at the beginning of April 2020 (source: EC-JRC ASAP Warning
Explorer).



Figure  11.  NDVI  time series  profiles  for  crops  in  Cunene  (top),  Huila  (middle)  and  Namibe  (bottom) provinces
showing above- average performance for crops at the first dekad of April  2020 (source: EC-JRC ASAP Warning
Explorer).

High Resolution Satellite Imagery 

Sentinel-2 false color composites in Figure 7 show crop and rangeland areas in the southern part of
Cunene province, for the period 01 – 19 March 2020 (left top and bottom), 2019 (top-right) and 2018
(right-bottom) and their NDVI differences (in the middle) at a spatial resolution of 10m. It is clear from
the satellite images that there is more green vegetation (red color) in March 2020 than in March 2019,
where bare  soil  or  dry  vegetation (greenish color)  prevailed due to drought  in  Cunene.  Vegetation
conditions for  2020 are also better than those of  2018.  Figure  7 also shows that Cunene river and
smaller  water  reservoirs  close  to  the  river  have  been  replenished  by  the  good  rains  received  in
December 2019 and January  2020.  Not  surprisingly,  the NDVI  difference maps (Figure 12 -  middle)
depicting the difference in NDVI values between 2020 and 2019 (Figure 12 - top-middle) and 2020 and



2018  (Figure  12  -  bottom-middle)  indicate  higher  green  biomass  for  crops  and  rangelands  in  2020
compared to 2019 and 2018 (blue shades). Since Cunene river’s water surface extent has increased in
the 2019/20 season, in the difference maps it gets lower NDVI values in 2020 (red shades). 

Figure 12. Sentinel 2 false color composite images for Cunene province in 2020 (left) as compared to 2019 (right-
top) and 2018 (right-bottom) (source: EC-JRC ASAP High-Resolution Viewer).

Figure 13 shows an example of monitoring at field level for Cunene province, where two false color
Sentinel 2 images are shown, as well as the NDVI difference image between March 2020 and March
2019. Blue fields in the NDVI image indicate crop fields that in 2020 have higher green biomass, while
the red fields indicate crop fields that have in 2020 lower NDVI values. In general blue and yellow colors
prevail, meaning that in the 2020 season, most fields are in better conditions than in 2019.

Figure 13. Sentinel 2 false color composite images for Cunene province (area about 30 km NE of Evale) in 2020 (top
left) as compared to 2019 (top right). The NDVI difference between 2020 and 2019 (bottom left) shows the better
vegetation conditions in 2020 and the BING very high resolution imagery (bottom right) shows the land cover types
present in the area (cropland and pastures with trees). Note also the river with water in 2020 and dry in 2019
(source: EC-JRC ASAP High-Resolution Viewer).



Technical and Organizational Notes

The objective of this bulletin is to provide an overview of the progress of the agricultural season for the
three provinces of Huila, Cunene and Namibe from the start of the season in October 2019 until the first
dekad  of  April  2020.  These  provinces  of  the  country  are  highly  vulnerable  to  drought,  making
agricultural monitoring based on agrometeorological and Earth Observation data a relevant contribution
to food security early warning.

The bulletin includes a detailed analysis of the rainfall estimates (CHIRPS) patterns and the development
of cropland and rangelands and serves as a feasibility example of agricultural monitoring bulletin based
on online data sources such as those made available by ASAP (https://mars.jrc.ec.europa.eu/asap/). 

This  first  bulletin was proposed as part  of  the ongoing Collaborative Research Agreement  between
INAMET and the Joint Research Centre of the European Commission in Ispra, Italy. 

For  comments  and  questions  please  contact  the  ASAP  team  of  the  Joint  Research  Centre  of  the
European Commission: jrc-asap@ec.europa.  eu   or INAMET: donascy@yahoo.com.br.

mailto:jrc-asap@ec.europa.eu
mailto:jrc-asap@ec.europa.eu
mailto:donascy@yahoo.com.br
https://mars.jrc.ec.europa.eu/asap/

