RADAR STUDIES AND APPLICATIONS IN
SOUTH AFRICA
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Commissioning of radar

Off-loadin r‘adar in Duban Harbour (April 1994)
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Radar arriving at Witbanksfontein (10 May 1994)

dr Antenna Assembly




MRL5 Radar Upgrades

Full rotations at 18 elevation steps

224 range bins each 900 m, 0 - 200 km




The National Weather Radar Network
(NWRN)
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RANGE LIMITATIONS

——

Height of radar
beams at 200 km
is 7 km with 1
degree basescan.
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Radar overlap comparisons

MRL-5

MRL-5/FABL radar overlap
comparisons
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THE RADAR NETSWORK: LACK OF COVERAGE
OVER THE UMTATA AREA

Fage.. | Ylew.., | Mzps., Movle.., | Route | Reload | Loop Print Jverlays.. | Wincs | arld_Conflg. | Raset |
Frame 1:2001/01/31 10:00 0.5 km Current Time: 2001/01/31 10:06
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Infra;l:'ed_Sat: 0.5 kamn 2001/01/30 11:45 UTC
o Layer 1 : rsaComp Composite 2001/01/30 12:00
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THE UMTATA RADAR: ITS COVERAGE
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THE UMTATA RADAR: FIRST DATA

2004410721 12:05:39 Composite Tracks to 2004-°10-°21 12:05:39 Tz 30 Forecast OkKm{
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30 MINUTE TITAN STORM PREDICTION

12:50 with 30 minute forecast 13:20




Hail Storm over the Eastern Free State
(29 December 1997)




Harrismith Tornado
(18 November 1998)

S55 ELEV: 3 kn 11/15/98 13:21:57 GNT




THE SOUTH AFRICAN WEATHER RADAR
NETWORK AND RAIN GAUGE INFRASTRUCTURE

RADAR NETWORK DAILY GAUGES
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rainfall estimation

.
2001/03/18 06:00:00 Composite e * Real_tlme

* High spatial presentation
e Rainfall intensity

* Pre Flood warning

e Drought detection

e Catchment management

* Hydrological modelling
e Ecological management

e Disaster mitigation

e  Operational management (Gautrain)

e e | .- * Commodity trading (Grain)
| *  Open air events (2010)

e Insurance/Judicial

e Airport/Aviation/Transport



THE VAAL DAM CATCHMENT AND DAILY RADAR
ESTIMATED RAINFALL FIELDS

24h PreclP, unlts' mm
Wed Jan 23 @600 00 ZO@
Waalrlvler C1HO@? .111 E @ g.g ClRE@Z B.2 C1REE1 5.1

CidH@ze  18.8  CaHEza 9.5

28
29°

}

MANNE.S BURG oERN

18-15

CLHBAT 4.

r
=
3 =
B |
7 h
™ ] =
i =










A RADAR, RAINGAUGE STREAM FLOW COMPARISON
DURING THE FEBRUARY 1996 FLOOD
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Figure 7.1 : Map of the Liebenbergsvlei catchment showing the raingauge network as well as the —_— G’ﬂ].lfﬁ — Radar = Ram-off
location of the different stream gauging weirs. Also shown is the position of the Vaalbankspruit
catchment.
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A CASE STUDY FOR 13 MARCH 1995

Vaal Dam catchment,
radar coverage and
45 research rain
gauges over the
Liebenbergsvlei sub-
catchment
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A CASE STUDY FOR 13 MARCH 1995

13 March 1995 14:00 - 22:45
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A CASE STUDY FOR 13 MARCH 1995
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In South Africa ~ 300 daily reporting rain gauges over ~1.2 million
km? | one gauge per 4000 km?

For 13 March 1995:
Probability of over estimation ~ 0.26
Probability of under estimation ~ 0.74

< half the area rainfall ~ 0.57
< quarter of rainfall ~ 0.52




Satellite - Radar Merging

SIMAR products a). Satellite, b). Radar, c). Gauge, d). Radar-gauge, e). Satellite-
gauge, f). Merged

2t-hourly Satellite Estimated Rainfall Field 20030411 06:00 QT 24-hourly Interpolated Feingauge Rainfall Field 20030411 06:00 Q4T Z24-hourly Merged Satellite—Gauge Fainfall Field 20030411 06:00 MT
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Severe Weather

Bloemfontein Hail storm of November 2001




range limitations

10 November 2003
Utrecht (KZN)

Severe storm lower half
not detected at long range




