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4.1.2 Averages: amount and typical timing of seasons

The bimodal rainfall pattern created by the ITCZ is evident in both rainfall regions (fig-
ures 4.1 and 4.3). Figure 4.3 show the average rainfall for 30 years of ARC2 data and the differ-
ence in the amount of rainfall that each region experiences. Increases in rainfall clearly coincide
with the months of March, April, and May (MAM), and again for September, October and No-
vember (SON), with dry periods in between. The peak rainfall month in the North Region is Oc-
tober, while it is September in the South Region. The largest difference in the amount of rainfall
between the two regions appears to be in April and October, and the rainfall for the two regions

appears to be the most similar during the DJF dry season.

Rainfall Regions

- n B South Region

B North Region

Rainfall (mm)
O Rr N W H U1 O
l

123 456 7 8 9101112
Months

Figure 4.3 Average daily rainfall by region

4.1.3 Results from onset and cessation determination

The MAM rainy season is shorter than the SON rainy season for both regions, as well as
the Ngogo data set (figures 4.4-4.6, table 4.1), which is in contrast with other parts of East Africa
where the MAM rains are considered the long rains (Williams and Funk, 2011; Camberlin and
Philippon, 2002; Lott et al., 2013) but corresponds to the definition given to the season by

Hartter et al. (2012). For the period of 1983 to 2012, the MAM season on average lasts 68 and 67



days respectively in the North and South Regions, while the SON season lasts 110 days in the
North Region and 102 days in the South Region. The 1997 — 2012 Ngogo dataset indicates a
similar result, and shows the MAM season to last an average of 60 days while the SON season
has an average duration of 95 days. The JJA dry season lasts longer in the South Region (95
days) than in the North Region (80 days). The North Region tends to experience both the onset
of the MAM and SON seasons earlier than the South Region; however, the onset of the MAM
and SON seasons appear to be very variable for both regions with a lot of fluctuations over the
entire 30-year period.

Table 4.1 Average seasonal duration for ARC regions (1983-2012) and Ngogo (1996-2012)

North Region | South Region Ngogo
DJF 104 97 108
MAM 68 67 60
JA 80 95 100
SON 110 102 95
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ARC2 North Region Seasonal Distribution
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Figure 4.4 Seasonal variations of the North Region, 1983-2012

ARC2 South Region Seasonal Distribution
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Figure 4.5 Seasonal variations of the South Region, 1983-2012
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Figure 4.6 Seasonal variations of the Ngogo data set, 1996-2012

4.1.4 Onset of MAM

There is considerable variability associated with the onset, it has occurred as early as
mid-February and as late as May, with the earliest onset and the latest onset being about two
months apart in the South Region and three months apart in the North Region. The mean onset
date for the MAM season for the period of 1983 to 2012 occurs in mid-March (tables 4.2 and
4.3). The coefficient of variation for the onset of the MAM season is higher than for the onset of
any other season, and is between 0.286 and 0.374 depending on the region (table 4.4). The Coef-
ficient of Variation for the onset dates of all seasons for the respective regions show that the on-
set of the MAM season had the highest variability in all three data sets. Table 4.4 illustrates the
variability that exists for the onset of all seasons for the period of record. The onset of the MAM
rains are more variable than the SON rains, which contrasts with reports for other parts of East

Africa (Camberlin and Philippon, 2002) that claim that the MAM rains are less variable than the
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SON rains. Figures 4.1 and 4.3 illustrate the progression of season throughout a year, and by
looking at the averaged 30-year data it is not clear when the respective seasons officially begin.
When comparing the ARC2 data sets with the Ngogo data set, the highest correlation
emerges between The North Region and Ngogo (0.4366) for the onset of the MAM season (table
4.5). The Ngogo rain gauge is situated within the North region, so this correlation appears logi-
cal. This also aligns with recommendations by Diem et al. (forthcoming) that ARC?2 estimations
are more accurate in the northern portion of western Uganda than the southern portion. Data
from the Ngogo gauge, like ARC2 data, indicate considerable seasonal variability between years

(figures 4.4-4.6).

4.1.5 Onset of SON

ARC?2 data as well as Ngogo indicates that the average onset of the SON season occurs in
early to mid-August (tables 4.2 and 4.3). The onset has occurred as early as mid-June and as late
as early September in the North Region and mid-October in the South Region. Table 4.2 illus-
trates the variability that exists in the onset dates of the SON season for the two rainfall regions
for 1983-2012, and table 4.4 contrasts the onset dates from the ARC?2 data set with onset dates
for Ngogo for 1996-2012.

The SON rains are show less variability than the MAM rains, but they do show the high-
est degree of variability in the South Region compared to Ngogo and the North Region. The
SON onset shows higher correlation between the South Region and Ngogo, than between the

North Region and Ngogo (table 4.5), which is opposite from the correlation for the MAM onset.



Table 4.2 Earliest, average, and latest onset dates for the MAM and SON seasons, 1983-2012

MAM SON
earliest mean latest earliest mean latest
‘;I;Ctﬁ 35 70 141 199 217 248
e (Feb 14) (Mar 11) (May 21) (Jul 18) (Aug 5) (Oct 5)
‘S"i(tf 45 69 106 202 230 292
Region (Feb 14) (Mar 10) (Apr 16) (Jul 21) (Aug 18) | (Oct 19)

Table 4.3 Earliest, average, and latest onset dates for ARC2 and Ngogo, 1996 — 2012

MAM SON
earliest mean latest earliest mean latest
e 38 65 103 199 214 244
— (Feb 7) (Mar 6) (Apr 13) (Jul 18) (Aug 2) (Sep 1)
Scﬁfhﬁie— 45 68 106 202 231 292
gion (Feb 14) (Mar 9) (Apr 16) (Jul 21) (Aug 19) (Oct 19)
48 84 106 205 238 280
NGOGO (Feb 17) (Mar 25) (Apr 16) (Jul 24) (Aug 26) (Oct 7)
Table 4.4 Coefficient of variation for season onset
DJF MAM JJA SON
North Region, 1983 - 2012 0.043 0.286 0.104 0.066
South Region, 1983 - 2012 0.047 0.277 0.145 0.115
Ngogo, 1997 - 2012 0.044 0.374 0.135 0.101
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Table 4.5 Correlation between North- and South Regions and Ngogo (1996-2012)

North and Ngogo South and Ngogo North and South

MAM onset 0.4366 0.2816 0.4296
MAM cessation -0.2953 -0.2069 0.8531
MAM duration 0.1049 0.0452 0.5988
MAM amount 0.1124 -0.0355 0.2066
SON onset 0.0853 0.3587 0.5109
SON cessation -0.1925 -0.08 -0.0265
SON duration 0.0315 0.1474 0.445
SOM amount 0.0945 -0.0341 0.135

4.1.6 Seasonal rainfall totals

There is considerable variability in the seasonal rainfall totals received by each region.
Figure 4.7 clearly shows that the MAM season is the most variable, while the DJF and JJA dry
season have the least variability. There appears to be a slight decrease in MAM rains beginning
in the mid to late 1990’s. The SON rains show a more drastic decrease, especially in the North
region. The North Region has a higher amount of rainfall for the beginning of the MAM and
SON rainy seasons, but the South Region experiences more rainfall towards the end of these
rainy seasons. Rainfall in the North Region has increased during the DJF and JJA dry season be-
ginning in the late 1990’s.The North Region has a higher amount of rainfall than the South Re-

gion for the DJF and JJA dry seasons.
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Figure 4.7 Seasonal rainfall totals

4.1.7 Seasonal trends in rainfall

Results of the trend analysis indicate a strong decrease in SON rainfall for the North re-
gion and a moderate decrease for the South Region (tables 4.6 (a) and 4.6 (b)). The trend analysis
also indicated that the amount of rain during the MAM season is decreasing and that the amount
of rainfall for the DJF and JJA seasons is increasing in the North Region. It is not clear whether
the absence of many trends for the South Region is due to the fact that they do not exist, or be-

cause ARC2 products are less accurate towards the south (Diem, et al., forthcoming).



Table 4.6 (a) Significant seasonal rainfall trends

Season Region Trend Period Correlation
Coefficient
DJF North Strong increase in rainfall 1983-2012 0.6911
DJF North Strong increase in rainfall 1983-2011 0.6911
DJF North Strong increase in rainfall | 1983-2010 | 0.6568
DJF North Strong increase in rainfall 1984-2012 0.7083
DJF North Strong increase in rainfall | 1984-2011 0.7083
DJF North Strong increase in rainfall | 1984-2010 | 0.6746
DJF North Strong increase in rainfall 1985-2012 0.6838
DJF North Strong increase in rainfall | 1985-2011 | 0.6838
DJF North Strong increase in rainfall 1985-2010 0.6458
MAM North Strong decrease in rainfall | 1983-2012 -0.3949
MAM North Strong decrease in rainfall | 1983-2011 -0.3473
MAM North Strong decrease in rainfall | 1984-2012 -0.5443
MAM North Strong decrease in rainfall | 1984-2011 -0.4970
MAM North Strong decrease in rainfall | 1984-2010 | -0.4499
MAM North Strong decrease in rainfall | 1985-2012 -0.5512
MAM North Strong decrease in rainfall | 1985-2011 | -0.5031
MAM North Strong decrease in rainfall | 1985-2010 | -0.4557
JJA North Strong increase in rainfall 1983-2012 0.6191

37



Table 4.6 (b) Significant seasonal rainfall trends

Season | Region | Trend Period Correlation
Coefficient
JJA North Strong increase in rainfall 1983-2011 0.5946
JJA North | Strong increase in rainfall 1983-2010 0.5933
JJA North Strong increase in rainfall 1984-2012 0.6394
JJA North Strong increase in rainfall 1984-2011 0.6174
JJA North Strong increase in rainfall 1984-2010 0.6221
JJA North Strong increase in rainfall 1985-2012 0.7170
JJA North Strong increase in rainfall 1985-2011 0.7045
JJA North | Strong increase in rainfall 1985-2010 0.7053
SON North Very strong decrease in rainfall 1983-2012 -0.8269
SON North Very strong decrease in rainfall 1983-2011 -0.8345
SON North Very strong decrease in rainfall 1983-2010 -0.8462
SON North Very strong decrease in rainfall 1984-2012 -0.8281
SON North | Very strong decrease in rainfall 1984-2011 -0.8380
SON North | Very strong decrease in rainfall 1984-2010 -0.8529
SON North Very strong decrease in rainfall 1985-2012 0.8325
SON North | Very strong decrease in rainfall 1985-2011 -0.8455
SON North | Very strong decrease in rainfall 1985-2010 -0.8646
SON South | Moderate decrease in rainfall 1983-2012 -0.3664
SON South | Moderate decrease in rainfall 1983-2011 -0.3911
SON South | Moderate decrease in rainfall 1983-2010 -0.5178
SON South | Moderate decrease in rainfall 1984-2011 -0.3262
SON South | Moderate decrease in rainfall 1984-2010 -0.4652
SON South | Moderate decrease in rainfall 1985-2010 -0.4632
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4.2 Surveys and focus groups

4.2.1 Demographic characteristics of participants

Survey participants represented varied demographic characteristics. Table 4.7 illustrates
the characteristics of the 180 survey participants. Overall the survey participants have varied
and diverse backgrounds, and are representative of the larger community. Individual breakdowns
of focus group participants are not available. Overall 223 women participated in focus group dis-
cussions; overall they represented a diverse range of ages (ranging from 18-87), tribes, and back-

grounds.
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Table 4.7 Demographic characteristics of survey participants

n =180 Min Max Mean St. Deviation
Age (years) 18 92 40.24 15.298
Sum of land (acres) 1 50 8.0783 7.65
Residence time (contin-
uous) 1 67 21.06 14.965
- Categoricalvariables
Gender Male Female
% 39 61
# 71 109
Head of household Male Female No response
% 78 18 4.4
# 140 32 8
Education None P1-P4 P5-P7 S1 and above No response
% 16 22 44 12 6
# 29 40 79 21 11
Wealth Above average Average Below average No response
% 4.4 18 76 2.2
# 8 32 136 4
Tribe Bafumbira Bakiga Banyankole Batooro No response
% 1.1 41.1 0.6 52.2 5
# 2 74 1 94 9
Resident status Newcomer Resident
% 25 75
# 42 129
Distance from park (cat-
egorical) Within 1 km over 1 km No response
% 59 38 3
H 106 68 6
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4.2.2 General farming practices

The gardens (a term local people commonly used to refer to their fields) are prepared di-
rectly after the harvest. Garden preparation involves removal of all organic material, such as
leaves and stalks, from the previous growing season. These materials can be tilled back into the
ground or sometimes burned on top of the soil and then tilled back into the ground in an attempt
to enrich the soil. The next step is to dig up the gardens; this is back-breaking work that involves
turning the soil to aerate it with only the use of hand held hoes. Digging up the garden is the final
step before planting. Farmers believe that the soil from a garden that has been dug up stays cool-
er, so that when it rains it will take less time for the soil to cool down which in turn allows them
to plant sooner.

Most farmers plant approximately after two to three rain events. These rain events can
occur within a few days or within a week or two, and involves farmers waiting for the soil to
reach saturation before they will plant. After two to three rain events enough water will have
soaked into the soil to soften and cool the ground sufficiently. It is worth noting that the two or
three rain events need to occur within months that rain is expected in order for farmers to plant;
rains are expected to begin in February for the MAM season and between July and August for
the SON season. If the rain events occur before these expected time frames farmers will not
plant. In general, sorghum, maize, and beans require two or three heavy rains, millet is planted at
a set date (August 15) and sweet potatoes are planted towards the end of the rainy season.

Focus group discussions indicate that based on their environmental experiences in this
region, people have come to expect the rainy seasons in mid-February and in mid-August and
planting is supposed to occur during February and March for the MAM season, and August and

September for the SON season. Tables 4.8 and 4.9 provide a general planting schedule for the
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region, indicating when crops are planted, harvested, and when garden preparation occurs.
Throughout the growing season farmers engage in two activities; guarding fields against crop
raiding from wild animals such as baboons (Papio anubis) and elephants (Loxodonta africana),
and weeding their fields.

These methods of garden preparation were widespread around the park, as were percep-
tions of when seasons should start. Despite the fact that two distinct tribes inhabit the area sur-
rounding the park and have done so for very different lengths of time, farming methods and the

tendency to wait for the soil to be saturated appear to be common to both tribes.



Table 4.8 General farming schedule for first planting

1% Planting (MAM)

PLANTING HARVESTING GARDEN PREPARA-
TION

Crop Month | What part of | Month What part of | Month | What part of
month? month? month?
(Early, Mid, (Early, Mid, (Early, Mid,
end) end) end)

Irish potatoes | Feb Mid Apr Mid April End

Maize Feb Early May Mid May End

Groundnuts Apr Mid Jul Early July Mid

Sweet pota- Feb Mid May Early May Mid

toes

Yams Jan Early Jan Early Jan Mid

Millet Feb Mid May Early May Mid

Sorghum Feb Mid Jun Early Jun Mid
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Table 4.9 General farming schedule for second planting

2" Planting (SON)
PLANTING HARVESTING GARDEN PREPARA-
TION
Crop Month | What part of | Month What part Month What part of
month? of month? month?
(Early, Mid, (Early, Mid, (Early, Mid,
end) end) end)
Irish potatoes | July Mid Oct Early Oct Mid
Maize Aug Early Dec/Jan* | Early Dec/Jan* | Mid
Groundnuts Aug Mid Dec/Jan** | Mid Dec/Jan** | End
Sweet pota- Jul Mid Oct Mid Oct End
toes
Yams Jan Early Jan*** Early Jan*** End
Millet Dec™ | Early Dec? Early Dec” End
Sorghum Dec? Early Dec? Early Dech End

*Two different types of maize are harvested a month apart.

**Depends on weather conditions — needs less rain.

***Yams takel yr to grow. Typically planted and harvested in Jan.
A Millet/sorghum commonly planted together. There are also other varieties of both millet

and sorghum.
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4.2.3 The MAM season

Surveys:

The majority of survey respondents agree that this season has become increasingly varia-
ble from year to year. Figure 3.8 illustrates the opinions of survey respondents regarding changes
in the MAM season, 94% of respondents indicate that the onset of the MAM is either variable or
later, and 88% of responses indicate that the cessation of the MAM season is variable or occurs
later. Rainfall results concur that the MAM season is highly variable, but they do not affirm the

beliefs of farmers that the seasons are increasing in variability.

Onset of MAM Cessation of MAM
5% 1% 1%
M Same M Same
M Variable M Variable
Earlier Earlier
0%
M Later M Later

B No response H No response

Fig. 4.8 Perceptions of farmers regarding onset and cessation of MAM season

The perceptions of farmers regarding the onset of the MAM season were not independent
from park direction (table 4.10). Participants that live to the east of the park have more agree-
ment that the onset is variably, but participants to the west of the park have slightly less agree-
ment. There are a higher number of participants to the west of the park that feel that the onset of
the MAM is occurring later. No significant relationships emerged between perceptions of chang-
es in the MAM season and distance from the park, residence time, wealth, education, gender, or

ethnicity, indicating that these factors did not influence perceptions of MAM onset. All partici-
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pants shared perceptions of the cessation of the MAM season, and no significant relationships

emerged in relation to any location or demographic factors (table 4.11).

Table 4.10 Relationships between demographic and location characteristics and survey responses
regarding onset of MAM season.

Demographic or Majority response (%) Pearson's Chi Sq.
Location charac- Asymp. Sig.
teristic variable later (2-sided) Significant
Direction
East 78 22 0.052 yes
West 64 36
Tribe
Batooro 70 30 0.86 no
Bakiga 72 28
Gender
Female 68 32 0.49 no
Male 74 26
Wealth
Above average 71 29 0.822 no
Average 74 26
Below average 68 32
Education
none 74 26 0.6 no
P1to P4 76 24
P5 to P7 67 33
S1 and above 62 38
Distance
within 1km 75 25 0.162 no
over 1 km 64 36
Resident time
newcomer 73 27 0.695 no
resident 68 32
Distance (continuous)
Kruskall Wallis Test p =
0.465 ] 1o
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Table 4.11 Relationships between demographic and location characteristics and survey responses
regarding cessation of MAM season.

Demographic or Location WO ues gonte (99) I:z:rign's S?hi 210
characteristic variable later (2-s}ilder<)i) - Significant
Direction
East 86 14 0.158 no
West 76 24
Tribe
Batooro 81 19 1.000 no
Bakiga 2 18
Gender
Female 83 17 0.408 no
Male 76 24
Wealth
Above average (1) 75 25 0.730 no
Average (2) 85 15
Below average (3) 80 20
Education
none 80 20 0.739 no
P1 to P4 88 12
P5 to P7 79 21
S1 and above 78 22
Distance
within 1km 82 18 0.302 no
over 1km 75 25
Resident time
newcomer (<10
yIs) 81 19 1.000 no
resident (>=10 yrs) 80 20
Distance (continuous)
Kruskall Wallis Test p = 0.590 - no
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Focus Groups:

For the MAM season, the rains are expected to gradually begin in mid-February, with in-
creasing rainfall in March. These rains are expected to last until the end of May, but farmers per-
ceive these rains to be ending before May. These perceptions are confirmed in figures 4.4 — 4.6,
which indicate that although the MAM cessation has always been variable, it seems rarer for the
MAM to last through the end of May nowadays compared to the past. Farmers claim that overall
they feel that this season has become shorter, with a delayed onset and an advanced cessation,
and they state that the rains keep disappearing in February. The distribution of rainy seasons for
the Ngogo data set (fig. 4.6) and the distribution of the seasons for the ARC2 North Region (fig.
4.4) show that the MAM season has consistently started after February, which is also in line with
the perceptions of focus group participants.

Focus group participants agree that the MAM season has become highly variable from
year to year. They claim that some years the MAM season is similar to the way it was in the past,
but that rainfall for this season is decreasing overall. Figure 4.7 indicates a decrease in seasonal
rainfall totals for the MAM season beginning in the late 1990’s. These perceptions are affirmed
by the results from the trend analysis, which indicates a strong negative trend in the rainfall totals

of the MAM season.
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4.2.4 The SON Season

Surveys:

The majority of respondents indicated changes in the onset and cessation of the SON sea-
son, yet there is less of a consensus regarding the changes in the SON season than there is re-
garding the changes in the MAM season. The majority of responses were almost divided be-

tween the categories of “variable” and “later”.

Onset of SON Cessation of SON
4% 3% 1%
W Same W Same
M Variable M Variable
Earlier Earlier
M Later M Later

B No response H No response

2% 1%

Fig. 4.9 Perceptions of farmers regarding onset and cessation of SON season

Cross-tabulations between demographic and spatial and responses that fell within “varia-
ble” and ‘later” categories showed that respondents are almost divided between those that think
the SON is either later or variable every year (tables 4.12 and 4.13). These perceptions of change
are shared amongst the wider population. The only significant relationship to emerge out of the
examinations of cross-tabulations is that those that live to the East side of the park feel that the
cessation of the SON season is becoming more variable, whereas those that live to the West of
the park are split between perceiving the season cessation to be later or variable. Farmers’ re-

sponses regarding the cessation of the SON season are not evident in the rainfall analysis.
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Table 4.12 Relationships between demographic and location characteristics and survey responses
regarding onset of SON season.

Majority response
Demographic or Spatial | (%) Pearson's Chi Sq.
characteristic Asymp. Sig.
variable | later (2-sided) Significant
Direction
East 48 52 0.520 | no
West 42 58
Tribe
Batooro 48 52 0.516 | no
Bakiga 42 58
Gender
Female 39 61 0.105 | no
Male 53 47
Wealth
Above average (1) 57 43 0.476 | no
Average (2) 52 48
Below average (3) 42 59
Education
none 44 56 0.172 | no
P1 to P4 53 47
P5 to P7 36 64
S1 and above 60 40
Distance
within 1km 47 53 0.415 |no
over 1km 40 60
Resident time
newcomer (<10 yrs) 38 62 0.578 | no
resident (>=10 yrs) 44 56
Distance (continuous)
Kruskall Wallis Test p =0.220 - No




52

Table 4.13 Relationships between demographic and location characteristics and survey responses
regarding cessation of SON season.

Majority response
Demographic or (%) Pearson's Chi Sq.
Location characteristic varia- Asymp. Sig.
ble later (2-sided) Significant
Direction
East 79 21 0.002 yes
West 53 47
Tribe
Batooro 60 40 0.384 no
Bakiga 68 32
Gender
Female 60 40 0.305 no
Male 69 31
Wealth
Above average 86 14 0.282 no
Average 70 30
Below average 60 40
Education
none 50 50 0.182 no
P1 to P4 62 38
P5 to P7 73 27
S1 and above 58 42
Distance
within 1km 66 34 0.484 no
over 1k 59 41
Residence time
Newcomer (<10yrs) 60 40 0.842 no
resident (>=10yrs) 63 37
Distance (continuous)
Kruskall Wallis Test p =
0.239 - no
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Focus Groups:

There is agreement among focus group participants that this season has more rainfall than
the MAM season, with the amount of rainfall being heavier than for the MAM season. This is
clear in the analysis of rainfall data (table 4.1, and figures 4.4-4.6). They mention that this season
frequently has heavy rains with high winds that could damage crops, but that this has always
been the case for the SON season.

There was a divide among focus group participants regarding potential changes during
this season. Half of the focus groups felt that this season had not changed much compared to the
past, and the other half felt that the SON season has become shorter, with a delayed onset, and
that rainfall has become heavier during this season. An investigation into the timing of the SON
season in figures 4.4-4.6 does not provide evidence that the season has a delayed onset. Interest-
ingly, rainfall results show a very strong negative trend for this season that is not noted by focus
group participants. There was no spatial pattern in the responses of focus groups.

SON is the main harvest season, this is in contrast to the rest of East Africa where the
MAM season is said to be the main harvest season (Camberlin and Philippon, 2002; Funk et al.,
2008; Williams and Funk, 2011). In other parts of East Africa the MAM season is the main har-
vest season because it has less variability than the SON season (Camberlin and Philippon, 2002).
This appears to be the opposite around Kibale, where the SON season (table 4.4) shows less var-
iability than the MAM season. The majority of participants say the SON season has always been
the main growing season, but a few say it has become this way only after the MAM season be-

came more unpredictable. They save more seeds for the SON season.
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4.2.5 Dry seasons

Surveys:

There is more agreement among the Batooro that the amount of rain during the DJF sea-
son is more variable, and more Bakiga than Batooro feel that the amount of rain is less (fig 4.13).
More agreement exists among residents that the JJA season is drier now compared to 10 years
ago, and more newcomers than residents feel that the amount of rain during JJA is variable (fig.
4.14). No other significant relationships emerged.

Focus Groups:

The majority or focus group participants felt that the DJF dry season was variable from
year to year, with a smaller amount of people feeling that it was drier now compared to the past.
Perceptions of the JJA dry season were the opposite. For the JJA dry season, the majority of par-
ticipants felt that the season was getting drier, with a smaller percentage of people claiming that
the season is variable from year to year. No significant relationships emerged between any spa-
tial or demographic characteristics and responses to either of the dry seasons (tables 4.14 and
4.15).

There is disagreement between perceptions of the dry season and the results of dry season
analysis. Participants feel that the seasons are variable from year to year or becoming drier, while
rainfall data shows that these seasons do not appear to be highly variable and they are becoming

wetter.
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Table 4.14 Relationships between demographic and location characteristics and survey responses
regarding amount of rainfall during DJF season.

Majority response

Demographic or (%) Pearson's Chi Sq.
Location characteristic Asymp. Sig.
variable drier (2-sided) Significant
Direction
East 68.4 31.6 0.242 no
West 717.8 22.2
Tribe
Batooro 80.8 19.2 0.072 yes
Bakiga 66.1 33.9
Gender
Female 78.2 21.8 0.178 no
Male 67.9 32.1
Wealth
Above average 71.4 28.6 0.820 no
Average 79.2 20.8
Below average 73.1 26.9
Education
none 80.0 20.0 0.205 no
P1 to P4 69.0 31.0
P5 to P7 67.7 32.3
S1 and above 92.9 7.1
Distance
within 1km 77.8 22.2 0.237 no
over 1km 67.9 32.1
Residence time
newcomer (<10yrs) 69.7 30.3 0.436 no
resident (>=10yrs) 76.5 23.5
Distance (continuous)
Kruskall Wallis Test P = 0.982 - no
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Table 4.15 Relationships between demographic and location characteristics and survey responses
regarding amount of rainfall during JJA season.

Demographic or Majority re-
Spatial characteris- | sponse (%) Pearson's Chi Sq.
tic variable ‘ drier Asymp. Sig. | Significant
Direction
East 13.9 86.1 0.872 no
West 16.1 83.9
Tribe
Batooro 18.0 82.0 0.833 no
Bakiga 15.9 84.1
Gender
Female 11.5 88.5 0.052 no
Male 22.7 71.3
Wealth
Above average 12.5 87.5 0.497 no
Average 22.6 77.4
Below average 14.2 85.8
Education
none 3.8 96.2 0.282 no
P1 to P4 21.6 78.4
P5 to P7 15.6 84.4
S1 and above 15.8 84.2
Distance
within 1km 14.9 85.1 1.000 no
over 1km 15.9 84.1
Residence time
newcomer
(<10yrs) 25.6 74.4 0.031 yes
resident
(>=10yrs) 11.5 88.5
Distance (continuous)
Kruskall Wallis Test P =
0.729 - no
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4.3 Adaptations to perceived changes in rainfall

The majority of respondents feel that the onset of the MAM season has become more var-
iable in recent years. They feel that the onset can be delayed, and that the February rains keep
disappearing. They also feel that the MAM season ends prematurely, and while they expect it to
last through May, it tend to end before this time. These perceptions are supported by the analysis
of rainfall data, which does show that the MAM season is highly variable, but it does not affirm
that the MAM is becoming increasingly variable. The rainfall data also shows that rainfall during
February and May is more sporadic, aligning with perceptions. The majority of respondents per-
ceived the SON season to have a delayed or variable onset, and that the cessation was variable
between years. The rainfall data does not confirm that the onset is delayed. The cessation does
appear to be variable, but to a lesser extent than the MAM season.

Only 1% of survey respondents indicated that they were not concerned with changes in
the weather (fig. 4.10). Open-ended survey questions were aimed at finding out why respondents
may be concerned with changing weather conditions. Four key themes of concern emerged from
the open ended survey question: (A) lower yields, (B) uncertainty of when and what to plant due
to changes in the seasons, (C) drying of crops, and (D) the long dry period (JJA) is perceived to
be lengthening.

Participants mentioned how they were impacted by increased variability and changes in
rainfall, and key themes of adaptation emerged from the focus group discussions. Adaptations
implemented by farmers include modification of planting times based on season onset, and the

desire to expand into new cropland, in particular forests or wetlands.



58

Do changes in the weather worry you?

1%

m Not at all
B Somewhat

Alot

H No response
64%

Fig. 4.10 Do changes in the weather worry you?

4.3.1 Modification of planting time

The majority of farmers have adjusted their planting schedules for specific crops. Farm-
ers claim that they had set planting times in the past, but now they have to follow the rains to
know when to plant. They used to plant crops from mid-February to the end of March for the
MAM season, but in recent years the planting season has expanded and farmers have to be ready
to plant anywhere from early February to the end of April. Planting time for the SON season
used to range from mid-August to the end of September, but now farmers have to be prepared to
plant from July through October, depending on when the seasons begin.

The majority of focus group participants claimed that October has always been their most
important planting season, but a small number of participants felt that the October season be-
came the main growing season only after the MAM season became less reliable, and that both

seasons used to be equally important in the past. The increased reliance on the October season is
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another potential adaptive measure implemented by farmers. The MAM does show a higher de-

gree of variability than the SON season (table 4.4).

4.3.2 Desire for expansion of cropland

A limited area of land is available to people in this region due to the rapidly growing
population. Focus group participants claimed that farmers that have been able to start growing in
wetlands, areas along rivers, or forested areas are getting better yields than others. According to
focus group participants, wetlands or areas close to rivers have become more sought after
cropland. In addition to climatic factors, limited land for a growing population as well as prob-
lems with soil fertility could motivate this behavior. Farmers claim that those who are growing in
wetlands do not have to wait for two to three rain event before they start planting, and they can
therefore maximize the length of the rainy season. Focus group participants have shared the fol-
lowing, for example, regarding motivation for expanding cropland into wetland areas:

“In cooler parts, closer to the swamp, you can plant before the soils are wet (because
there is more water in the soils making it cooler), but in the drier parts you have to wait for soils
to be wet enough. “

“Those that are getting good yields today are those that are planting in wetlands.”



60

S. DISCUSSION

Broadly, this research was intended to provide an understanding of the characteristics of
rainfall and rainfall variability around Kibale National Park. Results align with studies that have
indicated that the rainfall of this region may be more complex than was reported by the regional
studies of Basalirwa (1995) and Ogallo (1980; 1989) (Seimon and Picton-Phillips, 2010;
Stampone et al. 2011). The knowledge of the location and characteristics of the two distinct rain-
fall regions within this landscape can be useful to agricultural development and land manage-
ment initiatives, since unique approaches may be required to suit the needs of the respective rain-
fall regions.

Further complexities also emerge within the seasons around Kibale National Park, and
seasons elsewhere in East Africa. Many studies that consider East African rainfall indicate that
the MAM season is considered less variable than the SON season, as well as the longer rainy
season and main growing season (Camberlin and Philippon, 2002; Williams and Funk; 2011;
Funk et al., 2008), this is not the case for Kibale. Results from this study indicate that the oppo-
site is true: rains during the SON season are les variable than the MAM season, last longer than
the MAM season, and that the SON season is also the main growing season for this region.
Based on this, agricultural practices will be different around Kibale compared to other parts of
East Africa. Changes in the SON season will impact farmers of this region more so than farmers
in other parts of East Africa, which should be noted by developmental organizations and organi-
zations concerned with aid and food security.

The differences that exist between the rainfall of Kibale and the rainfall of the rest of East

Africa suggest that Kibale’s rainfall may have less in common with East African rainfall, than
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was initially thought. This could provide an explanation for why the effects of strong ENSO
years are not evident in the rainfall characteristics of the last 30 years around Kibale.

Decreases in seasonal rainfall totals of the MAM season was indicated by this analysis
and aligns with studies by Camberlin and Philippon (2002), Funk et al. (2008), Williams and
Funk (2011), and Hartter et al. (2012), but contradicts reports by the [IPCC (2007) that rainfall is
likely to increase for this region. Abrupt decreases in the seasonal totals of the MAM and SON
rainy seasons occurred in the North Region of Kibale in the late 1990’s.Lyon and Dewitt (2012)
attribute abrupt decreases in MAM rainfall, beginning in the late 1990’s, to changes in sea sur-
face temperatures. The fact that the SON season experienced a similar abrupt decrease during the
same period raises the question of whether changes in sea surface temperatures could be affect-
ing the SON season in a similar manner to the MAM season.

Although the North Region showed more significant decreasing trends for the MAM and
SON seasons, this analysis does not provide definitive proof that such trends are lacking in the
South Region. Diem et al. (forthcoming) found that ARC2 estimates were more accurate towards
the north, and due to potential inaccuracies that may be associated with the South Region, com-
plexities and details regarding the South Region may still be obscured in this analysis.

The vast majority of respondents have indicated that the rainy seasons are now more var-
iable than they were in the past (10 or more years ago). The most agreement existed regarding
variability associated with the MAM season, and a perceived decrease in the length of the MAM
season. Perceptions tend to be widespread among participants, with factors such as of age, eth-
nicity, residence time, gender, wealth, or proximity to the park bearing little to no influence over
how people perceive the seasons. Participants had a better recollection of weather patterns of the

recent past, than weather patterns from long ago. Participants claimed that the MAM season has
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been beginning later and ending sooner, which is a clear pattern that emerged in the North Re-
gion (fig. 4.4) since 2007.

The decreases in rainfall and the high degree of variability that is associated with rainy
seasons, impact the lives of people that live in this region by affecting agricultural practices,
causing worry among farmers, and potentially reducing yields. The majority of participants have
indicated that they have adapted to changes in the seasons by modifying their planting times
based on when the rains begin. Such modifications can have a domino affect on agricultural
practices that occur later in the season, leading to much uncertainty and worry. If farmers plant
late, they will harvest late, and subsequently be late in preparing their fields for the next season.
Stress over timely field preparation could potentially lead to families keeping their children out
of school to aid in the preparation, since it is not uncommon for children to partake in certain ag-
ricultural tasks during strenuous times (Mackenzie and Ahabyona, 2012). Potential reductions in
yields due to the heavy reliance of this region in rain fed agriculture, can impact the food security
of families. Reductions could limit the abilities of families to sell excess crops in exchange for
some income to pay for dry goods, medicine, or schooling.

If decreases in rainfall persist and lead to reductions in yields, there is a possibility that
farmers could turn to other natural resources in their surrounding environment as a coping mech-
anism. This could affect parks and protected areas in this region where deforestation and loss of
habitat is already a concern, since natural resources are frequently located in such areas. The de-
sire that was expressed by respondents to extend their cropland into areas such as wetlands or
wooded areas may be the first signs that people here are already relying even more on natural

resources than they did before.
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Even though park boundaries are maintained, the overall health of a park is still intricate-
ly linked to its surrounding ecosystem (Adger, 2013; Fisher and Christopher, 2007). This study
indicates that respondents are farming more extensively and intensively in response to perceived
changes in rainfall, and there is a possibility that they may rely more heavily on natural resources
if decreases and variability in rainfall lead to yield reductions, and these factors will inevitably
affect the health of parks.

Much of the research on climate change has focused on top-down methods, and impact
analyses that are based on the outputs of global models that are relevant at the international, na-
tional, or regional scales at which climate organizations work (Orlove et al., 2010). These broad
climatic evaluations may have limited relevance to local manifestations of climate variability and
change (Wilbanks and Kates, 1999), and they do little to answer specific questions posed by
smallholder agriculturalists in impacted regions (Orlove et al., 2010). If adaptation is the path to
weathering climatic changes, knowledge of perceptions in an important stepping stone towards
this destination. Farmers claim that they used to have set planting times in the past, but they have
been adjusting to changes in the current weather by waiting for the rains to begin, or as they say,
“following the rains”, before they plant. The evidence of constant variability in seasonal onset
throughout the last 30 years suggests that the inclination of farmers to wait for the rains may not
be a new adaptation. Decreases in the amount of rain in the MAM season may call for a new type
of adaptation, an adaptation or plan that will simultaneously address declining rainfall while con-
sidering other concerns that farmers have (such as loss of soil fertility and crop raiding) because
these stressors affect crop productivity and the related well-being of farmers in this area.

The adaptations of communities that were indicated by this study are considered autono-

mous adaptations, since they were implemented without knowledge of climatic predictions
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(Smithers and Smit, 2009; Nyanga et al., 2011). While they may lessen the adverse effects of
variability and change, they may not be sustainable and there may be other adaptive measures
that could allow farmers of this area to take advantage of new situations that are arising and to
build more resilience. The increases in rainfall during the JJA and DJF seasons could be one
such situation. Future studies that consider adaptation should investigate possibilities for planned
adaptations over autonomous adaptations in order to promote sustainability and food security
within this region.

The events that are unfolding around Kibale are likely not an isolated occurrence. Kibale
and its surrounding communities are fairly representative of the Albertine Rift, in that parks are
frequently surrounding with large populations that are dependent on rain fed agriculture. Chang-
es in rainfall have been noted for other parts of the Albertine Rift, but while little is known on
how people from other parts of the Albertine Rift have perceived changes and adapted, there is a
good chance that they perceive and adapt to these events similarly to the communities surround-
ing Kibale. If this is the case, other protected areas will face the same challenges that Kibale
does.

Limitations:

The reliance on the recall of people is one of the biggest limitations in this work since it
can be difficult for people to recall the past with great detail. In fact, this research shows that par-
ticipants remember things in the near past much more vividly than they do things that happened
or situations that have occurred further back. The use of multiple methods in this project is an
attempt to address the limitation associated with recall and memory.

The reliance on satellite rainfall estimates is another limitation, and although these esti-

mations us with a fairly detailed picture of what is happening in the region the estimations are
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inferior to ground level data. Comparisons between ARC2 data and Ngogo observations showed
some similarities, but they also showed differences. A more ideal situation would have involved

long term, complete rain data from multiple gauges on the ground. Ngogo provided very detailed
and complete rainfall records, but it was only available for 1996-2012, which is not a period that

is sufficient to build an understanding of regional climatic characteristics.

The methods used to determine season onset and cessation have successfully been used in
peer-reviewed research in similar climatic regions (Marengo et al. 2001). I think better and more
accurate methods can be developed to determine season onset and cessation, especially if people
from local regions were consulted. Cessation is especially problematic since the rainy seasons
slowly taper off, and a definitive moment in time that represents the boundary between the rainy

season and subsequent dry season is frequently does not exist.

Ideally, all results should be validated and then shared with farmers to ensure that there is
alignment between what farmers meant and the interpretation of their responses. At the current
time this is not possible. It is my hope that these results can be shared with farmers around

Kibale at a future date.
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6. CONCLUSIONS

An analysis of 30 years of satellite rainfall data shows that two homogenous rainfall re-
gions exist in the vicinity of Kibale National Park: a wetter region to the north and a drier region
to the south. More importantly the results of this analysis emphasize that there is considerable
variability in the seasonal timing and amount of rainfall in this region. The earliest and latest on-
set dates for the 30-year period were two to three months apart for both the MAM and SON sea-
sons. An investigation into the variability of the onset dates of the four seasons shows that the
onset of the MAM season is the most variable. Results from surveys and focus groups show that
farmers are keenly aware of this variability, and the majority of farmers agree that the MAM sea-
son is variable. They claim that both the timing and amount of rainfall is problematic. Although
some farmers believe that changes are occurring in the SON season, opinions regarding this mat-
ter are less cohesive. The extent to which there is agreement that the MAM rains are changing
indicates that the MAM season is a large concern or farmers around Kibale.

It appears that the timing and amount of rainfall are inherently variable throughout the
entire 30-year period, yet farmers feel that the variability has increased in recent years. The ma-
jority of respondents feel that the onset of the MAM season has become more variable in recent
years. They feel that the onset can be delayed, and that the February rains keep disappearing.
They also feel that the MAM season ends prematurely, and while they expect it to last through
Mays, it tends to end before this time. These perceptions are supported by the analysis of rainfall
data, which does show that the MAM season is highly variable, but it does not affirm that the
MAM is becoming increasingly variable. The rainfall data also shows that rainfall during Febru-

ary and May is more sporadic, aligning with perceptions.
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The majority of respondents perceived the SON season to have a delayed or variable on-
set, and that the cessation was variable between years. The rainfall data does not confirm that
the onset is delayed. The cessation does appear to be variable, but to a lesser extent than the
MAM season. A trend analysis of seasonal rainfall amounts indicated that both the MAM and
SON rainy seasons have experienced negative trends in rainfall, while the DJF and JJA dry sea-
sons appear to be getting wetter. The trend for the SON season was the most significant. Partici-
pants indicated that the dry seasons were variable, which do not match up to rainfall estimates
that indicate that DFJ and JJA are becoming wetter.

Overall the majority of participants agree on perceptions of rainfall variability and
change. A slight relationship between park direction (whether the participant lived to the east or
west of the park emerged) and their perceptions of climate variability and change emerged, how-
ever perceptions tended to be widespread and shared by most participants. Participants have been
adapting to perceived changes by modifying their planting time and they have also expressed the
desire to obtain cropland in wetland or forested/wooded areas.

Final recommendations include: (1) The need to monitor the SON and MAM rains to as-
sess seasonal rainfall amounts, variability, and changes, (2) Development of planned adaptations
to climatic variability that moves beyond coping, (3) Development, promotion, and support for
initiatives that blend conservation and development goals, (4) Maintenance and establishment of
ground level rain gauges to aid in monitoring weather here, and (5) The development of rainfall

prediction systems that could aid farmers in their decision making.
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