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FASH FLOODS IN MALAWI:
Case studies for 2013, 2015, 2016 and
2017 seasons



Introduction

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

* On the average, floods affect and kill people or
cause millions of dollars in property damage
worldwide

Increase in extreme events such as heavy rainfall also increased
cases of flooding events

 The Department of Climate Change and Meteorological
services in collaboration with partners is enhancing its
operations in help to mitigate impact of these events.
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Why Flash Flooding?

@ It require careful planning

@ Catchment response Is very fast and allows very
short lead times (< 12hrs) to act.

@ Atruly hydro-meteorological forecasting
problem. This need real time forecasting

@ Prediction of occurrence Is of interest and
require local information

@ Coordination of forecasting and response Is a
challenge over short times



Flash Floods in Malawi

The Flash flood of March, 1991 in Phalombe, southeast
Malawi led to the establishment of Department of Disaster
Management Affairs.

The worst disaster in decades, affecting millions of
Malawians in 15 out of 28 Districts was the Jan 2015.

The January 2015 riverine floods and flash floods
introduced the Malawi citizenry to the importance of
adhering to and making use of the flash flood warnings and
messages.

The DCCMS timely flash flood forecasts and warnings from
SARFFG systems reduced casualties, damage to properties,
and enhance public preparedness.

DCCMS works closely with the Department of Disaster
Management Affairs (DoDMA).



Malawi Case Studies

e Case studies of Flash floods using the
Southern Africa Region Flash Flood Guidance

(SARFFG) System in Malawi will be presented
here.



Flash floods or flash flood

e Before SARRFG, little was known about flash
flood

* No clear demarcation on role and mandates

* Flash floods were also regarded and riverine
floods

e DCCMS was only considered as observer, no
forecaster involvement

 Inclusion of forecast in flash flood was absent

(no impact based forecasts)



TC ‘Delfina’- January 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 Depression Delfina

over Malawi
e \Wide spread rains resulting into flash floods

e infrastructure damages was high; roads, bridges
railway line, power lines and water points

e 9 people were feared dead and one missing

e 30,000 people were displaced

e More hectares of crop fields were washed away

e A state of disaster was declared on 11th January
2003 describing the flooding as a disaster of the
highest proportion
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Flash floods images for Nsanje

}/ 1 Maize field washed away by flood water




Flash Flood images-Salima and Mangochi

Submerged residential-Salima — et ‘

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.



Images

Flood water halt business in the Capital-
Lilongwe

Flood water cut off the main road




Flood Victims
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Floods in Nsanje



2013 NORTH RUKURU FLASH FLOOD
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2013 Flash Flood Risk Assessment- Entire Malawi
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2013 Flash Flood Risk Assessment-Location
Specific

(MR, FFFY FOR 00:00 1000372013
Country: MALAWT

The System
highlighted an
alert for Flash
floods in
Rumphi and
Karonga.
Figure.4-6:
Figure 8 shows
the aftermath
of the threat.
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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 FLASH
FLOOD
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Synoptic situation between 10 Jan and 12 January 2015

* Alow pleasure system
that developed over the
coast of Mozambique.

* More rains experienced
when the storm veered
inland towards
southeast Malawi
through still in
Mozambique.

 The widespread flash
floods resultedinto
severeriverine flooding
in the southern lower
areas.

Latitude

Tropical Cyclone-Chedza | 09 -12Jan, 2015

|

| 5 -

TS
SIS
Longitude
Wind Speed (Knot) H
25 30 35 40



Cause and consequences

Cause of continuous heavy rains Present weather system

MSLP for 067 and 187 on 10Jan cmd OOZ On 12 Jan2015

* Meso-scale system developed
over the coast of Mozambique,
east of Malawi.

* Interaction of the cool
southeasterly air mass and low
level warm northwesterly air
mass.

e QOrographiclifting due to upper
shire escarpmentalso
contributed to heavy rains that
caused flash flooding and
riverine

e 15 Districts out of 28 were
declared state of Disaster

Department of Climate Change and Meteorological Services



06Z12Jan2015 Surface Pressure analysisand 12212Jan2015

Precipitation
Q6Z212Jan Mean Sea Level Pressure(mb) ot of tines hange & tet. Sericec(uasn) ‘%%
— 12JAN2015 RAINFALL(mm) \ ¥/
ST m T3 s

Afternoon Rainfall analysis over Malawi.
On 13% January Chichiri Met. Station reported

~400mm/24hrs.
Data Source: Fewsnet Arc2 data for 1200Z 12Jan2015

Morning surface pressure analysis:
0600Z 12Jan2015
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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 Figure 2. Identifies mean areal Figure 3. Identifies mean areal precipitation
precipitation (MAP) amounts for precipitation (MAP) amounts for basinsin ~ (MAP) amounts for basinsin Malawi for 12t
basins in Malawi for 12" January, Malawi for 12t January, 2015 for January, 2015 for 1800UTC.
2015 for OOUTC. 0600UTC.
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-

Department of Climate Change and Meteorological Services

HF

UIDANCE FOR 18Z12JAN2015
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From FIash flood to Rlverlne Flooding JANUARY 2015
T

River overflow at the confluence
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LILONGWE FEBRURY 2017 FLASH FLOODS
AND INFRASTRUCTURE DAMAGE

Department of Climate Change and
Meteorological Services
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Feb 2017 Lilongwe Flash Floods in Picture

Roads became rivers:

Mtandire, Lilongwe Feb2017 =< DA e
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~ — Army helicopter =S -
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Malawi Weather Chasers Report on Lilongwe
Flash floods on 10 Feb 2017
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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...

y-3-WeeK-U alu ~Ic d <Iana=along-<mongwe Ve 4 d N\ aryo .apu 12:20

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

| Ju nd

- MDF has saved these two souls. Bravo MDF






16 Jan 2017 Lilongwe floods.mp4

Urban flooding Lilongwe 10 Feb 2017
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Urban flooding Lilongwe 10 Feb 2017
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Urban flooding Lilongwe 10 Feb 2017
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Urban Flooding

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

Blantyre urban flooding- Jan 2016

* The Lilongwe flash floods

Lilongwe Urbanfiods were as a result of
o blockage of streams by
constructions along and
in the water-ways.

Department of Climate Change and
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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 FLOOD
AND INFRASTRUCTURE DAMAGE
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Surface weather chart on 14 December 2017




What Flash Flood was showing for Rumphi flash

floods on 2017-12-14

Malawi
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What Flash Flood was showing for Rumphi flash
floods on 2017-12-14
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Flash Flood potentail for Rumphi 14 Dec 2017
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Rumphi Flash floods in pictures
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16 DECEMBER 2017 LILONGWE FLASH
FLOOD AND INFRASTRUCTURE DAMAGE
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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

Z National Met Centre | v,

last seen yesterday at 6:21 pm

15 DECEMBER 2017

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

X 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.

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 %
is possible. Do Not attempt to cross rivers that are flooded. i

S
Expect windy ¢ in showers tonight and during morning. Windy conditions with rain showers in few places during the 3
Forecast Temperatures: Ngabu Min. SIa

SOUTHERN HIGHLANDS

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

Rain showers in few areas tonight and tomorrow morning. Expect thundery showers in the afternoon.

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
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SARFFG System had no indications for flash floods
potential on 2017-12-16

MAP - 06 hr 2017-12-16 18:00 UTC Malawi

ASM - 06 hr 2017-12-16 18:00 UTC

Malawi

FFG - 06 hr  2017-12-16 18:00 UTC

Malawi
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Z @ Malawi Weather Chasers

Feedback from people on the ground

HeoeEem@ R 7 64% [} 11:40 am

Adams, Akuzike, Alex, Alexander, Alick, Alinafe, Allick, Alufeyo, Amidu, Amos, Anati, Asafu, Assan, Aubrey, Aubrey Kapalamula, Augustine, Awodala, Bernadettah, Bemnard, Bessie, Billy, Blessings, Blessings,.. S
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12th DECEMBER i[l‘
North: Baka Research 19.5, Mwazisi 11.0, Lifuwu (Salima) 5.1; Centre : Lilongwe (Area 15) 15.6, KIA 5.7, Dedza 3.0, Salima Met 7.3, Supuni (Chikwawa)

5.8, Nanthenje 25.2, Ntcheunkhande 2.5, Kasungu 21.5, Kasiya Agri 32.5; South : Namwera Agri 40.0, Masambanjati 10.5, MUST 14.0, Nsondole (Zomba) 6.4, Lirangwe
5.0, Tamani Agr 5.5, Ntaja 3.7 and 1.0 at Ndirande Hill SS.

il

13th DECEMBER
North: Mwazisi 9.0, Mzuzu 5.4, Karonga airport 4.6, Chitipa 3.6; Centre: Dedza 0.3
South: Chileka 0.6, Mimosa 0.5, MUST 0.5 and 0.1 at Chichiri.

14th DECEMBER
South: Supuni 80.2, Billy Ngabu 25.5, Ngabu 15.4, Kasinthula 14.0, Mpemba 3.1, Mimosa 0.3; Centre: Kamuzu Intl. A 11.8, Kasungu 1.2, Nathenje RTC 8.5; North :
Mwazisi 6.0

15th DECEMBER

North : Rumphi Boma 77.7, Chintheche 60.0, Songwe 59.0, Ntchenachena 51.8, Jasi Lengwe 43.4, Mwaulambo 41.7, Kayerekera 31.7, Lunyangwa 25.6, Supuni 24.5,
Nkhatabay 18.2 , Mwakashunguti (Karonga) 18.6, Vinthuku 21.9, Lemero 3.8, Mlare 4.8, Karonga Airport 7.0, Lupembe 7.4, Mwantawali 7.5, Chilambiro 9.0, Nyungwe
13.0, Njalayankhunda 15.0, Chankholombe 16.8, Vua (Karonga) 17.3, Bundi school 17.5, Ulaha(Karonga) 18.7, Kambenene 18.9, Mwanitete 24.7, Kabale Lyamayolo
29.5, Nkhatabay 18.2, Mwazisi 15.0

South: Baka 10.6, Mwanza 3.5, Mpemba 1.3, Ngabu 0.4, Chikwawa 5.8 and 18.0 at Masambanjati.

16th DECEMBER
North: Nyungwe 59.0, Vuwa 48.8, Kambenene, 39.9, Bundi 38.7, Lemero 22.5, M Njalayankhunda
10.3,Mwenilondo 6.5 ,Chirambiro 6.0, Kayerekera 5.3, Silu 5 port 5.0, Mwenitete 4.1, Songwe border 1.7, Kabale 1.7, Chintheche 30.4, Lunya
Mzuzu 15.7, Nkhatabay 6.2, Monkeybay 0.8, Mzimba 0.3 Centre: Nkhotakota 69.2, Chitedze 36.6, Kamuzu |.Airport 12.3, Dedza 3.3, Mwasambo 16.1, Salima Met 0.9;
South : Mimosa 45.0,Chichiri 7.0, Chileka 6.4, Mangochi 4. uni (Chikwawa).

During this week as the position of the sun will reach its southern-most position at the Tropic of Capricorn on 21 December in Southern Hemisphere the ITCZ will
continue to be active over southern Africa. The oscillation of the ITCZ over the country in unison with an influx of Congo air-mass will result in more areas of the country
to be affected by rains.

As the soil is already very wet in most parts of the country worsened by environmental degradation and poor drainage system, the expected widespread rainfall and
heavy downpours upland are likely to trigger flash floods and riverine flooding as a result of swelling of rivers due siltation in flood prone areas. The general public is
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Aftermath of the Lilongwe Flash floods

o
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Lilongwe Flash floods in pictures
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Official report

LILONGWE CITY COUNCIL

ALL CORRESPONDENCE TO BE ADDRESSED TO THE CHIEF EXECUTIVE OFFICER

P.O Box 30396
Lilongwe 3
Malawi

Tel: (265) 773 144

Fax: 01 770 885
Your Ref:

Qur Ref : LCC/CEO/DD/1

18" December 2017

The Commissioner

Department of Disaster Management
Private Bag 336

Lilongwe

RE: SUBMISSION OF DISASTER IMPACT AND NEEDS REPORT

Please find below a Disaster Impact and Needs Assessment Preliminary Report
on damages that occurred within Tongole, Ngwenya, Area 24 Sector 1, Area
22B, Area 22A, Chipasula, Kaliyeka, Biwi, Kawale 1, Kaondo, Katantha, Tumbwe
and Chiponda on 16" December e to heavy down pour that started

resulted Into flooding of the affec ioned
areas. Conftfributory factors to the disaster are mainly due to lack of natur
asset environmental protection due to illegal construction and agriculture
ctivities. The following is a summary of the impact.




Total population affecfed 11886
Total children 305
Total male children 4146
Total female children 382
Total households 360
Male headed h/h 274
Female headed h/h s54

T hild headed h/h 3
Orohan headed nh/h 2

Elderly headed h/h

wWidow headed h/h

widower headed h/inh

Expectant

Chronic illnesses

Disabled

Injuries

Females

_%’\Elﬂi-g
eaths
B — umm

Males

uv.mwowmo—ma

Government infrastfruciture affected

4 pridges — Area 24 Bridge, Chipasuia
Bridge. Chid=zanja. Kawale 1
Chipasula Secondary School Fence

2 privaite primary schools

SOS Fence. Garden fence

Churches

4

Focotoridges

S5 Area 24, Kaondo.
Katantha, Chiponda

Tumbwe.

Culverts (ring force}

4 — Areca 24
2 — Katantha

Needed bridges

2 — Kaoondo. Tumbwe connecting two
constituencies Lilongwe City West andg
Lilongagwe Citw Easti

Temporary shelter for those without any
assistance

Kaliyeka Prirmary Schocol, Kawale 1 near

Mosgue and Redeemed Church




15 JANUARY 2018 RUMPHI FLASH FLOODS
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MAP

MAP - 06 hr 2018-01-14 18:00 UTC

Malawi

MAP - 06 hr 2018-01-15 00:00 UTC Malawi

MAP - 06 hr 2018-01-15 06:00 UTC Malawi
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ASM

ASM - 06 hr 2018-01-14 18:00 UTC

Malawi

ASM - 06 hr 2018-01-15 18:00 UTC Malawi

ASM - 06 hr 2018-01-15 18:00 UTC

Malawi

Department of Climate Change and
Meteorological Services

52



FFG

FFG - 06 hr 2018-01-15 06:00 UTC Malawi FFG - 06 hr 2018-01-15 18:00 UTC Malawi
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Aftermath

e VID-20180115-WA0013 Rumphi flash floods

day 2.mp4
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VID-20180115-WA0013_Rumphi flash floods day 2.mp4
VID-20180115-WA0013_Rumphi flash floods day 2.mp4
VID-20180115-WA0013_Rumphi flash floods day 2.mp4
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VID-20180115-WA0013_Rumphi flash floods day 2.mp4
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Be informed,
Be Wise Be Weather Wise

visit us at http://www.metmalawi.com

Department of Climate Change and
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