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. .Extreme precipitation events cause floods.and flash floods.in.many.places around the globe and . .

these rank highest among natural hazards with the most disastrous impacts on infrastructure,

...........................................................................

. .threatening the existence of life and properties near water bodies now .and in the near future - -

(IPCC, 2007). With most cities traversed with rivers or located on the deltas of major rivers, this

down or completely mitigate the effects of floods and storm surges. The material is divided into
- three parts: (1) Flood and'storm surge awareness raising;, (2) Community based flood preparedness = -
.. .and mitigation lessons, and (3). Tree planting session along the coastal belt. lllustrations and . .

examples are derived from DRH 8, 10, 12, 16, 17, 53, and 63 contents and from flooding experience




Dar es Salaam City Profile

......................................................

compared to the total country’ s area of 947,300 km2 (Tanzania NBS, 2010). About 8% of its land
- lies below-10m-above mean sea level (Kebede et-al;, 2011).- - - - - - oo

.................................................................................
.................................................

between October and May (Msimu) over the Southern, South-western, Central, and Western areas
. of the country. The bimodal rainfall regime has two rain seasons, the long rain-season-(Masika)- - - - - -

experienced between March and May (MAM) and the short rain season (Vuli) occurring between

Figure 1: Location of Dar es Salaam City in Tanzania (Highlighted in light blue color is
the Msimbazi river basin, one of the most flood prone areas in the city)
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Figure 2: Aerial photograph of Dar es Salaam City center.

Flooding Events and Coastal Surges

Floods

A recent study done in East Africa shows thatthe short-rain season (October to December) is
projected to increase by more than 10% while the long rain season (March to May) is projected to
increase by more than 15% (Shongwe et al., 2010). This study confirms other similar findings for
the Eastern African region experiencing two rainfall season pattern (bimodal rainfall regime)
including Tanzanian coastal areas where Dar es Salam is located, thus increasing the.chances.of
flooding events.

A specific example of a flooding event was the one in Dar es-Salaam City from-20th to 22nd
December 2011, which caused significant impacts to the country’ s economy. About 43 people
were reported dead and the flooding left many people homeless while causing severe destruction
of infrastructure; including houses, roads, and bridges: Cumulative total rainfall for three days
amounted to 260.2mm at Julius Nyerere International Airport (JNIA) Station while 150mm was
recorded on 21st December alone. This amount of rainfall was record breaking in the 58 years
since the establishment of the station in 1953. Records of historical flood events that occurred in
Dar es Salaam City from 1983 to 201.1.are.shown in Table 1.
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No. Year Months Monthly Total Rainfall (mm) Meteorological Causes
Observed Long |Percentage
Term of
mean | longterm
mean (%)
1 1983  May 405.6 197.8 205 The rain was enhanced by El Nifio

2 1989 December 175.6 117.8 149 Tropical Cyclone Alberta was to a
large extent responsible for the
heavy rains

3 1995 May 374.2 197.8 189 There was continuous rainfall for
at least two days

4 1997  October 250.8 69.3 361 The rain was associated with strong
November = 152.0 125.9 121 El Nifo episode.
December  231.0 117.8 196

5 1998 January 107.3 76.3 141 The rain was associated with strong
February 123.7 54.9 225 El Nifo episode.

March 1552 1381 112
April 3199 2542 126 |
6 2002 April 5694 | 2542 | 224  Therain wasenhanced by El Nifio

7 | 2006 = November = 240.9 125.9 191 The rain was enhanced by El Nifio
December = 2304 117.8 196 o

8 2010  April 362.2 254.2 142

9 2011 December = 377.2 117.8 320 The rain was enhanced by the
easterly wave (43 killed, destruction
of properties and infrastructure)

10 2012  April 377.2 254.2 104 Convective activities during the
March to May rainfall season.
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Flooding of a major road along Msimbazi
River in Dar es Salaam in .

Rescue team at work during the flooding
event of Dec. 2011

Figure 3: Flood events in Dar es Salaam City

Destruction of infrastructures

Rising water levels due to floods in low

elevation areas
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Coastal Surges

“Coastal surge is an.abnormal.rise of water generated by a storm over and-above the predicted
astronomical tides” (NOAA). Storm surge may be caused by typhoons/hurricanes/tropical storms,
onshore strong winds, and low pressure. In Tanzania 1m sea level rise per century is predicted to
cause total land loss estimate of about 2,000 km2 (Mwaipopo, 2000) and Dar es Salaam would

haveto-face very high cost of adaptation-measures.
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(a) llustration of storm surge (Source: NOAA)

(b) Destruction from storm surge
(Source NOAA)

Figure 4: Storm surge
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. Awareness-raising for Flood and Storm.Surge Risks:. . .....................
_Methadolagy: ... .. .. ... . .

........................................

..... change of behavior and.lead to.good result such as building of raised houses.and keeping food - -

in safe places.

...............................................................




Figure 5: Folk song program for disaster awareness and evidence of good results
(lower right pictures) in Nepal (DRH 53)

a good channel to deliver climate and weather information such as risks of floods and storm

- surges in'the.community. This activity can-also be'demonstrated during the folk song activities " * -
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Figure 6: Examples of Facebook (left) and Twitter (right) pages for flood risk awareness

2. Schools and Colleges

(i) Selection of target schools and colleges:

The criteria could be vicinity to the flood risk areas and sustainability of the flood risk
education. For example some colleges have already established environmental
management divisions which will easily continue with the planned flood and storm surge
education for students in a.long term.

(ii) Preparation of teaching/demonstration materials.

Climatology of the area: This will enlighten the participants concerning the most likely
period of the year when flood risks are high (Figure 7). Also past statistics of the past flood
or storm surge events as highlighted in Table 1 'will be presented for moré understanding.

Dar es Salaam Monthly Average Rainfall
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Figure 7: Dar es Salaam rainfall climatology
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+ Adaptation to and mitigation of flood/storm surges: Including building of stilt (raised) houses

- which can be used-as evacuation centers-and food storage during floods (Figure'8 from DRH" " -

- -« What to do DURING flood and storm surge-disasters (e.g., running to safety beforeit is too late = -
_and trying.not to save properties for it may cost one’ s life.in the.process). . .. .......... ... ...

i Blue line is record of
% flood disaster in 1896

Figure 8: Raised houses in flood-prone areas:
Japan (top left), Bangladesh (top right), and
USA (bottom right). From DRH 8, 16, and 17
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THE UNITED REPUBLIC OF TANZANIA
MINISTRY OF TRANSPORT
TANZANIA METEOROLOGICAL AGENCY

Telegrmms:"METEOTDAR ES SAlhan.
Telephome: 155 (@) IT T46070H-8

Tebefan: 288 () 12 T40TAS PO BOX 505G

E-mail: meta metea go. &z DAl ES Salhnsl
PR v v e g o e
Ouar ref; TMASG22 1 January, 2013

Information to the Public
Heavy Rainfall, strong winds and large waves { Coastal areas)

Frformanion Mo, 2003000 =01
Tiamwe wf issoefFlanr) :

EAT s, s

Category:

Prlmformation 2: Advisary Acvizory

JxAdert W arming:

Valiad from:

Date 2™ January, 2013
Wadial rerz: il

Diate 3" Janwary, 2013

Ph o gl Hewvy rainfall {sbove 50 mm in 24hrs), strong winds greater than
Alkmihr and large waves excecding 2m for coastal arcas

Level of Confidence: Medium

Some ancas of Rukwa, Iringa, Mbeya, Njombe, Ruvuima,
Morogoro, Lindi and Mtwara regions

Existence of Tropical Storm “DUMILE™ over the North-cast of
Text: Madagascar which pulls moisture-rich air from Congo through
southem parts of Tanzania.

Expected affected Aneay

A Residents of high-nsk arcas, users of the sea and Disaster
; maonngement instinstions are advised 1o ke necessary precaution
Rewwarks: Updates regarciing the mentioned Tropical Storm will be issued

when necess ary

ISSUED BY TANZANIA METEOROLOGHOAL AGENCY

Figure 9: Typical extreme weather advisory issued by meteorological services (Source: TMA)
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Figure 10: Disaster awareness material and education

A: Typical meteorological and environmental products in display during weather and climate
aware raising campaigns by Tanzania Meteorological Agency (TMA)

B: Meteorologist explaining the meteorological products to students

C&D: Community members listening to the explanations

E&F: Government leaders visit the exhibitions as well to learn about the urgent disaster risk
prevention education including environmental issues, flood, and tsunami risk reduction
information (here one of the regional (prefecture) leaders was receiving explanation)
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identification of flood prone areas and flood risks in the fast growing Dar es Salaam City as a

- -sustainable and adaptive measure to extreme weather events will help decision makersto take -

groups in the community to work together to solve their common problems including reducing

. thEVU|nerabi|ity tO ﬂoodand StOfm Surge events. ........................................

; concerning flood preparedness and mitigation.

" iv. Discussion and evaluation of the activities including giving reminders on the available means
; """ of communicating impending flood or storm ‘surge‘events (e.d., through radio, television,”
; ...... mobile phone, and Internet). . . . .. . ..

244




Fhaze I Phase II:
Preliminary Study; Implgmentng.
Partidpatory Appraisal, Sqmmuninyiniiatyes.
Training on Trainers; Sommunity Netyark
\Water quality, supply Beyglapment; TrRining
and user assessment adiities,
study.

Community-hased

flood preparedness
and mitigation
‘/ = i W&m Organi:::n'o-na\
ingteraeas, Capadty Building;
. . Metwork Development;
Figure 11: Involvement of the community s e
in flood risk preparedness (left) and possible
implementation process (right).
Moderate Risk
MOST
v?smmme:
Elevatlon (m P~ e il .
a5 4 b Figure 12:
— , T e _
i e~ W Flood-prone areas in Dar es
0255 10 15 mmDmN ~ - W o ]
T -, - Salaam City in Tanzania
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. .Planting of Trees Along the Coastal belt. ...................................

. .Tanzania is.bordered by the Indian Ocean to the east.and boasts.of.about 940km.of .coastline. Dar. . .
es Salaam’ s coastline is part of this long coast line and hence exposes the city to tsunami and

storm surge risks. A clear example is the loss of 11 lives due to the 2004 Indian Ocean Tsunami
- -event: Although most of the deaths were due to high and strong tsunami waves; not much was - -

................................................
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...HowtodathisActivity: ... ... ... ... ... .. .. ...

.. Make.official communication with the responsible parties, including municipality. authorities, - -

local governments, National Environment Management Council (NEMC), and the Environmental

Division of the Vice President’ s office.

- - Convene-a short meeting-with-all parties to discuss the problem in depth-while arousing the - -

Figure 13: Coastal forest barrier in Japan (left) and mangrove forest in East
Java (right) (DRH 10 and 12)
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