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On the Diurnal Cycle of Rainfall and Convection over Lake Victoria and Its Catchment. Part I:
Rainfall and Mesoscale Convective Systems
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ABSTRACT: This article examines the diurnal cycle of lake-effect rains over Lake Victoria and of rainfall in the sur-
rounding catchment. The analysis focuses on four months, which represent the two wet seasons (April and November) and the
two dry seasons (February and July). Lake-effect rains are strongest inApril andweakest in July. In all cases there is a nocturnal
rainfall maximum over the lake and a daytime maximum over the catchment, with the transition between rainfall over the lake
and over the catchment occurring between 1200 and 1500 local standard time (LST). During the night the surrounding
catchment ismostly dry. Conversely, little to no rain falls over the lake during the afternoon and early evening. Inmost cases the
maximum over the lake occurs at either 0600 or 0900 LST and themaximum over the catchment occurs around 1500–1800 LST.
The diurnal cycle of mesoscale convective systems (MCSs) parallels that of overlake rainfall. MCS initiation generally begins
over the catchment around 1500 LST and increases at 1800 LST. MCS initiation over the lake begins around 0300 LST and
continues until 1200 LST.While someMCSs originate over the highlands to the east of the lake, most originate in situ over the
lake. Maximum MCS activity over the lake occurs at 0600 LST and is associated with the systems that initiate in situ.

SIGNIFICANCE STATEMENT: This article presents two new conclusions about rainfall over Lake Victoria. One is
that rainfall is enhanced over the lake in all months, even during the dry seasons. The other is that most nocturnal
mesoscale systems actually develop in situ over the lake. The results enhance our understanding of the Lake Victoria
system, which helps to sustain some 30 million people in East Africa and some 300 million living in the Nile basin. With
the threat of climate change looming large, increased knowledge of the lake systemwill allow for improved estimation of
its impact.

KEYWORDS:AU1 Africa; Lake effects; Precipitation; Mesoscale systems

1. Introduction

LakeVictoria, with a surface area of 68 870 km2, is the world’s
third largest lake by area (F1 Fig. 1). It provides the livelihood of
30 million people in Kenya, Uganda, and Tanzania. It sustains
the fishing industry and agriculture, and it also provides hydro-
electric power (Chamberlain et al. 2014). Equally important,
Lake Victoria is the source of the White Nile, the life-blood of
Sudan, South Sudan, and Egypt. A 1-m rise of LakeVictoria can
increase flow throughout the White Nile system by 70%–80%
(Sene 2000). Such a rise occurred in 1961, a year in which
overlake rainfall reached roughly 2500mm, or some 50%
above the long-termmean (Yin and Nicholson 2002). Between
1998 and 2020 its levels have fluctuated over a range of 3.5m,
creating tremendous variability in the Nile flow.

Over 80% of the input to Lake Victoria is provided by
rainfall falling over the lake itself. Regional topography and
lake–land breezes (Lumb 1970) enhance overlake rainfall
compared to rainfall in the surrounding catchment, with pub-
lished estimates varying from 28% to 85% (Yin and Nicholson
1998; Kizza et al. 2012; Thiery et al. 2015). The enhancement is
apparent in every month, with the ratio of overlake rainfall to
catchment rainfall varying between 1.2 and 1.6 (Nicholson
et al. 2021a). Significant rainfall occurs over the lake even in
months when catchment rainfall averages only 30–40mm.

Annually, the average enhancement was found to be 43%. This
value compares favorably with estimates based on rainfall
stations both over the catchment and on islands in the lake
(e.g., Flohn 1983; Flohn and Burkhardt 1985).

Studies have shown that this region is particularly sensitive
to climatic change, so that the longer-term response of the
lakes to global warming is a serious concern (Akurut et al.
2014; di Baldassarre et al. 2011). A thorough understanding of
the lake-effect rains is critical in evaluating this response and in
projecting future water resources.

In this paper, we advance that understanding by evaluating
the diurnal cycle of rainfall over the lake and its catchment
during wet and dry seasons, by contrasting conditions over the
eastern and western portions of the catchment, and by exam-
ining the diurnal cycle and spatial distribution of mesoscale
convective systems (MCSs) over the lake and surrounding re-
gions. The contribution of MCSs to the diurnal cycle is also
investigated. Section 2 reviews prior studies of the diurnal cycle
over Lake Victoria. Section 3 describes the methodology and
the data utilized. Section 4 shows the diurnal cycle of rainfall.
The cycle ofMCS activity and initiation is depicted in section 5.
A summary and conclusions are presented in section 6.

2. Background

The enhancement of rainfall over Lake Victoria and
the nocturnal rainfall maximum have long been known.Corresponding author: SharonE.Nicholson, snicholson@fsu.edu
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The lake–land breeze system which controls the rainfall was
first detected in 1908 by the Berson (1910) expedition. Further
discussion was found in several papers in a compilation by
Bargman (1960). Flohn and Fraedrich (1966) and Fraedrich
(1968) provided detailed descriptions of the circulation and
overlake rainfall based on extensive observations. Fraedrich
(1971, 1972) later published a model of the dynamics and en-
ergetics of the nocturnal circulation. Kayiranga (1991), Ba and
Nicholson (1998), and Yin and Nicholson (1998) focused on
convection and rainfall enhancement over the lake, using sat-
ellite estimates of cold-cloud duration. Yin et al. (2000) and
Nicholson and Yin (2002) described the diurnal cycle of rain-
fall, evaporation, and cloudiness over Lake Victoria. They
confirmed the nocturnal rainfall maximum over most of the
lake but found that a late afternoon maximum prevailed in the
east, consistent with that over land. Those results were con-
sistent with data from rain gauges over land or islands.

With the improvement of satellite methods for rainfall and
lightning assessment, interest in the diurnal cycle over Lake
Victoria has reemerged within the last few years. Holle and
Murphy (2017) showed intense lightning activity over the lake
from 0300 to 1100 local standard time (LST), with maximum
activity from 0700 to 1000 LST. Virts and Goodman (2020)
found a daytime lightning maximum north and east of the
lake, with the nighttime maximum propagating southwestward
across the lake. Annually, 85% of lightning clusters that pro-
duce over 1000 flashes over the lake initiate in situ, but themost
extreme clusters tend to form over land and move over the
lake. Initiation is most frequent between 2200 and 0400 LST
during the rainy seasons, but between 0500 and 0800 during the
two dry seasons. Thiery et al. (2016) got comparable results
when evaluating thunderstorm occurrence, using the method
of overshooting tops (OTs; Bedka et al. 2010). The method
identifies extreme updrafts associated with severe storms.
On average the nighttime OTs were concentrated over the
western portion of the lake and were completely absent over

the catchment. Daytime OTs showed a maximum to the
northeast of the lake, coincident with the lightning maximum
shown by Virts and Goodman (2020).

Haile et al. (2013) looked at the diurnal cycle of rainfall
frequency and intensity in the month of April. Examining the
rainfall stations used byDatta (1981) and comparing themwith
Tropical RainfallMeasuringMission (TRMM) 3B42 data, they
likewise found a daytime maximum in the east and a nighttime
maximum in the west. Dezfuli et al. (2017) showed that the
daytime maximum in the east occurred at roughly 1800 LST
during the wet seasons, but several hours later during the dry
seasons. Camberlin et al. (2018) pointed out that the daytime land
maximum and nighttime lakemaximum is common tomanyEast
African lakes. Mahony et al. (2020) showed convergence of wind
over the lake at night and the divergence during the day and
suggested that the storms formed over land drift over the lake at
night, where they become invigorated. Onyango et al. (2020)
similarly suggested that the afternoon storms initiated over the
land in the northeast propagatewestward over the lake. They also
found that the afternoon land maximum can be attributed to a
high incidence of moderate rainfall while the maximum over the
western half of the lake is associated with high rainfall intensity.

Tan et al. (2019) is the only paper to examine the diurnal
cycle over Lake Victoria in detail during all four seasons.
Based on data from the IntegratedMultisatellite Retrievals for
Global Precipitation Measurement (GPM) V06 Final Product
(IMERG-F), they found that maximum overlake rainfall oc-
curs several hours earlier in March–May than during June–
August (the dry season) or during September–November (the
secondary rainy season). March–May rainfall exhibited a
broad peak between roughly 0000 and 0900 LST.

3. Data and methodology

a. Overview of the approach

Most of the Lake Victoria region has a bimodal seasonal
distribution of rainfall. The two rainy seasons occur during the
two transition seasons. Rainfall is greatest during the ‘‘long rains’’
season, March–May. The secondary rainy season, the ‘‘short
rains,’’ occurs in October, November, and early December
(Nicholson 2015). The characteristics and large-scale forcing of
the two rainy seasons are very different (Nicholson 2017). June,
July, and August are the driest months. A second dry season
occurs in January and February.

The diurnal cycle is examined in the wettest month of each
wet season, April and November. It is also examined in the
driest month of each dry season, February and July. During
February the tropical rainbelt lies to the south of Lake
Victoria. In July it lies to the north. By examining these four
months, the lake effect is put into the context of highly con-
trasting large-scale meteorological conditions.

b. Data

Nicholson et al. (2021a) compared the performance of four
monthly satellite products over Lake Victoria and its catchment:
IMERG-F, Precipitation Estimation from Remotely Sensed
Information Using Artificial Neural Networks (PERSIANN)-
CDR, TRMM 3B43V7, and Climate Hazards Group Infrared

FIG. 1. Image of Lake Victoria and surrounding topography. The
solid black line shows the lake catchment.

Fig(s). 1 live 4/C

2 JOURNAL OF HYDROMETEOROLOGY VOLUME 00

JOBNAME: JHM 00#00 2021 PAGE: 2 SESS: 8 OUTPUT: Sat Oct 23 07:29:54 2021 Total No. of Pages: 11
/ams/jhm/0/jhmD210083



Precipitation with Station Data (CHIRPS2). TRMM 3B43V7
provided the best estimates of precipitation. Its daily equivalent,
TRMM 3B42V7, is used in this study.

Based on the performance of TRMM 3B43V7 in the Lake
Victoria region, it is expected that TRMM 3B42V7 will also
perform well here. Support for that assumption comes from
Guo and Liu (2016), who found that when TRMM 3B42 values
are aggregated to the monthly scale, they provide rainfall es-
timates extremely close to those of TRMM 3B43. Moreover,
several studies have examined the performance of TRMM
3B42 over areas within equatorial Africa and found good
agreement with gauge data (e.g., Cattani et al. 2016; Dezfuli
et al. 2017; Beighley et al. 2011; Awange et al. 2016; Diem et a.
2014; Asadullah et al. 2008). Haile et al. (2013) showed that
TRMM 3B42 did an adequate job in representing the diurnal
cycle at island stations in Lake Victoria.

TRMM 3B42V7 has 6-hourly resolution and will be used
in this study. It merges precipitation estimates from several
passive microwave sensors with microwave-calibrated infra-
red-based precipitation estimates and then performs bias ad-
justment using monthly accumulated rain gauge analysis from
theGlobal PrecipitationClimatologyCentre (Huffman et al. 2007,

2015; Huffman and Bolvin 2014). It has a spatial resolution of
0.258, and data are available for 1998–2020.

Counts and locations of MCSs are taken from a dataset of
Hartman (2016, 2021), which is based on the GridSat-B1
dataset of NOAA’s National Centers for Environmental
Information. TheMCS dataset is 3-hourly and extends to 358E.
It covers the six rainy season months of March–May, and
September–November and runs from 1983 to 2015. MCS oc-
currence is gridded at 0.58 resolution, and MCS initiations are
gridded to 18 resolution.

4. The diurnal cycle of rainfall

a. The two rainy seasons

F2Figure 2 shows monthly rainfall at eight times per day. In
April the lake is nearly rainless at 1500 LST while rainfall oc-
curs throughout the surrounding catchment. Rainfall is highest
(0.5–1mmh21) over the high terrain in the eastern periphery
of the basin. Maximum rainfall in that region occurs at 1800
LST, at which time rainfall ceases to the west of the lake. The
1800 LST maximum is somewhat anomalous, because in areas
surrounding East African lakes, peak rainfall generally occurs

FIG. 2. Mean diurnal cycle of rainfall in April and November.
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MONTH 2021 N I CHOLSON ET AL . 3

JOBNAME: JHM 00#00 2021 PAGE: 3 SESS: 8 OUTPUT: Sat Oct 23 07:29:55 2021 Total No. of Pages: 11
/ams/jhm/0/jhmD210083



around 1500 LST (Camberlin et al. 2018). Mahony et al. (2020)
suggest the reason for the delayed maximum is stronger lake-
breeze effects over Lake Victoria or a positive feedback be-
tween the lake breeze and anabatic winds, factors that can
increase the intensity and duration of storms. Between 1800
and 0000 LST the rainfall migrates westward toward the center
of the lake and conditions become progressively drier to the
west of the lake.

By 0300 LST there is an explosive increase in rainfall
over the lake with a maximum in its center. Over most of
the lake rainfall well exceeds 0.7 mm h21. Rainfall is de-
creasing over the high terrain east of the lake. Peak rainfall
occurs over the lake at 0600 LST and it is strongest over the
western half of the lake, a pattern that continues through
1200 LST. Rainfall exceeds 1 mm h21 over the western half
of the lake.

During November the diurnal cycle is exceedingly similar
in pattern, but the intensity of rainfall is generally lower.
The exception is higher rainfall to the west of the lake at
1500 and 1800 LST. The biggest contrast with April is with
the nocturnal overlake rains. As during April rainfall oc-
curs ubiquitously over the lake from 0300 to 1200 LST, but

rainfall totals are notably lower and peak rainfall occurs
later, at 0900 LST.

b. The two dry seasons

The diurnal cycle is considerably different during the dry
season months of July and February ( F3Fig. 3). The driest con-
ditions occur during July, when the tropical rainbelt lies well to
the north of the lake. The lake is almost completely free of
rainfall during five of the time periods, from 1500 to 0300 LST.
Rain occurs over most of the lake from 0600 to 1200 LST, with
maximum rainfall occurring in the west. Overlake rainfall
peaks around 0900 LST. Over the surrounding land there is
little rain except during the period 1500–2100 LST. It is con-
fined to areas north and northeast of the lake.

In February lake-effect rains begin earlier than during July,
at 0300 LST. Peak rainfall occurs over the lake at 0900 LST, as
in July. Clear conditions occur over the lake at only four time
periods, running from 1500 to 0000 LST. Over the surrounding
land there is considerably more rainfall than during July. From
0300 to 2100 LST it occurs almost throughout the lake catch-
ment. At other times it occurs mainly to the south of the lake,
but at 1200 LST nearly the entire catchment is dry.

FIG. 3. Mean diurnal cycle of rainfall in February and July.

Fig(s). 3 live 4/C
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F4 Figure 4 summarizes the diurnal cycle for the lake and
catchment during the wet and dry seasons. The dichotomy
between nighttime rains over the lake and daytime rains over
the catchment is clear in all months. There is also clearly an
enhancement of rainfall over the lake, compared to that over
the catchment, in all months. The switch from lake to land
rainfall occurs between 1200 and 1500 LST in all months.

During the long rains season, rainfall peaks over the lake at
0600 LST and over the catchment at 1800 LST. During the short
rains season the nocturnal peak occurs 3 h later and the daytime
peak occurs three hours earlier. During the dry seasons the time
of peak overlake rainfall varies between 0600 and 0900 LST but
catchment rainfall peaks at 1800 LST in all months.

The diurnal cycles in the western and eastern portion of the
catchment are compared inF5 Fig. 5. The diurnal cycle is mark-
edly stronger in the east than in the west, especially during the
two wet seasons (i.e., the long rains of March–May and the
short rains of October–December). Peak rainfall ranges from
0.4 to 0.6mmh21 in the east, but in the west it is lower than
0.2mmh21 during May and exceeds 0.4mmh21 during only
two months. In the east there is a pronounced maximum at
1800 LST in all months and little rain occurs between 0300 and
1200 LST. In the west the diurnal cycle of rainfall is bimodal,
with a maximum at 1500 LST in all months and a second
maximumat 0600 or 0900 LST. InMay the nocturnal maximum
is greater than the daytime maximum. During the dry season
months, rainfall is also much higher in the east than in the west.
In all six months the maximum in the east occurs at 1800 LST,
and from 0300 to 1200 LST it is almost completely dry. In the
west rainfall is bimodal in January and February, but in the
remaining months there is a single maximum at 1500 LST.
The nocturnal maximum in the west probably reflects the im-
pact of the strong katabatic flow off the eastern highlands.

F6Figure 6 summarizes the persistence of the timing of peak
rainfall. This shows the number of months in which peak
rainfall occurs at the same time. There is a clear pattern of high
persistence (8–12 months) over the highlands to the east and
west of the lake and low persistence over the lake and lowlands
to the north, south, and just west of the lake. The strong per-
sistence over the highlands shows the stationary forcing of the
mountain–valley winds. The variability over the lake itself and
the lowlands probably reflects to some extent the changing
contrast between the intensity of that systemover theRuwenzori
Mountains to the west and over the East African highlands to
the east. Changes in the large-scale winds might also play a
role. The timing of peak rainfall is also persistent over the
large clusters of islands in the lake, such as the Ssese Islands in
the northwest, the Ukerewe Islands in the southeast, Kome
Island in the south, and Nabuyongo Island in the central part
of the lake. These provide stationary forcing of a more local
land–sea breeze system.

c. Extent of the lake’s influence on rainfall

The results of the analyses of diurnal rainfall give a hint as to
the extent of the lake’s influence on catchment rainfall. It is
seen in Figs. 2 and 3 that the nighttime rains extend to the west
and northwest of the lake. A comparison with Fig. 1 suggests
that the westward reach of the lake effect rains appears to be
constrained by topography. To the east, it is difficult to dis-
tinguish between lake-effect rains and the rainfall enhance-
ment by the high topography near the shore. However, the
rainfall east of the lake at 0000 and 0300 LST appears to be
associated with the afternoon convection, so that the impact of
the lake-effect rains to the east appears to be minimal. An
impact there is unlikely because the prevailing winds are
easterly. Note also the strong persistence of the timing of

FIG. 4. Mean diurnal cycle over the lake and over the catchment in (left) the wet months and (right) the drymonths.
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rainfall in the areas just to the east of the lake (Fig. 6). This
suggests that the primary influence there is topography. The
region of weak persistence over the lake extends into areas
west and slightly north of the lake. Presumably these areas of
weak persistence mark the extent of the influence of the lake-
effect rains.

5. Mesoscale convective systems

Mesoscale convective systems develop as the merger of
individual thunderstorms. Over Lake Victoria thunderstorms
develop at night because the lake temperature remains fairly
constant while the atmosphere cools substantially, destabi-
lizing the atmosphere over the lake (Flohn and Burkhardt
1985; Datta 1981). The convergence of the land breezes
promotes the merger of the individual storms. Initially the MCS
grows vertically as it intensifies, producing convective rainfall. As
it approaches the tropopause, an anvil develops and spreads out in
all directions (Jackson et al. 2009). The result is substantial strat-
iform rainfall and a spreading of the region receiving rainfall.

F7 Figure 7 shows the diurnal cycle ofMCSs over Lake Victoria
during April and November. The data represent the total
number of MCSs during the period 1983–2015. During both
months MCSs occur frequently over the lake but compara-
tively seldom over most of the land. In April MCSs commonly
occur over the lake between 2400 and 1200 LST. At 2400 LST
they appear mostly over the eastern half of the lake and at 1200
LST they appear mostly over the western half. MaximumMCS
activity over the lake is at 0600 LST. At 0300 LST the maxi-
mum count is over the center of the lake but at 0600 and 0900
LST it is in the western portion, where the count (not shown)
gets as high as 26.

The picture is very different over the surrounding land.
Between 0300 and 1200 LST, whenMCSs occur frequently over
the lake, they are nearly absent over the land. At 1500 LST a
few develop over the highlands to the west of the lake, but at
1800 LST there is a strong surge of MCS activity to the east and
northeast of the lake. MCS count increases and the MCSs move
westward between 1800 and 0000 LST, and the storms diminish

FIG. 5. Mean diurnal cycle over the eastern and western portions of the catchment in (left) the wet months and
(right) the dry months.

FIG. 6. Persistence of the diurnal cycle of rainfall (see text). Island
locations indicated by letters: S 5 Ssese Islands, U 5 Ukerewe
Islands, N 5 Nabuyongo Island, KM 5 Koome Island, K 5 Kome
Island, and B 5 Buvuma Island.
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over the land area to the east of the lake. At 0000 LST the
maximumMCS count (not shown) over the eastern fringe of the
lake is 18–26. The maximum continues to move westward until
1200 LST. Maximum MCS activity over the lake occurs at 0600
LST and is situated toward the western shore of the lake.

MCS activity ismuchweaker duringNovember.Over land a few
MCSs appear to the west of the lake around 1500 LST and to the
east of the lakearound1800LST.As inApril, thosemovewestward
over the lake between then and 0000 LST. MCS activity is con-
centrated over the lake between 0300 and 1200 LST, with greater
activity in thewest than in the east. Themaximum is at around 0900
LST, when 15–17 MCSs occur over the center of the lake.

Mahony et al. (2020) and Onyango et al. (2020) suggest the
MCS activity over the lake actually commences over the land,
with systems moving westward at night. This idea is tested
using MCS initiation counts, shown in F8Fig. 8 for April and
November. In April initiation does begin over the land sur-
rounding the lake around 1500 LST. The count increases at
1800 LST especially to the east of the lake, where the count
exceeds 21 in several grid boxes. The eastern maximum does
propagate westward over the lake from then until 0000 LST.
However, strong initiation is observed over the lake itself at 0300
and 0600 LST. Overlake initiation continues through 1200 LST.
The same pattern occurs in November, but with fewer initiations

FIG. 7. Mean diurnal cycle of MCS count in April and November.

Fig(s). 7 live 4/C
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throughout the region. Thus, it seems that there is some prop-
agation of MCSs that initiate over land, but that the majority
over the lake initiate in situ.

Nicholson et al. (2021a) explored the relationship between
MCSactivity and rainfall in theLakeVictoria region on seasonal
and interannual time scales. The correlation between monthly
rainfall and monthly MCS count was calculated for each of five
months over the period 1983–2015. The correlations ranged
from 0.77 for October and May to 0.86 for March, suggesting
that the interannual annual variability of overlake rainfall is
strongly controlled by the number of MCSs that occur. On the
other hand, the number of MCSs did not explain the contrasts

in overlake rainfall from month to month. However, a com-
parison of Figs. 2 and 7 suggests that the diurnal cycle of over-
lake rainfall unsurprisingly appears tomirror the diurnal cycle of
MCS activity. This includes the spatial pattern and relative
magnitude over the course of the day.

This relationship is highlighted in F9Fig. 9, which shows the
diurnal cycle of rainfall and MCS count over the lake, over the
western catchment and over the eastern catchment in April
and November. This suggests an overwhelming role of MCS
activity in producing the nocturnal rainfall over the lake in
April and the strong but weaker role in November. This is
consistent with Nesbitt et al. (2006), who found that MCSs

FIG. 8. Mean diurnal cycle of counts of MCS initiation in April and November.

Fig(s). 8 live 4/C
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account for 50%–60% of the rainfall over Lake Victoria, and
with Jackson et al. (2009), who concluded they account for
75%–85% of the rainfall during the two rainy seasons.

6. Summary and conclusions

a. Diurnal cycle of rainfall

Amajor result of this study is to demonstrate that lake-effect
rains occur over Lake Victoria not only during the wet seasons
but also during both dry seasons. They peak at 0600 LST during
the long rains of March–May and at 0900 LST during the short
rains of October–December. During the six dry season months
they generally peak at 0900 LST as well. Over the catchment
they peak at 1800 LST during the long rains and 1500 or 1800
LST during the short rains. During the six dry months the peak
over the catchment is at 1800 LST.

During the dry-seasonmonths evaluated, July and February,
overlake rainfall was more limited in spatial extent and dura-
tion and smaller in magnitude than during the two wet-season
months, April and November. The diurnal cycle was similar
in April and November, but rainfall was overall lower in
November. In these months, rainfall occurred over most or all
of the lake between 0000 and 1200 LST. At 1500 LST some
rainfall was evident in the southwest and rainfall was evident in
the east at the remaining times. In contrast, during February
rainfall occurred over most or all of the lake from 0300 to 1200
LST and was extremely limited spatially or absent at other
times. In July lake-effect rains were apparent only between
0600 and 1200 LST and did not extend over the entire lake.

There is a clear dichotomy between overlake rainfall and
catchment rainfall. Overlake rainfall peaks during the
night and early morning and is much stronger than catch-
ment rainfall, which peaks during the afternoon and early
evening. In general, it is dry over the lake when rainfall
occurs over the catchment and, conversely, dry over the
catchment when rainfall occurs over the lake. The transi-
tion between lake and catchment rainfall occurs in all
months between 1200 and 1500 LST. Rainfall is higher over
the eastern part of the catchment than over the western,
likely a consequence of topographic contrasts between the
East African highlands in the east and the Ruwenzori
Mountains in the west.

Although the diurnal cycle over Lake Victoria is clear and
robust, it is not representative of other East African lakes
(Camberlin et al. 2018). A similar pattern is evident over the
two very large lakes, Tanganyika and Malawi, but the daytime
suppression is weaker than over LakeVictoria (Nicholson et al.
2021b AU2). The smaller lakes enhance rainfall over the lake itself
but tend to have a bimodal maximum in the diurnal cycle. The
nocturnal maximum appears to be lake-effect rains while the
afternoon maximum appears to be due to advection of systems
developed over land. Further research is needed to better un-
derstand the contrasts in the various lakes.

b. Association with MCSs

The MCS dataset used only includes wet season months, so
only April and November are considered. MCS activity is
weaker in November and may help account for the weaker
lake-effect rains in November. MCS initiation generally begins
over the catchment around 1500 LST and increases at 1800
LST. There appears to be some propagation of these systems
westward over the lake. However, MCS initiation over the lake
itself clearly begins around 0300 LST and continues until 1200
LST.While someMCSs originate over the highlands to the east
of the lake, most originate in situ over the lake.MaximumMCS
activity over the lake occurs at 0600 LST and is associated with
the systems that initiate in situ.
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