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ABSTRACT: The study investigated the dominant atmospheric circulation patterns associated with abnormal rainfall over
Rwanda during the March—May (MAM) rainfall scason in 1981=2010, The dala scts used in this study include: rainfall,
wind, sea surface tempersture (SST), and humidhity. Comrelation and composite analysis and Percent of Noemal Index (PNI)
were deployed in this study, In the wet years (1987, 1988, and 1998), the country was dominated by moisture convergence,
which s in line with wind anomalics that exhibits strong westerly winds from the Atlantic Ocean and southeasterly winds
origmated from the Indiun Ocean. These winds carry moist aar mass pussing over Congo to the study area, leading 1o wel
events. On the other band, casterly winds were noted over te study srea during the dry years (1984, 2000, 2007, and 2008).
The ohserved wet years coincided with the El Nifio events, while the dry vears are noted duning the [a Nifia episodes. The
dry years exhibited & wide spread of muisture divergence anomaly  te bow fevel and were characterized by the sinking
motion us opposed o the wel years with the rising motion. The anomalies of velocity potential/divergence further showed tal
the wet (dry) years were charactenized by convergence (divergence) at the low level, The results also show that there exists
a fow positive correlation between mean MAM ruinfall and SST over the Indian Ovean, which shows minimum influcoce
of the Ocean. On the other band, it was noted tsat rainfall amounts is significantly correluted at 95% confidence level with
the elevation (altitnde) of a given station. Thas sty improves the understanding of the occurrence of wet and dry events in
Rwanda, which s helpful m future monitonng of these events.
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1. Introduction

Wet and dry events, which may result in Nood and drought
episodes, respectively, are the main metcorological dis-
asters that cause devastating SOCKO-cCONOMIC IMpacts in
Rwanda) (MIDMAR. 2012). Scientists around the world
have made a great contribution to understanding these
extreme events (e.g. Xin efal., 2006, 2008). Over East

Alnca, some studies have suggested that the increase of

observed dry condition has been especially severe dur
ing the March - May (MAM) “long rain” scason (Williams
and Funk, 2011 Lyon and DeWitt, 2012). Since 1999,
there has been a substantial decline of the long-rain
(Lyon and DeWiu, 2012). Scicntists have confirmed the
occurrence of drought during the long-rain scason. An
cxample of a new flinding reganding a post-1998 increase
in drought frequency during the long-rain scason over
the Horn of Alrica was reported (Lyon, 2014). Gener-
ally, this decrease was attributed 1o the anticyclonic flow
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that develops over the Arabian Peninsula (although not
necessanly exclusively) rather thian anthropogenic climate
change (Lyon, 2014), Despite the efforts o understand
the occurrence of extreme climate events over Greater
Hormn of Africa (GHA), no exclusive case studics have
been carned oul in Rwanda. Rwanda (Figure 1a)) is
prone to frequent wet and dry conditions and highly vul-
nerable 1o those extreme weather events since its ccon-
omy is mainly driven by weather-dependent sectoes (Bart,
1993; MINITERE, 2006; Republic of Rwanda, 201 1), For
cxample, the severe droughts in Bugescea in 19992000
and 2006/2007 significantly harmed the livelihoods and
welfare of the people there (REMA, 2007). The crop
failure during the 2000 drought resulted 1n the depen-
dence on external food supplies in the Bugesera dis-
trict (WFP/FEWS-NET, 2003: REMA, 2007). Tt is impor-
tant o note that not only extreme wet/dry conditions but
also latc rainfall onsets and carly rainfall cessations play
a signilicant role in leading to crop failure. The Nya-
gatare, Gatsibo, Ngoma. and Kirche districts in the cast-
ern provinee and the castern parts of Nyanza and Gisagara
districts in the southern provinee are charactenized by the
high frequency of rainfall deficit, making them prone 1o




