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Theme: Beyond the Leaf

v Climate Change Trends
v’ Tea Production Regions
v Impacts on Tea Production
v’ Causes of Climate Change
v Possible Adaptation and Mitigation Measures
v'Research and Innovation
v Future of the Tea Industry
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/ THE 7TH I
) AFRICAN TEA Tea and Climate Change
v Them‘e: Beyond the Lea}'

- Climate Change: is the statistically detectable change in mean state of climate normally
extending over three decades or longer

« Tea plants are highly sensitive to climate variability, needing very specific climate conditions for
high production and quality, thus, are grown in exceptional agro-climatic zones

« The tea cultivation in Kenya is largely mono-cultural, making it extremely vulnerable to the
impacts of climate change

Figure 1:Comparison of (A) a
healthy tea crop and (B) a
tea crop showing climate
change-related stress and
(C) adverse effects of hail
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3
_ indicate that the

world will experience
more heatwaves,
longer warm seasons,

Rising temperatures ~ Heat extremes Erratic rainfall

Gradual increase and More frequent Changes in timing, ~ Water stress Soil erosion, Less predictable Changing conditions Areas suitable for optimal h e a Vy a n d e I' I" a t’ C
more frequent heat and intense intensity and reduces tea growth  waterloggingand  onset and duration favour pest survival tea production . I I I d
extremes. heat waves. distribution. and productivity. crop damage. of rains and dry periods. and spread. may chanae. f
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Impacts on Tea incidences and
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severity of hail and
frosts
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NURSERY & FERTILISER USE
(73%)

Pesticides & chemicals

Nitrogen fertiliser application

N,O & NO emissions

Weed management
Fertiliser application
Pruning & plucking

N,O = 300x CO, warming potential
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@ Increase with N application rates
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p Farm to factory transport

Ozone-depleting effect

Irrigation (water & electricity)
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Fertiliser use
(73%)

Farming
practices

KEY DRIVERS
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Causes Of Climate Change

FACTORY

(Different made tea types)

Energy (firewood & electricity)

Waste (solid & water)

Exhaust fuels (boilers, transport, lubricants)

Thermal energy use (11%)

Electricity use (consumers’ kettles)

Low biodiversity

Factory
operations
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CLIMATE CHANGE AND TEA
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4 TRI collects daily weather data, analyses for change detection, monitoring,
prediction and early warning and shares this information with tea industry
stakeholders and global community via publications, seminars, workshops
and conferences.

dindicators of climate change include changes in: temperatures, rainfall
patterns, glacial extents and extreme weather events e.g. hail, frost and
drought.

Tea farmers are vulnerable to CC mainly due to inadequate rainfall
(unpredictable) and prolonged drought periods coupled with heat stress to

the tea bushes.
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* At TRI, agrometeorological data is
monitored from our ground station and via

remote sensing technologies
, * The X-band Doppler radar at KALRO-TRI,
- i Kericho, is the first MicroStep-MIS weather

radar installed in Kenya.

Positioned about 11 m above the tea
plantation and more than 2,000 m above
sea level, it can scan rainfall and storms
across a radius of up to 200 km, supporting
early warning and climate-smart agriculture. ¥

Collaboration involving Kenya
Meteorological Department (KMD), KALRO—-
Tea Research Institute, TAHMO, MicroStep-
MIS and the TEMBO Africa Project

Sern— MicroStep-MIS X-band
Doppler radar next to

Automatic weather station
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THE 7TH

) AFRICAN TEA | Through our collaboration with RCMRD, we developed
\/ Théde Bivosithe Lo early warning system for frost incidences for tea-growing
counties of Kenya
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Rainfall Trend
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o SWD over time. This exposes
the plants to water stress.
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THE 7TH Trend of Total Rainfall Experienced in TRI

Rainfall (mm)

=

4",4!"'

ANNUAL RAINFALLTRENDS AT TIMBILILAGRO-MET STATION

KERICHO

—
[¥x]
(=]
(=]

y=0.4564x+1233.2
R*=0.0008

g

0

Rainfall Trends in Decades

I Rainfall (mm)

—Paly. (Rainfall (mm))

2

| e }

[

[}
1

2

—_

_—

[
1

1960 195 1970 1975 1980 1985 19950 1995 2000 2005 2010 2015 2020 2025 2030

Years

|}

—

—

[
1

RAINFALL (mm)

: With no trend in annual rainfall and a significant decline in
annual rain days, SWD has clearly increased over time. This
exposes the plants to water stress.
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EVIDENCE OF CLIMATE CHANGE:
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AFRICAN TEA TRI Soil Water Deficit (SWD)
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Soil Water Deficit (mm) IN DECADES

W 1965-1974 W 1975-1984 W 1985-1994 1995-2004 m 2005-2014 m2015-2024
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-250
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Despite the general decline in annual rain days, soil dryness has increased over the past decade,
even though annual rainfall hasn’t changed significantly. This supports reduced infiltration of
water into soils due to the air-lock effect.

o
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Mean Air Temperature Over The Years In
AFRICANTEA | Timbilil Estate- KALRO TRI
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TEMPERATURE TRENDS IN DECADES
TEMPERATURE TREND AT TIMBILILAGRO-MET STATION,
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e Currently, heat stress days to the tea plant have increased from 15 to 30

dayS per yea r Heat stress for Kericho
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Relationship between long-term (~56years) mean air temperature and tea productivity in kenya
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Relationship Between Total Rainfall and tea productivity
during the last five decades in Kenya
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Projected suitable areas for tea growing in Kenya

2 ER
28
©
Q>G>
bm 0
® =
2Y 0
3 Qi
? =
EXO
2 &0
S0 w0
S
Tils £04909 -
L = 5
Tm.ﬂw (@) gw. w.
T— 2|5 “oc 30 §
= 5l c=0uWw =
I~ I~ .Ikc @
L] o >
— NW dwn N c
TQO SR CHET 2
= E|R U S CcC > ®
o/ 5|8 14 Dwn L0 8
b 2|2 £
<L SIS 3
s
S 3

;



o CONVENTION & EXHIBITION
Theme: Beyond the Leaf

) n
AERICAN TEA \Tea map for Africa

A B
* This year, we
developed a
continent-
wide map of
all tea
i, i plantations at
Predicted '“ ; " = fine resolution
Su11tz.aob6hty for Tea g"'iv g’.r ﬁy to help
b, 8 Modeled Tea ¥ i monitor the
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* Based on that map, and projected climate scenarios we have quantified the potential

change in habitat suitability for the crop |
The Threat: ‘
Climate change is lowering tea
productivity and pushing tea into | . ===3
protected areas - N B |

The Solution: 3 F = |
Intensify in existing fields, explore |
value addition, or tea tourism to |
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2024 EXPERIENCE & 2026 EL NINO
& AFRICAN TEA OUTLOOK

Theme: Beyond the Leaf

Lessons from 2024 | Outlook for 2026

2024 - A Mixed Picture

El Nifio brought higher rainfall in early 2024, supporting
tea production, but excessive rainfall later in the year
caused losses.

2026 - A Stronger El Nino Expected
@ NOAA forecasts an exceptionally strong El Nifio in 2026,
¢

with a very high probability of being among the strongest
on record.

Potential impacts on Kenyan tea
Heavier and more variable rainfall
(flooding and waterfogging)

Q Soil erosion and nutnent loss.

g Increased disease and pest pressure c-;," “"‘ﬁ’ 95 ‘ 0
(¢.9. fungal diseases)

Jan - Apr 2024
« Higher rainfall linked to El Nifo.
« Supported tea growth and production.

N Jan - May 2024
* Production increased by 22.89%

@ (277.14 milion kg vs 225.52 million kg in 2023)

Difficult harvesting and transportation The 2026 E1 Niko wall likely bring highly varioble
due to poor field and road conditions \’ conditions = with both risks and opportunities

Variable yield and quality for Keqyon tea production
(affecting tea grades and prices)

The 2024 experience shows that El Nifo can boost tea production,
but excessive rainfall can quickly reverse those gains. With 2026 forecast to bring an exceptionally strong El Nifio,
climate variability — not just rainfall quantity — will be the biggest determinant of tea yield and quality.

May 2024
« Excessive rainfall (125-300%) and hail in Kericho.
+ Production fell by 5.8% compared to May 2023,

V Bottom line:

www.africateaconvention.com ¥ 3/ Uniting stakeholders. Growing opportunities.
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Rainfall

Tea clonal selection
&4 for drought
V/ stress tolerance

Crop

Possible Adaptation and Mitigation

Water harvesting
during heavy
storms

Measures
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Source: Koech et al., 2019
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Cultivar-Site Matching in Kenya
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Site selection (avoiding frost paths)

Theme: Beyond the Leaf

Possible Adaptation and M

Measures

itigation

Balancing soil water content
Ground cover and mulches

Planting Climate

smart

consultation with TRI.

Embracing GIS and RS technologies such as
In reporting hail/frost e.g. RCMRD frost map

tea clones In

www.africateaco

vention.com
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Kenyan tea
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Kenya

Sustainable production and cansumption
Tea

Kenya is the third largest producer of tea in the world, the majority of which is exported, contributing
20% to the total national income from exports. Yet, its environmental impacts are cumrently unknown.
This study considers for the first time one of the impacts — the global warming potential — of production
and consumption of Kenyan black tea The system boundary is from ‘cradle to grave'. Both small- and
large-scale production of tea is considered. The functional unit is defined as 1 kg of dry reaand the tea is
assumed to be consumed in the UK. The results suggest that the total impact of tea is equal to 12.45 kg
CO2eq//kg of dry tea for the large-scale and 12.08 kg CO2 eq. kg for the small-scale production, indicating
that the scale of production does not influence the impact. The main contributor is tea consumption
which is responsible for 85% of the impact because of the electricity used to boil water. Tea cultivation
and processing contribute around 10% to the total. The contribution of transpaort is relatively small (4%).
The global warming potential from waste management is negative because of the credits for recycling of
post-consumer tea packaging. The results are most sensitive to consumer behaviour, with the impact
almost doubling with doubling the amount of water boiled for each cup of tea. Drinking tea with milk has
even greater impact, increasing the total impact by up to three times. Appropriate consumer engagement
pmerammes. are needed to encourage behavioural change.
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Biodiversity in Tea Gardens
A S oy A T RS
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e Lower N,O emissions

\ Circular Economy
o A

e Higher nutrient use efficiency
t  Higher yields & profits  More pollinators & food security * Healthier soils

e Right N rate  Native & agroforestry trees { * More organic inputs

-

Riparian Protection Efficient Energy Use |

v W e
~ -

=}

¢ Product diversification

e Reduce waste e Renewable fuel
¢ Regenerate soils e Protect water sources » Lower emissions

L  High use efficiency
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e vnror. | Diversification for Climate Resilience
Purple Tea Silver Needles - White Tea Green T

: AFR}EmTEA | Beyond The Leaf: Product

Climate \ \ Need to reduce Greater

g/ 2ndincome dependence on arcificat industry
nge , : ; diversification i
cha g i risks one product resilience

When climate change
threatens the ledf,
diversification protects the
value of tea
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