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Crop and Rangeland monitoring in Angola
(Huambo, Huila, Benguela, Cuanza Sul, Namibe and Cunene)

Highlights
The worst drought in 30 years affected t8820/2021 agricultural season in the
southwestern part of the country.
Harvest of cereals will be completed in June and production prospects are very |
in the affected provinces.
Low pasture production is expected in Namibe and Cunene, two provinesslglr
stricken by drought also in the 2018/2019 agricultural season.
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The rainfall graph with data from the meteorologici zScore o
station in Huambo (note: missing data in Marct
clearly highlights the good initial rainfall condition:

and the long dry spell that followed.

The map of the -8core of cumulative NDVI, an
indicator of vegetation biomass level, indicates in rt
areas with very poor vegetation conditions at th
end of April 2021 Harvest of cereal crops will be
completed in June in the country and weathe
conditions during the season as Weas satellite
images of vegetation status suggest poor cereal ¢
pasture production prospects in the affecte
provincesdue to one of the worst droughts of the
last 30 years.
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National overview of agricultural conditions

The agricultural season started with average rainfall conditions across the northern and central parts of
the country in October and November. Particularly, Huambo, Benguela, and Cuanza Sul received close to
average cumulative rainfall for this period. @@ contrary, Huila, Cunene, and Namibe received ca.60%,
40% and 70% of the average rainfall, respectively, for the Octdb@mrember period.

Significant rainfall deficits started in December over the main cqremlucing regions of Huambo, Huila,
and Bemguela (received ca. 25%% of average rainfall in December) and persisted also in the months of
FebruaryApril (Figure 1). Similarly affected by poor rainfall conditions were the southern provinces of
Cunene and Namibe. Actualtiie 20202021 season fanost southern parts of the country was the driest

in the last 30 years for all indicators (NDVI:BRlonths, WSI) for January/February (cf. Ann&aqinfall
came back in March in moptovinceshowever, this was too late for crops to recover from thewht
conditions.

Vegetation conditions, at the end of the main agricultural season in April, are poor for most of Huambo,
Huila, Benguela, eastern Namibe, and western Cunene. Cuanza Sul is less impacted compared to the other
provinces, while in the nohiern and eastern provinces vegetation conditions are favourable. The poor
biomass conditions point to poor cereal output in the affected provinces.

Additionally, the impact of drought on pastures and water availability for livestock is worrying for Namibe
and Cunene, two provinces stricken by drought for the second time (after2018) in the last 3 seasons.



Figure 1. Cumulative rainfall anomaly for February/March/April in %, showing significant seasonal rainfall deficits
for most of thecountry. (sourceEGJRC ASAP Warning Explorer
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Figure 2. Standardized anomalies in cumulative NDVI from the start of the growing season until the end of April
2021 (sourceEGJRC ASAP Warning Explprer
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Characterization of provinces

The six provinces are locatedtire southwestern part of the country as shown in Figure 3.
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Figure 3. Map of Angola with the six provinces highlighted in yellow

Namibe and Cunene are dominated by rangelands, with marginal cropping areas in the northeastern and
southern parts of the tw provinces respectively (Figure 4). In terms of extent, the rangeland area in
Namibe is estimated at 27,000 Krfta. 45% of the total area of the province) and in Cunene at 32,000
km? (ca. 40% of the total area of the province). Similarly, in Benguetgelands are also covering a large

part of the province (ca. 20% of the total area of the province).

Huila and Huambo have a significantly larger cropping area compared to the other provinces (Figure 4),
estimated at ca. 14,000 khand at ca. 5,700 kinrespectively, covering almost 20% of the total area of
each province. The provinces of Benguela and Cuanza Sul are following in terms of extent of cropland
area, with ca. 2,100 kfand 3,400 krhof croplands.
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Figure 4. Crop (top) and rangeland (bottongpa for Angola (sourcEGIJRC ASAP Warning Explprer
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Angola has a main cereal cropping season, spanning from October/November to April/May which applies
also to the southwesterprovinces. The planting, growing, and harvesting dates can be seen in Figure 5.
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Figure 5. Crop calendar presenting the starting dates for sowing, growing, and harvest for major crops in Angola

(source FAO/GIEWS

According to information from the Ministry of Agriculture, Huila, Huambo, Benguela, and Cuanza Sul are
important provinces in terms of cereal production (FigureAhong the six provinces, Huambo has the

largest contibution to national maize production with nearly 30% (Figure 7). Huila and Cuanza Sul follow
with close to 15% contribution, each.

As shown in Figure 7, Cunene provides a significant contribution to the national sorghum and millet
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production is limited (maximum 5% for sorghum), howeteese marginal cropping areas are important
for food security at the provincial level. Moreover, both Namibe and Cunene are important provinces in
terms of rangeland and livestock production.


http://www.fao.org/giews/countrybrief/country.jsp?code=AGO

Average production of cereals (2001-2014)
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Figure 6. Average production for cereals for all provincésgola (source of data: GEPE/MINAGRI accessed
through CountryStakt

maize millet  sorghum  rice cassava potato sweet dry bean peanut
potato

35
30
25
20
1
1

% of national production
g o o

o

® Huila © Huambo mBenguela © Cuanza Sulm Cunene = Namibe

Figure 7. Contribution to the national production for various crops for the six provinces. (Average data-for 2001
2014, source fodata: GEPE/MINAGRI accessed throoghntryStax
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Analysis of ASAP Warnings

Figures 8a to 8flepict the ASAP warning®r crops inHuila, Huambo, Benguela, and Cuanza Sul and for
rangelands in Cunene and Namili&e matrices show the warning history for the years 20021 (up to
mid-May 2021).

INFO BOX 1ASAP WARNINGS

The ASAP warnings for a given province and production type (crop or rangeland) are automati
assigned by the system for each dekad of the season. A warning of level 1 (in yellow) refers to
deficit that may evolve into poor vegetation growthaming of level 2 (orange) points to poor

vegetation growth (i.e. biomass deficit), whereas warning of level 3 (red) indicates a combinatid
rainfall and biomass deficits. Finally, warning of level 4 i.e. biomass deficit at the end of the sed
(dark ed) suggests a failed season.

Huambo, Cuanza Sul, and Benguela started experiencing a rainfall deficit in December 2020 (dekads 34
36 - see Figures 8Bd). This deficit translated into biomass deficit in January and beginning of February
(dekak 2 for Beguela and Huambo, dekad 5 for Cuanza-Sée Figures 8Bc) and these adverse
conditions persisted in the provinces until the end of the agricultural season, resulting in a failed crop
season in Huambo and Benguela. In Huila province, the rainfalltdgéidied even earlier in November
(dekads 31see Figure 8a) and quickly translated into biomass deficit at the end of November 2020. The
poor rainfall and biomass conditions persisted until the end of the agricultural season and resulted in a
failed croping season.

Rangelands in Cunene and Namibe experienced a rainfall deficit early in the season (in November 2021)
that persisted throughout the agricultural season and resulted in a failed pastoral season. This situation
is of particular concern for thevo provinces, where rangelands experience thgi@portant drought in

the last3 years.
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Figure 8a. Time series of ASAP warnings for croplands in Huila (£GIRC ASAP Warning Explore
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Figure 8b. Time series of ASAP warnings for croplands in Huambo (E€IRE ASAP Warning Explprer
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Figure 8c. Time series of ASAP warnings for croplands in Benguela EQIRE: ASAP Warning Explprer
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Figure 8d. Time series of ASAP warnings for croplands in Cuanza Sul E@IR€&ASAP Warning Explprer
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Figure 8f. Time series of ASAP warnings for rangelands in Namibe (&EIRE ASAP Warning Explprer

Rainfall Data and MetedBased Indicators

Rainfall is a key indicator to monitaainfed agriculture as it is one of the main limiting factors for plant
growth in these provinces. In this section, we present maps and graphs of a set of -denfzd
indicators (based on rainfall estimates derived from a combination of satellitetatidredata) to assess

the potential effects of rainfall on agriculture in the region during the last agricultural season (October
2020- April 2021).

Figures 9a to 9f depict the rainfall received per dekadda period) on the cropland area of each
province, the corresponding historical average rainfall, as well as the cumulative rainfall for 2020/2021,
and the cumulative historical average rainfall.

For Huila, Cunene, and Namibe the rainy season started in October Ra@mber 2020, with below
average rainfall amounts (received 60%, 40%, and 70% of the average cumulative rainfall respectively).
For Huambo, Benguela, and Cuanza Sul, rainfall in October R@R@mber 2020, was close to average.
However, all provinces experienced a serious dry $mWeen December 2020 to February 2021, with

the cumulative amounts for this period being-58% of the average. This prolonged dry spell had a
negative impact on crop growth as this is a critical period for crop development.

The cumulative rainfall fro the start of the rainy season until the beginning of May is ca-60% of the
average for Huila, Huambo, Benguela, and Namibe. By contrast, conditions at the end of the season are


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

closer to the average for Cuanza Sul, with cumulative rainfall ca. 18%-aeerage in early May thanks

to good rainfall amounts in the beginning (October/November) and at the end of the season
(March/April).
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Figure 9a. Teday and cumulative rainfall amounts for Huila based on CHIRPS rainfall estimate extracted for
croplard areas (sourcdEGJRC ASAP Warning Explprer

Namibe
100 700
_. 80 I 600 E
E 500 £
£ o0 400 g
= =z
£ 0 300 g
o 3
g I 200 g
= o 100 3
ek degET 70 T 1400 . n L,
Oct Nov Dec Jan Feb Mar Apr May
2020 2020 2020 2021 2021 2021 2021 2021
B Rainfall 2020-2021 Average rainfall (1989-2021)
—Cumulative rainfall 2020-2021 Average cummulative rainfall

Figure 9b. Teday and cumulative rainfall amounts for Namibased on CHIRPS rainfall estimate extracted for
cropland areas (sourcEGJRC ASAP Warning Explprer
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Figure 9c. Teday and cumulative rainfall amounts for Cunene based on CHIRPS estifahte extracted for
cropland areas (sourcEGIJRC ASAP Warning Explprer
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Figure 9d. Teday and cumulative rainfall amounts for Huambo based on CHIRPS rainfall estimate extracted for
cropland areas (sourcEGJRC ASAP Warning Explorer
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Figure 9e. Teday and cumulative rainfall amounts for Benguela based on CHIRPS rainfall estimate extracted for
cropland areas (sourcEGIJRC ASAP Warning Explprer
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Figure 9f. Temay andcumulative rainfall amounts for Cuanza Sul based on CHIRPS rainfall estimate extracted for
cropland areas (sourcEGJRC ASAP Warning Explprer

The monthly cumulative rainfall recordedtime weather stations located in the provinces of interest (see
map of Figure 11) is consistent with the rainfall estimates graphs (Figureg0tDp&amibe and Cuanza

Sul stations were removed from the analysis, since the stations are located on the(Emase 11),
outside the cropland area of the province, and in a different environment. In contrast, for Huambo and
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Huila, whose airport stations are located in the cropland areas, the monthly cumulative rainfall recorded
in the weather stations is cons@it with the rainfall estimates graphs. The Benguela station has no data
yet as this is a new meteo station. For the Cunene meteo station, data for comparison is only available for
years 201&0.
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Figure 10a. Monthly cumulative rainfall of the weatheatgin located in Huambo (note: missing data in March,
source: INAMET).
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Figure 10b. Monthly cumulative rainfall of the weather station located in Huila (note: missing data in February,
March, April, source: INAMET).



Cunene Weather Station

oy
&
F=y
S

160 400 £
E 140 350 E
E 120 300 £
§ 100 250 @
8 80 ~ 200 &
§ 60 150 §
£ a0 ’i/ I 100 2

20 - 50 3

0 -—-""""r L 0
ocT NOV DEC JAN FEB MAR APR
. 2020-21 Average provisional 2018-20
e CUmUlative 2020-21 Cumulative average 2018-20

Figure 10c. Monthlgumulative rainfall of the weather station located in Cunene (source: INAMET).
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Figure 11. Locations of the weather stations in the six provinces, indicated by red circles (source of ci6@ areas:
JRC ASAP Downlgad

The Standardized Precipitation Index (SPI) (Figure 12), here derived from CHIRPS rainfall data, shows
persisting drought conditions for Huambo, Benguela, Huila, Namibe, and Cunene fomit&!3 period

of February 2021 April 2021.Actually, SPI3 reaches the value -@f (or lower), which corresponds to the

2.5% driest yearsand in fact 20221 is the worst season die 30 years record for Huila, Namibe and
Benguela; in Cunene 2048 and 201213 were similar to 202@1 in erms of SPI3 value and in Cuanza

Sul and Huambo 20167 and 201415 were equivalent to 202Q1 in intensity but at slightly different

periods in the season (see Annex). Only in Cuanza Sul conditions are close to average at the end of May
for the 3month peiod thanks to the good rainfall in March and April in the province. In Huambo, Huila,

and Cunene the rainfall deficit (with respect to average rainfall) in the current agricultural season

O2y UGN} ada ¢A0K (KS al OSNI IS icligral JeasdrRé O2yRAUA2Yya 2


https://mars.jrc.ec.europa.eu/asap/download.php
https://mars.jrc.ec.europa.eu/asap/download.php

INFO BOX 3STANDARDIZED PRECIPITATION INDEX

The Standardized Precipitation Index (SPI) is an index widely used to characterize meteorologi
RNRdAAKG d F Nry3aS 2F GAYSaOl f eecipitatich dasadinto@
normal distribution, which allows interpreting a rainfall anomaly over a given timesealemaly
expressed as an SPI vahas the number of standard deviations by which this rainfall anomaly
deviates from the longerm mean. his way, we can derive the probability of occurrence of this
anomaly and know if a given rainfall, deficit, or excess is rare or exceptional for a given locatior
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Figure 12. Spatial distribution of the Standardized Precipitation Ig8axonths (SPI3dr the current agricultural
season (FebruaryApril 2021 on the top) and for the previous one (Februayyril 2020 on the bottom) (source:
EGIRC ASAP Warning Explprer
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Figure 13 illusates the spatial distribution of the water available to plants during the growing season
based onthe ASAP Water Satisfaction Indé&/'Sl) at the end of ApriRed areas represent negative
anomalies, whereas blue areas represent positive anomalieth@ elifference between the current year

and the average of the last 30 years, expressed as a number of standard deviations of WSI for the current
dekad).

INFO BOX 2WATER SATISFACTION INDEX

The Water Satisfaction Index (WSI) is an indicator of @opangeland) performances based on thg
availability of water to the crop during the growing season. It is based on a water balance to co
the actual evapotranspiration of the crop (i.e. the water available to the plant) and compare it tg
potential evapotranspiration of the crop (i.e. the crop water requirement). WSI varies from 0 (ng
water for the plant) to 100 (full satisfaction of the water requirement).
See more in ASAP WiSlcumentation

At the end of Aprilthe dominant red pattern in Huambo, Huila, Cunene, Namibe, and the eastern part of
Benguela, indicates that crops and rangelands have not received sufficient rainfall to fulfill their water
requirements, in contrast with the previous season (2019/2020), where positive anomalies or normal
conditions (white color) indicatedboveaverage or average water availability, respectively. Only in
western parts of Cuanza Sul, crops received adequaterwate

ThezWSI values are below.5 indicating that the 202@1 season is among the 7% poorest years in terms
of WSL.In fact,the WSI graphs in Annex confirm that this season is by far the driest of the last 20 years
(actually 30 years), except in Cunenel&uanza Sul where 2018 and 201617 were worse than the
current season as from March.


https://mars.jrc.ec.europa.eu/asap/files/asap_wsi_technical_report_v_2_0.pdf
https://mars.jrc.ec.europa.eu/asap/files/asap_wsi_technical_report_v_2_0.pdf
https://mars.jrc.ec.europa.eu/asap/files/asap_wsi_technical_report_v_2_0.pdf
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Figure 13. Spatial distribution of anomalies in the Water Satisfaction Index forfcopthe start of the growing
season until the end of April 2021 (top) and for the same period in 2019/20 (bottom) (d6GJRC ASAP Warning
Explorey. The value represented on the map is the number of standard deviations by which the WSI is above or
below its mean value. For example, a scoreld&f means that the current WSI minus the mean WSI (fodeked
considered, here end of April) is equatld times the standard deviation of WSI, and this score lpaslzability

of 6.7% to occur (i.e. it normally occurs once every 15 years).

Vegetation conditions since the start of the agricultural season

Figure 14 shows the spatial distribution of standardized anomalies in cumulative NDVI (Normalized
Difference Vegetation Index) from the start of the growing season until the end of April. These anomalies
indicate how many standard deviations the cumulativeBeparts from its mean value calculated over

the same period (start of the season till the end of April) using all available yedased pattern indicates

poor vegetation conditions in all five provinces except for Cuanza Sul.


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

INFO BOX 4NORMALISED DIFFERENCE VEGETATION INDEX

The NDVI (Normalised Difference Vegetation Index) is largely used as a green biomass indicatd
combination of the red and neanfrared bands registered by satellites and is used either at a spe
date orcumulated over the whole season.
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Figure 14. Standardized anomalies in cumulative NDVI at the end of April 2021 (E&IRE. ASAP Warning

Explorey.

Figures 15d.5f show thetemporal evolution of cropland NDVI for the provinces of inter@sie charts

show how cropland NDVI has evolved from the start of the season in October 2020 (dekad 28) until mid
May (dekad 14) as compared to the historical average and the past season.

InHuila, Benguela, Huambo, Cunene, and Namibe, biomass at the start of the season was close to average,
however poor rains since November (since December in Huambo) affected crop growth, resulting in well
below-average crop biomass as from Decembarly anuary (Figures 1585d). In all provinces, there

was a recovery in biomass levels after the heavy rainfall of the last two dekads of March (dé€Rads 8
however, this rainfall came too late for crop recovery. As a result, crop failure and reduced rahgelan
productionare expected in the affected provinces.

In Cuanza Sul, biomass conditions were average for the first part of the agricultural season (October
December 2020), however, a significant dry spell between January and the first dekad of February (ca.
85% belowaverage cumulative rainfall for this period), had a negative impact on biomass level, evident
in January and February (Figure 18f)th the improvement of rainfall since the beginning of March, there
was a greerup and vegetation conditions aserage at mieMay.


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

NDVI-Rainfall, all Crop, Angola-Huila, 2021-05-11
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Figure 15a. NDVI time series profile for crops in Huila (sde@XRC ASAP Warning Explprer

NDVI-Rainfall, all Crop, Angola-Namibe, 2021-05-11
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Figure 15b. NDVI time series profile for crops in Namibe (s@&@IRC ASAP Warning Explprer

NDVI-Rainfall, all Crop, Angola-Benguela, 2021-05-11
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Figure 15c. NDVI time series profile for crops in Benguela (s&@3RC ASAP Warning Explprer

250

200

150

100

0

125

100

]

150

125

]

(wuw) [[ejurey

(i) jjejurey

(i) jjejurey


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

0.9 125
5 100
06 g b SEL L
,,,,,,,, FE
: [ £
2 S e 5
______________________ 50 3
25
Al I“I”... | ‘ D
hl v el L ] © L) Ped g \:'-: x” \‘-1 o N N Nl ,L'o e A'>
Dekad
— 2021 NDVI 2020 NDVI -~ His. avg. NDVI @ 2021 Rain 2020 Rain @ His. avg. Rain
Figure 15d. NDVI time series profile for crops in Huambo (s@&@IRC ASAP Warning Explprer
NDVI-Rainfall, all Crop, Angola-Cunene, 2021-05-11
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Figure 15e. NDVI time series profile for crops in Cunene (sE@3RC ASAP Warning Explprer
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Figure 15f. NDVI time series profile for crops in Cuanza Sul (d8G3dRC ASAP Warning Explorer

High-Resolution satellite imagery

Sentinel 2 falseolor composites in Figures 16,,58hd 18 show crop and rangeland areas, in Benguela,
Cunene, and Huila provinces, for the period311March 2021, for the same period in 2020 and their NDVI
differences. It is clear from the satellite images that in 2021 there is more bare soil or ditatiey
(greenish color) prevailing due to the drought affecting the three provinces, in contrast with healthy
vegetation (red color) in the same period last year. Red fields in the NDVI difference image indicate crop


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

fields that have lower NDVI value2®21 compared to 2020. In general, in all the NDVI difference images,
red color prevails, meaning that in the 2021 season, most fields are in worse conditions than in 2020. In
Figures 16 and 17, it is also evident that water bodies have decreased iomigared to last year (an
exceptionally wet year in Huila, a good year in Bengueld an average year in Cunene).

INFO BOX 5SENTINEL

{SYyGAySt Aa Fy 9FNIK 20aSNBI A2y YAaaizy ¥
provides accurate, timely, and easily accessible information to improve the management of the
environment, understand and mitigate the effects of climatera@and ensure civil securitig $A.

Sentinel 2 acquires optical imagery at high spatial resolution (10 m to 60 m) over land and coast
g GSNER ® { S availettone puRlic &t ho cbst.

Figure 16. Sentinel 2 faleelor composite images for the period-81 March for Benguela province (area

northwest of Chiqueque) in 2021 (top left) as compared to 2020 (top right). The NDVI difference between 2021 and
2020 (bottom) clearly shows poorergegation conditions in 2021. Note also that the Cubal Da Hanha stream (dark
blue color on the bottom right image) has decreased significantly in size between March 2020 and March 2021
(greenish color on the bottom right image). (soute€EJRC ASAP Hiffesolution View@rSince the water surface

extent has strongly decreased in 2021 with respect to 2020 (which was a wet year), the NDVI difference map shows
higher NDVI values in 20Plue color) due to the higher NDVI of bare soil or dry vegetation compared to water.


https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Overview3
https://mars.jrc.ec.europa.eu/asap/s/6a20f6a8

Figure 17. Sentinel 2 falselor composite images for the period-81 March for Cunene province (area northeast

of Calueque) in 2021 (left) as compared to 2020 (re)ddNote that the 2020 image has green vegetation (red

color) while in the 2021 image there is only bare soil or dry vegetation (greenish color). The NDVI difference

between 2021 and 2020 (right) shows poorer vegetation conditions in 2021 with resge@Qevith higher
RAFFSNBYOSa Ay NBR® {AyOS /dzySyS NAGSNIDa ¢l G§SNI adaNFI OS
(which was an average year), the NDVI difference map shows higher NDVI values in 2021 (blue color) due to the

higher NDVI dbare soil or dry vegetation compared to water (SOUEEJRC ASAP Higesolution Viewer

Figure 18. Sentinel 2 fals®lor composite images for the period-81 March for Huila provinc@rea eastern of
Lubango) in 2021 (top left) as compared to 2020 (top right). Note that the 2020 image has green vegetation (red
color) while in the 2021 image all fields appear as bare soil or dry vegetation (greenish color). The NDVI difference


https://mars.jrc.ec.europa.eu/asap/s/bde18447

between2021 and 2020 (bottom) shows poorer vegetation conditions in 2021 with respect to 2020 with higher
differences in red (sourcEGJRC ASAP Higesolution Viewer

Technical and organizatiodotes

The objective of this bulletin is to provide an overview of the agricultural season for the six provinces of
Huila, Huambo, Benguela, Cuanza Sul, Cunene, and Namibe from the start of the season in October 2020
until the end of the season in May 2DZThese provinces are either important cereal producers (Huambo,
Huila, Benguela, Cuanza Sul) or highly vulnerable to drought (Cunene, Namibe), making agricultural
monitoring based on agrometeorological and Earth Observation data a relevant contribatifmod

security early warning.

The bulletin includes a detailed analysis of the rainfall estimates (CHIRPS) patterns in connection with
available weather station data and the development of cropland and rangelands. We suggest combining
this kind of analysi with information available from other sources, in particular local information
feedback.

This fourth INAMET bulletin is part of the ongoing Collaborative Research Agreement between INAMET
and the Joint Research Centre of the European Commission in lsya

For comments and questions please contact INAMIEERascy@yahoo.com.lar the ASAP team of the
Joint Research Centre of the European Commisgimasap@ec.europa.eu

ANNEX

In this annex, the graphs for cumulative CHIRPS rainfai8, $iftd Waer Satisfaction Index (WSI), and
NDVI for cropland are presented for the six provinces (graphs are similar for rangelands). The values of
the indicators have been plotted for the years 198 to 202021 for the cumulative rainfall and the years
2001-2002to 20202021 for SR8, WSland NDVI. The shoeterm average (STA) and letegym average

(LTA) are computed over 202020,and 19912020 respectively, except for NDVI LTA which is based on
years 2002020. STA and LTA are both important to help evalifiatenditions are going towards more
frequent dry (or wet) years.

Cumulative rainfall for all cropland for the years 192D21

At the end of the agricultural season in May 2021, the cumulative rainfall for Huila and Namibe is at a
record low level, whereas last season was at a record high level. For Cuanza SulMatyrmignulative
rainfall is close to the shoterm average (STAwhereas, for Huambo, Cunene, and Benguela, cumulative
rainfall is well below the lonterm average (LTA) and the STA.


https://mars.jrc.ec.europa.eu/asap/s/6436212c
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SPi3 months for all cropland for the years 20e2021

Compared to all years since 2001, rainfall was akmwerage in Benguela and Cuanza Sul at the start of
the season in 2020 (close to 1, or even higher for Cuanza Sul), however after the end of October in
Benguela and after December for Cuanza Sul, SPIGhedaminimum values-Z or below) in
January/February 2021.

For the other four provinces, from October/November 2020, SPI3 values were below zero, reaching
quickly minimum in December, with values bele®v characterizing an exceptional drought (drought
conditions occurring with a frequency below 2.5% i.e. less than once in 40 years).
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