Ministry of Natural Resources Energy.@and

Miniing
Departimentof(ClimateClhange ant:-Metearological Services

FASH ELOODS IIN\MALAWI:
Casesstudiesdor201.3:2015p2016@nc
2017 seasons

Department of Climate Change and
Meteorological Services



Introduction

A Floods are among the top important hazards
around the world that require special attention

A On the average, floods affect and kill people ol
causemillions of dollaran property damage

worldwide

Increase in-extreme events:suchlas heavy rainfall also:increase
casesoofflooding events

A TheDepantment of Climate Changeland:Meteorological
servicesin collaboration with-partners«siemhancing its
operationsiin-help dormitigateimpact of theseevents.
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Why Flash Flooding?

Q@ It require careful planning

@ Catchmentesponse Is very fast aatlows very
shortlead times (< 12hj40 act.

@ A truly hydrometeorological forecasting
problem. This need real time forecasting

@ Prediction of occurrence is of interest and
require local information

@ Coordinationof forecasting andesponsas a
challengeover short times



Flash Floods in Malawi

A The Flashflood of March, 1991 in Phalombe southeast
Malawiled to the establishmentof Departmentof Disaster
ManagementAffairs

A The worst disaster in decades, affecting millions of
Malawiansin 15 out of 28 Districtswasthe Jan2015

A The January 2015 riverine floods and flash floods
iIntroduced the Malawi citizenry to the importance of
adheringto and makinguseof the flashflood warningsand
messages

A TheDCCMSimely flashflood forecastsand warningsfrom
SARFFGystemsreducedcasualtiesdamageto properties,
and enhancepublic preparedness

A DCCMSworks closely with the Department of Disaster
ManagementAffairs (DoDMA.



Malawi Case Studies

A Case studies of Flash floods using the
SouthernAfrica RegionFlashFlood Guidance
(SARFF&@ystemin Malawi will be presented
here.



Flash floods or flash flood

A Before SARRFG, little was known about flast
flood

A No clear demarcation on role and mandates

A Flash floods were also regarded and riverine
floods

A DCCMS was only considered as observer, nc
forecaster involvement

A Inclusion of forecast in flash flood was absen
(no impact based forecasts)



¢ / DeltthaJanuary 2003

Actual rainfall amounts (mm) for 1,2,3 January 2003

day totals, 1 2 3 3day Tot 10day 10Dys N
stations 23,8 fia 243 130,60 1062 3.5
Chancellor e0.8 1225 40.7 1635 2313 107
Chikwawa bl.6 275 294 1185 2363 608
Mimosa bo.1  ELR8 20.8 16&.7 3141 S14
Monkeyba 52 57.2 604 1228 1396 649
Mulanje 823 0.7 204 1564 3373 1084
Mwranza 0.6 100 229 1635 264 721
Mchalo 38.0 &3.0 171 1443 2249 5006
Msanje p3.5 329 135 1373 2143 507

Niaja 41 5325 33 1265 1517 6335
Toleza 154  53.8 27.5 96.7 1227 625
Thyolo 41.5 3.1 535 1311 3179  B6.6
Zomba 434 941 36.3 1/4 2429 73
Dedza 1553 50,59 100.6 2074 3426 /3.1

Nicheu 231 296.2 231 3487 383 322
Salima 0.7 50.3 96.5 1475 206.7 813




Impacts of Tropical Depressi@elfina

over Malawi
wWide spreadains resulting into flash floods

w AY TN &G NHzO G dzN@&adsRoridgés 3
rallway line, powehnes and water points

w $H LIS2LIS gSNB FSI NB
w onInnn LIS2LA S 6 SNB
wMore hectaresof crop fields were washed away

w | dfdislsieSwas declared dhlth January
2003 describing the flooding asdisasteof the
highest proportion

R
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Flash floods Images for Nsanje




Flash Flood imageSalima and Mangochi
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Submerged residentisdalima™

Floods used to be a problem for a regional issue ( low lying areas in Malawi).
Now, due to poor land use and heavy rainfall, it is becoming a national issue.



Flood images
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Flood water halt business in the Capital

Lilongwe

Flood water cut off the main road




Flood Victims
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Floods in Nsanje
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2013 NORTH RUKURU FLASH FLO
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2013 IFlash [Floodi Risk:Assessmdtittire IMalawi
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2013 Flash Flood Risk Assessmedaton
Specific
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FigureM6:
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Figure.7: Predicted Flash Flood Threat
(PFFT)
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Figure.8: Floods due to North Rukuru
River over flow on 11* January 2013




JANUARY 2015 SOUTHERN MALAWI FLA
FLOOD
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Synoptic situation between 10 Jan and 12 January 201

A Alow pleasure system Tropical Cyclone-Chedza | 09 -12Jan, 2015
that developed over the -
coast of Mozambique.

A More rains experienced
when the storm veereds
inland towards 2
southeast Malawi ts,
through still in
Mozambique.

A Thewidespread flash
floodsresultedinto Longitude
severe riveringlooding | E

Wind Speed (Knot)

IN the southern lower 2% 30 35 40
areas.
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Cause and consequences

Cause of continuous heavy rains Present weather system

MSLP for 062 and 18Z on 10Jcm cmd OOZ On 12 Jan2015
A Meso-scalesystenmdeveloped AN
over the coast of Mozambique,
east ofMalawi.

A Interactionof the cool
southeasterly air mass and low
level warmnorthwesterly air
mass.

A Orographic lifting due tapper
shire escarpmerdlso
contributed to heavyains that
caused flash flooding and
riverine

A 15 Districts out of 28 were
declared state of Disaster

Department of Climate Change and Meteorological Services



06Z12Jan2015 Surface Pressure analysis and 12Z212Jan2015

Precipitation

Q6Z212Jan Mean Sea Level Pressure(mb) ot of tines hange & tet. Sericec(uasn) ‘%%
— 12JAN2015 RAINFALL(mm) 7/
Ao ' AN TS g ﬁ

Afternoon Rainfall analysis over Malawi.
On 13" JanuanChichiriMet. Statiorreported

~400mm/24hrs.
Data Source FewsnefArc2 data for 1200Z 12Jan2015

Morning surface pressure analysis:
0600Z 12Jan2015

Department of Climate Change and Meteorological Services 20



Table.2: Rainfall amounts that led to current flooding between 10 -12 January 2015

8-Jan-15 O-Jan-15 12-Jan-15

Station Rainfall(mm) Station Rainfall{mm) Station Rainfall(mm)
Mimosa 117.4 | ZombaAgr 54.7 | Chichiri 308.0
Chingale 102.3 | Malomo 36.6 | Mpemba 287.5
Zomba RTC 91.4 | Dedza 36.0 | Mimosa 2674
Neno 70.0 | Lupembe 35.0 | Zomba RTC 177.2
MulanjeBoma 61.4 | Supuni 34.6 | Ndirande Hill SS 175.6
Mwenilondo 53.0 | Madisi 31.0 | Zomba NSO 173.1
NSO 47.0 | Chikweo 30.9 | Chileka 167.0
Sipuni 45.2 | Chikweo 30.9 | Kasongo 165.9
Naminjiwa 44.5 | Kasongo 26.4 | Chingale 145.2
Vua 39.6 | Nkhulambe 25.0 | Mikolongwe 122.8
Nkula Falls 39.2 | Neno 25.0 | TamaniAgric 108.0
Mpemba 35.5 | Dwangwa 23.2 | EscomNkula 107.0
Thuchira Estate 35.5 | Mzimba 21.9 | Ntaja 105.0
Monkeybay 35.1 | Salima 21.0 | Neno 09.2
Lupende 35.0 | Ngabu 18.7 | Mposa 07.8
Mangochi 34.7 | Chileka 16.1 | Lirangwe 86.1
Mlare 31.4 | Billy Ngabu 11.5 | BazaleAgric 83.5
Chileka 30.4 | Dowa Agr 9.8 | Supuni §2.0




2015 FLASH FLOODS THAT LED TO RIVERINE FLOODING

Figure 1. Identifies mean areal

precipitation (MAP) amounts for

basins in Malawi for 12 January,
2015 for OOUTC.

Figure 2. Identifies mean areal

precipitation (MAP) amounts for basins

Malawi for 12" January, 2015 for
0600UTC.

Figure 3. Identifies mean areal precipitation

(MAP) amounts for basins in Malawi fof2

January, 2015 for 1800UTC.

MAP - 24 hr 2015-01-12 00:00 UTC

Malawi

MAP - 24 hr 2015-01-12 06:00 UTC

Malawi

MAP - 24 hr 2015-01-12 12:00 UTC Malawi
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FLASH FLOOD GUIDANCE FOR 00Z12JAN2015 FLASH FLOOD GUIDANCE FOR 0600Z 12JAN 2015 HR-FLASH F UIDANCE FOR 18Z12JAN2015
)
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From Flash flood to Rlverlne Flooding JANUARY 2015

ww

River overflow at the confluence
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LILONGWE FEBRURY 2017 FLASH FLOC(
AND INFRASTRUCTURE DAMAGE
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Feb 2017 Lilongwe Flash Floods in Pictur
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. Roads became rivers:
Mtandire, Lilongwe Feb 2017

g el helicopter S

kids trapped in
the middle of a
flashifloog
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‘Area 49, Lilongwe, Feh2017



Malawi Weather Chasers Report on Lilongwe
Flash floods on 10 Feb 2017

1 1EDme 1t 2 “ote7% M 0532

& @ Malawi Weather Chasers
Abdul, Adams, Albert, Alfred, Allick, Alufeyo, Amidu, Amos, Anati, Andrew, Anne, Anne, Arthur, Asafu, Assan, Awodala, Benson, Bemard, Bessie, Blessings, Blessings, Blessings, Bonface, Bright, Bri..

m=rect 1 “dlC O we-Tiver; Ia Y

Dorothy@CEPA
Way to go...chair this is recommendable. your committee is working tirelessly towards environmental conservation.

MDF has saved these two souls. Bravo MDF
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Army hellcoptef' rescumg SChOOl kIdS trapped in the mlddleﬂobda,Area49 Lllong
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16 Jan 2017 Lilongwe floods.mp4

Urban flooding Lilongwe 10 Feb 201
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Urban flooding Lilongwe 10 Feb 201
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<« # Malawi Weather Chasers N
Abdul, Adams, Albert, Alfred, Allick, Alufeyo, Amidu, Amos, Anati, Andrew, Anne, Anne, Arthur, Asafu, Assan, Awodala, Benson, Bernard, Bessie, Blessings, Blessings, Blessings, Bonface, Bright, Bri
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. A closer look of the the sz;l é\ient today as seen in the two pictures really has to make us all think twice to avert this. 5, .5 ~

Patrick Likongwe




Urban flooding Lilongwe 10 Feb 2017
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Fabiano Thulu, 10 Febrdary, 15:50
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Urban Flooding

A The Blantyre Flooding
was attributed to heavy
precipitation and poor
drainage system

A TheLilongweflashfloods
were as a result of
blockage of streams by
constructions along and
In the water-ways
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Floods hit Lilongwe

Some Lilongwe city residents yesterday woke up to horrible news after floods washed away some
people, destroyed houses and property and also inconvenienced some road users.

The affected townships include Area 18, Mtandile, Area 49, Area 25, Area 47 and Nankhaka.

The capital city received heavy rains from around six in the evening of Thursday up to the early
hours of Friday, which prompted Lingadzi and Nankhaka rivers to burst their banks.

The Malawi Defence Force (MDF), Police and Lilongwe City Council officers went to the affected
areas for a rescue mission and the helicopter from the MDF managed to evacuate some stranded
people.

Lilongwe Police spokesperson, Kingsley Dandaula, said some children from Mtandile, who were
on their way to Area 49-based Shire Primary School, were caught up in the floods but the rescue
team with the help of the community members managed to rescue them.

Lilongwe City Council spokesperson, Tamara Chafunya, said the council officers were still
assessing the extent of the damage and it would be able to come up with the final data of the
damaged property in due course.

Chafunya also said the council had already communicated with the Department for Disaster
Management Affairs and they were discussing ways on how best to support the affected families.

“We have also deployed other people from the DHO [District Health Office] to provide first aid to
those people who may have been inj floods. There may also be the need for
ose people whose houses have been destroyed, i

While some people suggest the poor drainage system in the city may have played a part in the
flooding of some areas, others suggest that some affected people are those who illegally built

ouses along the river banks.



14 DECEMBER 2017 RUMPHI FLASH FLC
AND INFRASTRUCTURE DAMAGE

Department of Climate Change and

Meteorological Services 4



Surface weather chart on 14 December 2017




What Flash Flood was showing umphiflash
floods on 201712-14

MAP - 06 hr 2017-12-14 00:00 UTC

Malawi

ASM - 06 hr 2017-12-14 12:00 UTC Malawi

FFG - 06 hr  2017-12-14 12:00 UTC
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What Flash Flood was showing umphiflash
floods on 201712-14

MAP - 24 hr 2017-12-14 06:00 UTC

Malawi

ASM - 06 hr 2017-12-14 12:00 UTC

FFG - 06 hr  2017-12-14 12:00 UTC

Malawi
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Flash Flooghotentail for Rumphil4 Dec 2017
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16 DECEMBER 2017 LILONGWE FLASI
FLOOD AND INFRASTRUCTURE DAMA(
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Surface weather chart for 16 December 2017




Weather forecast for 16 December 2017

CEn 3 2 :89% M 10:56 pm

< National Met Centre [ TH S

last seen yesterday at 6:21 pm

15 DECEMBER 2017 % y

Malawi Weather Weather
_ Malawi Weather Weather is on Facebook. Join Facebook to connect with Malawi Weather Weather and others you may know. Facebook gives people the power to share and makes
the world more open and connected
405N www.facebook.com

DEPARTMENT OF CLIMAT LOGICAL SERVICES
WEATHER TONIGHT AND TOMORROW 16TH DECEMBER 2017
S AND INFERENCE:

The Inter-Tropical Convergence Zone (ITCZ) is influencing the weather over Northern and Central Areas while the weather over Southern areas is affected by south
easterlies. Hence, expect thunderstorms and thundery showers over the Northern and Central areas respectively. On the other hand, windy conditions with showers of rain
will dominate southern areas.

W |
Pl
THUNDERSTORM SAFETY TIPS: Do Not take shelter in small sheds, under isolated trees, or in convertible automobiles. Get to higher ground if flash flooding or flooding ?ﬁ,"’-"‘ y
is possible. Do Not attempt to cross rivers that are flooded. y

Expect windy ¢
Forecast Temperatures: Ngabu
SOUTHERN HIGHLANDS T
Tonight and tomorrow morning, expect windy weather with rain showers in few places. Expect windy conditions with rain showers in few areas during the afternoon. r '
Forecast Temperatures: Blantyre Min.19°C and Max.24°C

CENTRAL AREAS pqa
Rain showers in few areas tonight and tomorrow morning. Expect thundery showers in the afternoon. i
Forecast Temperatures: Lilongwe Min.18°C and Max.25°C -
LAKE SHORE AREAS

Thundery showers tonight and tomorrow morning. Expect thunderstorms in the afternoon.

Forecast Temperatures: Mangochi Min.22°C and Max.29°C

NORTHERN AREAS

Thundery showers tonight and tomorrow morning. Expect thundery showers in few places during afternoon hours.
Forecast Temperatures: Mzuzu Min.17C and Max.25°C

in showers tonight and during morning. Windy conditions with rain showers in few places during the afteme
LYa)
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SARFFG Systérad no indications for flash floods
potential on 201712-16

MAP - 06 hr 2017-12-16 18:00 UTC Malawi ASM - 06 hr 2017-12-16 18:00 UTC
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Feedback from people on the ground



