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The Agricultural Research Council -Institute for Soil, Climate and Water (ARC-ISCW) collected the data, generated the products and compile d the information
contained in this newsletter, as part of the Coarse Resolution Imager y Database (CRID) project that was funded by the Department of Agriculture and Dep artment of
Science and Technology at its i nception and is currently funded by the Department of Agriculture, Forestry and Fisheries (DAFF).




Overview:

Wet conditions that developed
over the central parts of South
Africa and much of Botswana
due to a dominant tropical low

pressure system over central TOtal I‘amfall fOI'

Botswana since late January
continued up to about the 8" of February 2014

February. Most of the rain oc-

curred over North West and Eatmiall
further north into Botswana, in B {mm)
the direct wicinity of the low. 300
Tropical moisture fromthe north- - :[;E ’ igg
east also resulted in widespread I 130 -
i B 100 - 150
rain over the northeastern Es- 75 - 100
carpment during this period, —T
|| i

while showers occurred over [ 25-50 o
almost the entire country due to
large amounts of moisture avail-
able. The tropical low over Bot-
swana then moved further north-
west, with rainfall over South
Africa abating. Another tropical
disturbance resulted in some
thundershowers over the north-
eastern interior around the 13".
Some showers also occurred
during this period towards the
southern parts of the country, as
an easterly flow due to the
strengthening of the Indian
Ocean high pressure system
became more dominant through-
out the month. The easterly flow
further resulted in cloudy condi-
tions during much of the month .
over the northern and eastern Figure 1
parts while high temperatures
occurred in the far western and
southern parts. A tropical storm
moved southwards towards the Rainfall (% of long-term average) for
east of South Africa over the February 2014
Mozambique Channel  while
scattered thunderstorms  oc-
curred over much of the interior 9%
until the 22"9. Thundershowers I - 500
concentrated mostly over the [ 200 - 500
northeastern areas by the 25" [ 125 - 200
while the system over the Indian | L 1100-125
Ocean moved out towards the W 75100
south and an upper air trough - 10

I 25 - 50
moved over the southern parts.
The last few days of the month
were drier over South Africa
while the tropical low that domi-
nated weather patterns during
the earlypart of the month deep-
ened over Namibia where wide-
spread rain occurred. This sys-
tem started moving towards the
east and, together with the high
pressure system to the east of
the country, would play an im- i .:- -
portant role in the widespread . i = e ARC e LNR
rain that followed during early ; : G el Sreie Rookind Byt

March. ; L —— TS
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Total rainfall
(% of long-term mean)
for July 2013 to February 2014
Municipality
Rainfall
% of mean

Figure 1:

Most of the interior received some
rain during February, with much of
the winter rainfall area remaining
dry. Large parts of North West, the

mm >500 Free State, Eastern Cape and the
- northeastern Escarpment received
- 1;;?22 in excess of 100mm of rain. Rainfall

exceeded 200 mm over large parts
of North West and the northeastern
Escarpment.
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N oo Monthly rainfall was above nomal
o Ky ¥ A
N over much of central South Africa

and the extreme northeast. Large
areas received more than 200% of
the long-term average for the month.
Rainfall was below nomal from the
northeastern Eastern Cape, through
KwaZulu-Natal and northwards to-
wards much of Limpopo as well as
ov er the winter rainfall area.
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Normal to above-normal cumulative
_ rainfall occurred over most of South
Figure 3 Africa since July 2013, especially
ov er the southwestern parts.
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While the extreme eastern parts
for 1 December to 28 February receved less rain than a year ago

(2013/14 minus 2012/13) g Viar during the December-to-February 3
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Standardized
Precipitation Index 3-Month SPI category by

(SP l) mm Extremely Wet 2014-02
mm Severely wet

The Standardized Precipi- ModeratelyWet
tation Index (SPI - McKee Mildly Wet

et al, 1993) was devel- Mild Drought
oped to monitor the occur- Moderate Drought|
rence of droughts from mm Severe Drought
rainfall data The index
quantifies precipitation
deficits on different time
scales and therefore also
drought severity. It pro-
vides an indication of rain-
fall conditions per quater-
nary catchment (in this
case) based on the histori-
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6-Month SPI category by

The current SPI maps | [N SSRSSR MR 2014-02
(Figures 5-8) indicate that
drought conditions over m  Severeiywet
the central parts of the ModeratelyWet
country have been re- Mildly Wet

placed by wet condtions 2
at the short time scale (3-6 Mid Deorignt
Moderate Drought

months) due to wide- .
spread rain during Decem- mm Severe Drought
mm Extreme Drought

Polokwane
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ber and late January into &
February. However, at a
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fect of a long dry period o jHingtan o eries
since 2012 is clearly visi- / Bloemfontel
ble with the SPI in some 5
catchments being in the £,
sev ere to extreme drought t}
range, especially towards -

western North West. Due
to two wet winters and
unseasonal rain during
January over the winter
rainfall area, the extremely
wet category dominates

there at all time scales. ; TR L /
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12-Month SPI category by
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3. Rainfall Deciles

PAGE 6

Deciles are used to express the ranking of rainfall for a specific period in termms of the historical time series. In the map, avalue of 5
represents the median v alue for the time series. Avalue of 1 refers tothe rainfall being as low or lower than experienced in the
driest 10% of a particular month historically (even possibly the lowest on record for some areas), while avalue of 10 represents
rainfall as high as the value recorded only in the wettest 10% of the same period in the past (or even the highest on record). It
therefore adds a measure of significance to the rainf all dev iation.

Rainfall Deciles for
February 2014

Decile
B 1
-3
| 14-7
[ 18-9
I 10

ARC ¢ LNR

Kilometers
800

Figure 9

Figure 9:
The decile map indicates that February was exceptionally wet over much of central South Africa but exceptionally dry over much

of KwaZulu-Natal, eastern Mpumalanga and southern Limpopo.

Questions/Comments: Johan@arc.agric.za
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4. Water Balance
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Solar Radiation

Daily solar radiation surfaces
are created for South Africa by
combining in situ measurements
from the ARC-ISCW automatic
weather station network with 15-
minute data from the Meteosat
Second Generation satellite.

Figure 10:

The dominance of cloudy condi-
tions across much of South Afri-
ca during February had a nega-
tve impact on average daily
solar radiation values especially
over the central and northeast-
ern parts.

Potential Evapotranspira-
tion

Potential evapotranspiration
(PET) for a reference crop is
calculated at about 450 auto-
matic weather stations of the
ARC-ISCW  located across
South Africa. At these stations
hourly measured temperature,
humidity, wind and solar radia-
tion values are combined to
estimate the PET.

Figure 11:

As expected with cooler condi-
tions and cloud cover dominat-
ing for most of the month over
the central and eastern parts, as
opposed to hot and dry condi-
tions in the west, low potential
ev apotranspiration values domi-
nated there.

Questions/Comments:
Johan@arc.agric.za




Vegetation Mapping i Vegetation Condition Index (VCI)
for 21 - 28 February 2014 compared
The Normalized Diference | =

Vegetation Index (NDVI) is
computed from the
equation:

NDVI=(R-R)/(R+R)

where:

IR = Infrared reflectance &
R =Red band

NDVI images describe the
Vv egetation activity. A
decadal NDVI image shows
the highest possible
“greenness” values that
i hav e been measured during

areas will
generally yield high values
because of their relatively
high near inf rared
reflectance and low visible
reflectance.  For better
interpretation and
understanding of the NDVI
images, a temporal image
difference  approach for
change detection is used.

Figure 12:

Vegetation activity during
late February was above
normal over most of the
interior due to wet conditions
during December, Ei
January and much of
February. It is somewhat
below normal over parts of
the northeast and central
Northern Cape where less
rain occurred during
February .

Figure 13:

Vegetation  activity has
improved over much of the
central parts since lae
January . Activity has
decreased over the western
parts of Limpopo.
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NDVI difference map for ] Veg et_ati on Mapping
1 - 28 February 2014 compared to N (continued from p. 8)

1 - 28 February 2013 r ; i i
s Town : Interpretation of map

| Province M Poloki : legend

Municipality 45 : ; NDVI values range between
V;u:tiﬂ:mi\cﬁviw 1 ; 0 and 1. These values are
] o : = ' _ B incorporated in the legend of
. ' : ™ ' the diff erence maps, ranging
e ; - from -1 (lower vegetation
= . : activity ) to 1 (higher Vv eg-
ot : . etation activity) with 0 indi-
: ' o cating normal'the same v eg-
| etation activity or no signifi-
cant difference between

the images.

sﬁﬁﬂns@ok‘?‘;__ it W e | Cumulative NDVI maps:

T Two  cumulatve  NDVI
datasets have been created
for  drought monitoring
purposes:

Winter: January to Decem-
Eventlvacy in Revewrch umd Devetopmeens | ber
Raw NDVI data by courtesy of .
the VEGETATION Programme 1 Summer: July to June

& the DevCoCast project,
produced by VITO

BOO
Kil

Figure 14:
| The central parts of the
Figure 14 country which earlier were
- % drought stricken are
experiencing higher
" vegetation activity  than

Per of A
centage of Average during February 2013.

Seasonal Greenness (PASG) for
21 July 2013 - 28 February 2014
compared to the long-term

{15 years) mean

= Town

| Figure 15:

| Province

|| Municipality
PASG

B el Avove Average
[ rweve Awerage
] Average

[ Patential Drmught
I Crought

Considering  the entire
summer season so far, the
effect of drought conditions
over much of the central
parts on cumulative
vegetation activity is still

evident in the relatvely low
PASG values over that
region, especially the
western North West and
southwestern Free State.
This is a result of a relatively
late start to the rainy season
b there during the current
. penatns | summer.
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Vegetation Condition
Index (VCI)

The VCI is an indicator of
the vigour of the vegetation
cover as a function of the
NDVI minimum and maxi-
mum encountered for a spe-
cific pixel and for a specffic
period, calculated over many

y ears.

The VCI nomalizes the §
NDVI according to s
changeability over many J
years and results in a
consistent index for various 1
land cover types. It is an
effort to split the short-term
weather-related signal from
the longterm climatological
signal as reflected by the
vegetation. The VCI is a
better indicator of water
stress than the NDVI.

Figure 16:

The VCI map for February
2014 indicates below-normal
vegetation activity over most
parts of the Northern Cape
Province.

Figure 17:

The VCI map for February
2014 indicates below-normal
vegetation  activity
western pats  of
Mpumalanga Province.

for 1 - 28 February 2014

Vegﬂaﬁonmn;mé@% ety 3

& Toun
T Jrrovince
Municipediy
vl
B 2o Mol

| Mormal
]
[ e Mol

N

&

ARC « LNR
Lascetionr i Nesearch cnd Dievclapurens
Raw MEWT datla by
the VEGETATIC

& thi: Do CoGis:

& TR LR

¥ Vegetation Condition Index for
-8 February 2014 compared to
long-term (15 years) meamn

-

AR i 3

A cucilemee in Research and Develnemenss 1
f ot ST ad Rt A

| Raw NDV| data by courtesy of -4

= { the VEGETATION Programme %

& the DevCoCast project,
produced by VITO

< N T

2

i) 4
m— ]
N P P W

Figure 17




‘egetation |
1 - 28 February 2014 compared {
the long-term (15 years) mean

the VEGETATION Programme
& the DevGoCast project,
praduced by VITO
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L i1-28 February 2014 compared to
L ‘the long-term (15 years) mean

T Tome

Cl
Annye Harmal

by he VEGETATION Frogramm
<% &the DevCoCast project,
dlometers ws, produced by VITO
. d.“é 2 r

Figure 19

‘ Figure 18:

SaES

The VCI map for February
2014 indicates above-normal
vegetation activity over most
of the Free State Province.

Figure 19:
The VCI map for February
2014 indicates below-normal
vegetation activity over the
western parts of the Limpopo
Province.

Questions/Comments:
NkambuleV@arc.agric.za
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Figure 17:

Orientation map showing the areas of interest for February 2014.
The district colour matches the border of the corresponding graph.

Questions/Comments:
Johan@arc.agric.za; NkambuleV@arc.agric.za

WestCoast- Rainfall & NDV

Figure 20
o A, e ™

Figures 21-25:

Indicate areas with higher cumulative
r"‘: vegetation activity forthe last year.

Figures 26-30:

Indicate areas with lower cumulative

vegetation activity forthe last year.
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Capricom - Rainfall & NDV

Average

Average

Figure 24




Namakwa -Rainfall & NDVI
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Francis Baard - Rainfall & NDVI
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Bojanala - Rainfall & NDVI
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Activ e Fires (Provided
when data is available)

| Forest and vegetation fires
have temperatures in the
range of 500 K (Kelvin) to
1000 K. Accordingto Wien’s

Displacement Law, the peak |§

emission of radiance for

temperatures is at around 4
Jum. For an ambient
temperature of 290 K, the
peak of radiance emission is
located at approximately 11
pm. Active fire detection
algorithms  from  remote
sensing use this behaviour
to detect “hot spat” fires.

Figure 31:

The graph shows the total
number of active fires de-
tected between 1-28 Febru-
ary 2014 per province. Fire
activity was higher in Mpu-
malanga and KwaZulu-Natal
compared to the average for
«| the same period for the last
13 years.

Figure 32:

The map shows the location
of active fires detected
between 1-28  February

2014.
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MODIS data is distributed by the
Land Processes Distributed
Active Archive Center (LP DAAC),
lacated at the U.S, Gealogical
Survey's ERDS Data Center.
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Active fire pixels detected from 1 January - 28 February 2014

Figure 33:
The graph shows the total

number of active fires de-

tected between 1 January to

28 February 2014 per prov -
ince. Fire activity was higher
in Mpumalanga, Northern
Cape, Limpopo and KwaZu-

lu-Natal compared to the

av erage for the same period

forthe last 13years.
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Figure 34:

The map shows the location
of active fires detected
between 1 January to 28

February 2014.

ARC » LNR

Ccellvnce fu Resarch amd Dewelopuer

MODIS data ls distributed by the
Land Processes Distributed
Active Archive Center [LP DAAC),
located at the U.5. Geological
Survey's ERO'S Data Center.
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AgroClimatology

The AgroClimatology Programme of the ARC-Institute for Soil, Climate and Water monitors South
Africa's weather and supports the country's agricultural sector through timely provision of weather
and climate information.

Since its inception at Bien Donné in the Western Cape in 1940, the Programme has evolved to
become a leading arm of the ARC and currently has the capacity to maintain a large country-wide
weather station network comprising over 500 automatic weather stations and a small number of
mechanical weather stations. The data from all the stations is loaded onto a web-enabled databank
from which various climate information products can be derived.

The weather station network and databank constitute a National Asset whose maintenance is largely
funded by government through a parliamentary grant that is annually disbursed for this purpose.

C Products and Services )

Climate-related services and information are available from the Institute's offices in Pretoria (Tel:
012 310 2500), Potchefstroom (Tel: 018 299 6349) and Stellenbosch (Tel: 021 809 3100).

From the web-enabled databank, hourly, daily, monthly, yearly or long-term data can be requested
for the following measured elements:

» Temperature

« Rainfall

» Wind speed (including gusts) and direction

« Radiation

+ Humidity

Value-added information on evapotranspiration, cold and heat units, and Powdery and Downy
Mildew disease indicators is available and various spatial interpretations can be conducted for
interested users upon request.

For more information contact:
Mr. Chris Kaempffer

E-mail: ChrisK@arc.agric.za
Tel: 012 310 2560

Private Bag X79, Pretoria 0001 E-mail: ISCWinfo@arc.agric.za

Tel: 012 310 2500 - Fax 012 323 1157 Website: www.arc.agric.za

ARC-Institute for Soil, Climate and Water




NOAA AVHRR

The ARC-ISCW has an archive of daily
NOAA AVHRR data dating from 1985to
2004. T his database includes all 5 bands
as well as the Normalized Difference Veg-
etation Index (NDVI), Active Fire and Land
Surface Temperature (LST) images. T he
NOAA data is used, for example, for crop
production and grazing capacity estima-
tion.

MODIS

MODIS datais distributed bythe Land
Processes Distributed Active Archive
Center (LP DAAC), located atthe U.S.
Geological Survey's EROS Data Center.
The MODIS sensor is more advanced than
NOAA with regard to its high spatial (250
m? to 1 km?) and spectral resolution. The
ARC-ISCW has an archive of MODIS
(version 4 and 5) data.

® MODISv4from 2000 to 2006
® MODISv5from 2000 to present

=
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Rainfall maps

ARC-ISCW.
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®  Combined inputs from 450 automatic weather sta- °
tions from the ARC -ISCW weather station network,
270 automatic rainfall recording stations fromthe
South African Weather Service (SAWS), satellite
rainfall estimates from the Famine Early Warning

System Network http://earlywarning.u sgs.qov and
long-term average climate surfaces developed at the

Datasets include:

®  MODO09 (Surface Reflectance)

®  MOD11 (Land Surface Temperature)
MOD13 (Vegetation Products)
MOD14 (Active Fire)

L4 MOD15 (Leaf Area Index & Fraction of
Photosyntheticaly Active Radiation

L MOD17 (Gross Primary Productivity)
L4 MCD43 (Albedo & Nadir Reflectance)
L MCD45 (Burn Scar)

Coverage for v5includes South Africa,
Namibia, Botswana, Zimbabwe and
Mozambique.

More infor mati on:
http:/modis.gsfc.nasa.qgov

VGT4AFRICA and GEOSUCCESS

SPOT NDVI datais provided courtesy of
the VEGETATION Programme and the
VGT4AFRICA project. The European
Commission joi ntlydeveloped the VEGE-
TATION Programme. The VGT 4AFRICA
project disseminates VEGET ATION

Solar Radiation and Evapotranspiration maps

Combined inputs from 450 automatic weather stations from the
ARC-ISCW weather station networ k

® Datafrom the METEOSAT Second Generation (MSG) 3 satellite
via GEONETCAST http://www.eum etsat.int/websit e/home/

products in Africa through

GEONETCast. ARC-ISCW has an archive
of VEGETATION data dating from 1998 to
the present. Other products distributed
through VGT4AFRICA and GEOSUCCESS
include Net Primary Productivity, Normal-
ized Difference Wetness Index and Dry
Matter Productivity data.

Meteosat Second Generation (MSG) I

The ARC-ISCW has an operational MSG ’ I,I‘
receiving station. Data from April 2005to

the present have been archived. MSG pr o-

duces data with a 15-minute temporal reso- j

lution for the entire African continent. Over
South Africa the spatial r esolution of the
datais inthe order of 3 km. The ARC-ISCW
investigated the potential for the develop-
ment of products for applicationin agricul-
ture. NDVI, LST and cloud cover products
were some of the initial products derived
fromthe MSG SEVIRI data. Other products
derived from MSG used weather station
data, including air temperature, humidity
and solar radiation.

Science and Technology.

To subscribe to thenewsletter, please submit
arequest to:
Johan@arc.agric.za

What does Umlindi mean?

UMLINDI is the Zulu word for* the watchman”.

Data/DataDeliver y EUMET Cast/GE ONET Cast/ind ex.html.

The operational Coarse Resolution Imagery Database (CRID) project
of ARC-ISCW isfunded by the Department of Agriculture, Forestry
and Fisheries. Development of the monitoring system was made possi-
ble in itsinception through LEAD funding from the Department of

For further information please contact the following:
Johan Malherbe— 012 310 2577, Johan @ arc.agric.za
Adri Laas— 012 310 2518, iscwinfo @ arc.agric.za

http://lwww.agis.agric.za
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Disclaimer:

The ARC4SCW and its collaborators h ave obtained d ata from sources
believed to be reliable and have made every reasonable effort to ensure
the accuracy of the data. The ARC4SCW and its collaborators cannot
assume responsibilityfor errors and omissions in the data nor in the
accomp anying documentation. The ARC4SCW and its collaborators will
not be held responsible for any con sequen ce from the u se or misu se of
the data by anyorganization or individual.




