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I I. INTRODUCTION I

Cameroornis increasingly vulnerable to oliate change. The harmful effects of climate change a

now evidet across the country's five agegological zones in manyesio-economic development
sectos. In order to enable the population to adjust and adapt to tinefuhaeffects and risks
associatedvith these changes, the National Observatory on Climate CHal€C) has prepared
its 18" Seasonal Bulletin of Climate Raneter Forecasts for the fivgra-ecological zones of

Cameroon. This Bulletin covers the montisSeptember, October and NovemB6R1 and presents

the forecasts of climate parameters (rainéadtl temperature), the potential impacts on the soci
econonic development sectors (agriaude, livestock, health, water and energy, tourisi

environment andbiodiversity, transport, etc.) drsomeproposed solutions to address them.



II. Global climate context for September, October and November 2021

A number of International Weather Foreca®entres have produced a global climate outlook for
September, October and November 2021. The climate forecasts prepared by thalispdatentres for
this period indicatehe following

According to the International
Research Institute for Climate
and Society (IRI) at the
University of Columbia (USA),
current OSTs in the tropical
Pacific are slightly colder than

normal and ENSO neutral
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Figure 1: Global OS| anomags for the month of Septembé&22
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Figure 4: Current air pressure (AP) at tizores and St Helena in theith

and South Atlantic respectively by the end of August 2021

- Average OP at the Azores in Sepbem2021: 1022Hpa

-Current OP at the level of St Helena IslandSeptember 2021: 1022Hpa
(Source NCEP, August202]).

Figure 5 (b): Posibn of the IntefTropical Front by the end of August
Source: OMM.

In Cameroon during the months $&ptember, Octobe
and November, the Intérropical Front (ITF) is located
in the northern part of Tchad (Fig. 5b). Thisipdris
Figure 5(a): Monsoon system from September to Novemb characterised by the ontinuous intrusion of the

Source :Jaricot et al. 2010 Monsoon from the southwest into Camerodinese
wet winds bring rainfall regrdless of the localities ove
the national territory.

2. The Global climate situation in the five agreecological zones of Cameroon for the
months of Septenber, October and November 2021

In Septemér, October and November 2021, the Irteopical Front (ITF) could continue its migration
in the northern part of Lake Tchad. During this period in Cameroon, the trade winds coming from the
Monsoon, and bringig rains, will continue migrating into the cetal zone (Littoral and SoutWest
regions), the Guinean High Savannah zone (Adamawa region), the Highlands zone (West and North W
regions), the BimoddRain Forestzone (South, Centre and East regions) drelSudaneSahelian zone
(Far North and Noth regions).
NB 1: (1) This period corresponds to the extension of the rainy season in (Tab. 1):

- the Guinean High Savannah zone (Adamaggon)

- the Highlands zone (Nort¥West and Wesegions);

- the MonomodaRan ForestZone (Littoral and Soutkivestregons).

(2) This season corresponds to the long rainy season in the birRadial Forestzone (Centre,

South and East regions).



In the SudaneSaheian zone(Far North and North Regions), the rains may last till Sept&rmabd
early October, to gradually giveay to the dry season from October

Tablel: Climatic seasons for the months of September, October and November 2021
in the five agro ecological zones of Cameroon.

Agro-ecological zones September October November
Sudano-Sahelian Rainy season Dry Seasa Dry Season
Guinean High Savannah | Rainy season Rainy season Rainy season
Bimodal Rain Forest Long rainy season Long rainy season Long rainy season
Highlands Rainy season Rainy season Rainy season
Monomodal RairForest Rainy season Rainy season Rainy ®ason

[Il. Climate dynamics for the months of September, October and Noveml

from 1979 to 2018

Cameroon, like most of the countries bordering the Gulf of Guinea, is influenced by the combined
action of the atmospheric action centres (Azores and St Helena Island anticyclones) and local
factors sich & relief, vegetation, etc. This comhtion of elements diversifies its climate at the
local level. The Azores and Saint Helena islands are areas of the atmosphere, found at the level o
the Atlantic Ocean, where the pressure is above of the neighgaegions, sorrounding the same
altitude. They have a strong influence on the wind dynamics and the weathell asclimate
disturbances that reach Cameroon with different intensities.

The results of research carried out by NOCC on the impact of cliratenthants on the spatio
temporal dynamicof rainfall in Cameroon (Tab.2), published in various scientific reviews
(EDUCI, 2015; Afrigue Sciences, 2014,2015, 2016; REVIST, 2016, ...) reveal that

+ For the months of September from1979to 2018:

- In the Northern Hemisphere, the Azores highmoved strogly (51.51% of cases) between
46.6655°N latitude, and 64% of cases between436E longitude. For these different
positions, theDST migrated 54% of the time at the level of the said high, with a temperature
betveen 26.56 and 27.26°C, for an atmospheessure 94% of the time between 1017.32
1008.66hpa

- In the Southern Hemisphere, theSt. Helena Islandmoved (90.76% of cases) between 25
36.6°N latitude, and 74% of cases betwee30CE longitude. For these diffat positions, the
OST at the level of theaid high was 51.51% of the time above the norm, between-24.85
25.53°C, for an atmospheric pressure 59.09% of the time between 1-:Q02386hpa



Table2: Characteristics of climate determinantsSeptember
from 1979 to 2018rad the probability of occurrence of precipitation for the same month at the national scale

o Above the orm Norm Below the norm
(1]
a') ~
_ a S S S
Determinants of Azores and St| § - o P Z " k4
Helena Island and September | @ 3 g 3 s 8 L
precipitation from 1979 to 2018 | & o 8 o 8 o 8
o [} [} ()
o) o o a
«» | OST (°C) [27.2627.61[ | 15 [26.56-27.61] 54 [25.86-2656 [ | 31
g Atmospheric pressure (Hpa) [1017.32-1026 | 94 [100866-101732 [| 4 [1000-10086[ | 2
N | Position in latitude (degrees) [46.66-55 5151 [38.33-46.66 [ 7.57 [30-38.33 [ 409
< Position in longitude (degree) [36-45 [ 64 [27-36] 32 [18-27 [ 4
| OST from 1979 to 2018 (°C) [24.85-2553 [ | 5151 [24.19-24.85] 3939 |[23532419 |9
€ S| Atmospteric pressure (Hpa) [102066-1026 | 27 [101533-102066 [| 71 [1010-101533[ | 2
% g Latitude position (degrees) [48.32-60 [ 3 [36.66-48.32 [ 6.15 [25-36.66 [ 90.76
Position in longitude (degree) [60-90 [ 6 [30-60[ 20 [0-30 [ 74
Maroua 66 L[1885-2658[ | 14 [111.2-1885 [ 38 [339-1112[ | 48
Garoua [2421-3374] | 9 [146.93-2421 [ 37 [51.7-14693[ | 54
Ngaoundre [2744-3691 [ | 16 [74.4-17972 [ 55 [85-1797[ 29
¢ | Yaounck [231.7-3261 [ | 14 [137.4-2317 | 41 [42.9-1374[ | 45
£ | Bertoua [235.42-3262 [ | 14 [144.6-23542] 46 [53.9-1446 [ | 37
§ Ebolowa [276.26-3984 [ | 4 [160.13-27626-[ | 34 [39.4-16013[ | 62
— | Bafoussam [257.02-3261[| 9 [197.96-257.02 [ | 54 [118.9-197.96[ | 37
Bamenda [456.4-33896 [ | 22 [221.53-33896 [ | 14 [104.1-22153[ | 14
Mamfe [5418-7171[ | 13 [3365-5418 | 66 [1912-3365[ | 20
Douala [560.36-7533 [ | 25 [367.4356036 [ | 41 [1745-367.43 [ | 34
Source: DMN, ASECNA, NOAArom 1979to 2018( NOCC, 202)

+ For the months of October from 1979 to @18 (Tab3):

- In the Northern Hemisphere, the Azores highmoved mostly (57.57% of cases) between
20-28.33°N latitude and 65% of cases between 38@B6°E longitude. For these
positions, theDST recorded at the level of the said high was in 41.53% of dasteseen
26.6-27.54C, for an atmospherigressuref 93% of cases between 1018.6628hpa

- In the Southern Hemisphere, the St. Helena Islandhigrated 80% of the time between
33-36.66°N latitude and 86.15% of the time betweer33B3°E longitude. For tise
different positons, theOST at the leel of the said high was 43.09% of the time between
26.927.6°C, for an atmospheric pressure 60% of the time between 1a1R3316hpa

Table3: Characteristics of October Climate Determinafrtsm 1979 to 2018 athrainfall trendsfor the same
monthin Cameroon

w Above the norm Norm Below the Norm
Determinants of Azoresand St | § & & <
= [} o [} o [ ©
Helena Island and October o 9 8 9 8 % g
precipitation from 1979 to 2018 g O & O 5 O =
& o 3 &
@ o a o
OST (°C) [27.54-2829[ | 11 [26.79-27.54 62 [-26.04-26.79 [ | 29
n Atmospheric pressure (Hpg [10186-1028 [ | 93 [100933-101866 [ | 5 [1000-100933 [ | 2
o Position in latitude [36.66-45 [
o [28.33-36.66 [ 37.89 [20-28.33[ 57.57
&1 (degrees) 454
Position inlongitude [56.66-80 [
33.33-56.66 65 10-3333 29
(degree) 66 6 [ [ [ [
o ?CS;)T (0 L) 16 e 27542829 | . o | [266-2754] 2153 | [26.042679[ | 3538
-E ).
© % Atmospheric pressure (Hpd [1021661025[ | 38 [101833-102166 [ | 60 [1015101833[ | 3
2 Latitude position (degrees) [36.66-45 [ 3 [28.33-36.66 [ 80 [20-2833 [ 17
Position in longitude [56.66-80[ 65 [-33.33-56.66 [ 7.69 [10-33.33 [ 86.15




(degree)
Maroua [307.72-409[ | 5 [2464-307.72 [ 36 [105.2-2464 | 59
Garoua [2759-377.1[ | 11 [174.7-1759 | 44 [735-1747 [ 45
Ngaoundre [344.2-4662[ | 12 [222.2-3442] 40 [100.2-2222 | 18
a3 Yaound [211.52-3151[ | 3 [107.96-21152 | 24 [4.4-107.96 [ 72
= Bertoua [166.62-2452 [ | 232 [88.06-166562 [ 262 [9.5-88.06 | 50.6
3 Ebolowa [178-2653 [ 8 [89.5-178 [ 18 [1-895 [ 74
S Bafoussam [3327-4567 [ | 14 [2087-3327] 32 [84.7-2087 [ 21
Bamenda (51986764 | 6 [363.2-5198 | 64 [1226-3632 | 30
Mamfe [5102-667.9[ | 2576 | [3525-5102 ] 6212 | [194.8-3525] 1212
Douala [8748-12079 [ | 24 [541.3-8748 | 4848 | [207.4-5413 [ 27.27

Source: DMN, ASECNA, NOAAL979to 2018(NOCC, 2021)

+ For the months of November from1979to 2018
- In the Northern Hemisphere, the Azores highmigrated 56.56%f the timebetween 4450°N
latitude and 75% of the time betweeiBQ°E longitude. For these difent positions, th©ST

at the Azores Hig was 64% of the time above the norm, between 2Z7885°C, for an

atmospheric pressure 92.3% of the time betweé&®.61025h@;
- In the Southern Hemisphere, the St. Helena higmigrated 77.28% of the time betwe2b

33.33°N latitude and 77% of the timeetveen 2833.33°E longitude. For these different
positions, the TSO at the level of the said high was 44% of theatiouend thenorm, between

22.6323.15°C, for an atmospheric pressure 77% of the time betweenl0Q30pa

Table4: Characteristics of cinate determinants in November from 1979 to 2018 and precipitation

trendsfor the same month at the national scal

Above the norm Norm Belowthe norm
5
Determinarg of Azores and St| £ S S S
Helena Island and November| £ @ g @ g 2 g
precipitation from 1979 to 2018 S £ S g 8 g 8
2 s s s
2 & & &
o | OST from 1979 to 2018 (°C) [27.86-2858 | 22 [27.15-27.86 [ 64 [2644-2715[ |3
g Atmospheric pressure (Hpa) [101666-1025] 923 [100833-101666 [ | 6.15 [1000-100833 [ | 1.49
2:' Latitude position (degrees) [41-50 [ 56.6 [32-41 [ 40 [23-32 [ 34
Position in longitudedegree) [60-90[ 2 [30-60 [ 23 [0-30 [ 75
_ | OST from 1979 to 2018 (°C) [23.15-23.68 [ 36 [23.152263 [ 44 [22.11-2263[ | 20
S &| Atmospheric pressure (Hpa) [1026-1029 [ 3 [1023-1026 [ 20 [1020-:1023[ | 77
{,,U g Latitude position (deges) [41.46-50 [ 2121 | [33.33-4146 [ 151 [33.33-25] 7728
Position in longitude (degree [60-90 [ 6.15 [60-30 [ 10.76 [0-30 [ 84.6
Maroua 66 | 30654226 [ 1212 | [190.6-3065[ 6212 | [74.7-1906 [ 25.7
Garoua [355.96-4952 [ 757 [216.73-35596 [ 1818 | [77521673[ | 7424
Ngaoundre [392.66-5218 [ 6 [263.33-39266 [ 54 [1341-26333[ | 39
¢ | Yaound [156.3-2305 [ 2121 | [821-1563 [ 3939 | [7.9-821] 39.39
£ | Bertoua [257.06-3804 | 5 [133.63-257.06 | 35 [10.2-13363 [ 26
§ Ebolowa [161.4-2697 [ 8 [83.1-1614 [ 26 [4.8-831 [ 66
= Bafoussam [335.8-4532 [ 10.6 [218.4-3358 [ 5758 | [101-2184 [ 3181
Bamenda [486.66-6392 [ 18 [334.1348666 [ | 4394 | [1816-33413[ | 2272
Mamfe [931.62-12404[ | 3 [622.86-93162 | 6 [314.1-62286[ | 91
Douala [779.4-10257 | 4848 | [5337-7794 [ 3333 | [2886-5337 [ 18

Source: DMN,

ASECNA, NOAAL979t0 2018




IV. Methodology for climate forecasts parameters.

This climate forecast bulletin has been developed iamnseain steps

1.

5.
6.
7.

The exploitation of globateasonal trends obtained from numerical models of the International
Climate Prediction Centres, which are associatih statistcs to express local seasonal trends.
Then, through a classification of indices, ithke said with a certain probability thdne season

will be deficient, normal or surplus for the stations in the five Aggological Zones of
Cameroon;

The exploitatio of the behaviour of OSTs over the period of September, October and
November from @79 to 2018, in order to deduce the extehtheir actions up to the level of
the climate of Cameroon;

Exploitation of statistical tools that refer toettanalysis of thespatictemporal dynamics of
climate parameters observed at the local level bagtobability of occurrence of these ciita
anomalies for the months of September, October and November 2021 in Cameroon

The exploitation of numerical ndels based on multig regression equations between the
different variables. These statisticalttealso refer to connections between salviedices and
their repercussions in the future;

The elaboration, review and consolidation of forecasts for @ane

Validation of theforecasts by a committee set up;

Monitoring and evaluation of therfecasts (Climate Report)

IV. Summary of forecasts atthe national scale.

In view of the global climatic context and the analysis of the sgatigporal dynamics of the
climate carried out by NOCC, ithbulletin presents the folving forecasts for the months of
September, October and November 208 the five agreecological zones of @aeroon

1.

+

For precipitation

In general, a global increase in cumulative rainfall amounts compared to the seasonal
average recorded during the same period from 1979 to 2018 is expected during the
months of September, October and November 2021. This increase is characterized by
significant rainfall disturbances, marked by a decrease in the number of rainy days
compared to the average and the occurrence of short periods of rainfall ranging from 04
to 06 successive days without rainfall.

Furthermore, while October and November will experience a general decrease in rainfall
amounts compared to the average recorded during the same period from 1979 to 2018,
the bulk of the cumulative rainfall amounts for the next three months will be recorded in
September 2021 in the following localities:

Localities at risk

A

Far-North: Makari, Kousseri, Waza, Mora, Maga, Mokolo, Bogo, Maroua, gtaa,

Gamboura, Mindifand Kadle;

A
A
A
A

North: Guider, Dembo, Pitoa, Garoua, Lagdmnd Poli;

Adamava: Banyo, Yimlere, Tignere, Ngaounakre, Tibati and Mbakaou;

Centre: Yoko, Ngoro, Bafia, Obala, Akonolinga, YaouedEsska, Mbalmayo;

East:. Ngoyla, Mbalam, Libongo, Mbitom, Bertoua, Btare Oya, Batouri, Lomie,

Yokadouma, Belabo, Doumand Kika;

A

South Lolodorf, Ebolowa, Z@tele, Sangnelima and Akom 11,



A West: Makam, Foumban, Tonga, Fotang, Makoupa, Makam, Foumban, Nkoumagba,
Foumban, Bamendjim, Mbouda, Batcham, DschgnBafoussam, Foumbot, BafangBangange
andBazou

A North West: Furuwa, Ako, Nkamie, Nwa, Audu, Muwukep, Esu, Benakuma, Wum,
Fundong, Kumbo Widekum, Bali, Batibo, Pinyin, Santand Babalang

A Littoral: Ndokama, E@a, Mouanko, Manjo, Loum, Mbanga, Yabassi,ddkama, Douala,
Penja, Dizangie, Edea, Mouanko, Ndog Tima Crique, Yawanda, Nkongsamba, Ndolatid
Baptek

A SouthWest Bamusso, Idenau, Limb, Mundemba, Dikome Balue, Kumbe Balue, Kumba,

Mutenguene, Muyuka, Buea, Tiko, Limbe, Bakogo, Mamfe, Ekang, Ekok,ukk Fontem and
Fotang.

NB1:

1) Most of the cumulative rainfall for the next three months will mecorded in September 2021;

2) Dry spels characterized by low amounts of rainfall are expected in October 2021 in the North,
Adamawa and the northern pauf the Eastregion

3) Dry gells characterized by low amounts of rainfall are also expected avéinber 2021 in the
south-eastern part 6 the Adamawaregion (Dota, Meiganga and Gongolo), the Easegion
(Garoua Boulai, Betae Oya, Belabo, Bertoua, BatourDoume, AbongMbang, KosoMintoum,

Lomie, Ngoyla and Yokadouma), the eastern part of the Sou#lgion (Djoum, Akom II and
Minkoumou).

Rainfall Forecasts for the months of September, October ‘
and November 2021
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Figure 6: Rainfall forecast mafrom September to November 2021 in Cameroon
Source: NOCC, Septembe2021.
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Figure 7: Rainfall forecas mapfor the monthef September, October and November 2021 in Cameroon
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