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Time series analysis of Climate variability (seasonal and annual
cycles, interannual/interdecadal variability) and trends




Time series analysis of Climate variability and trends(Persistence
forecast)
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Time series analysis of Climate variability (seasonal and annual
cycles, interannual/interdecadal variability) and trends (1/4)
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Time series analysis of Climate variability (seasonal and annual
cycles, interannual/interdecadal variability) and trends
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Time series analysis of Climate variability (seasonal and annual
cycles, interannual/interdecadal variability) and trends (1/5)
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Il. IDENTIFICATION OF ANALOG YEARS BASED ON SSTA OVER THE ENSO
REGION




Identification of Analogue Years (2)

Year DIF IFM FMA MAM AMJ MJJ JIA IAS ASO SON OND NDJ
2000 17 14 11 08 0.7 06 06 05 05 06 0.7 0.7
2001 0.7 05 0.4 03 03 0.1 01 0.1 02 03 03 03
2002 0.1 0.0 0.1 0.2 0.4 0.7 0.8 09 10 1.2 13 11
2003 0.9 0.6 0.4 0.0 03 02 01 0.2 03 03 0.4 0.4
2004 0.4 03 0.2 02 0.2 03 05 0.6 0.7 0.7 0.7 0.7
2005 0.6 0.6 0.4 0.4 03 01 .01 0.1 01 03 .06 0.8
2006 09 0.8 0.6 0.4 0.1 0.0 01 03 05 08 0.9 0.9
Blue — La Nlna 2007 0.7 0.2 01 03 0.4 05 06 0.8 11 13 15 16
2008 16 15 13 1.0 038 06 04 0.2 02 04 .06 0.7
2009 0.8 0.8 0.6 03 0.0 03 05 0.6 0.7 1.0 14 16
Year DJF IFM FMA MAM AMJ MIJ JIA IAS ASO SON OND NDJ
Red_ El N|n0 2010 15 1.2 0.8 0.4 0.2 0.7 1.0 13 16 16 16 16
2011 14 12 0.9 0.7 06 -0.4 .05 .06 0.8 10 11 1.0
2012 09 0.7 0.6 05 03 0.0 0.2 0.4 0.4 03 01 0.2
2013 0.4 0.4 0.3 03 0.4 0.4 0.4 0.3 03 0.2 0.2 03
2014 0.4 05 03 0.0 02 02 0.0 01 02 05 0.6 0.7
2015 05 05 05 0.7 0.9 12 15 19 22 24 26 26
2016 25 21 16 0.9 0.4 01 0.4 05 06 0.7 0.7 06
2017 03 0.2 01 02 03 03 01 0.1 0.4 0.7 0.8 1.0
2018 .09 .09 0.7 05 0.2 0.0 01 0.2 05 08 0.9 0.8
2019 0.7 0.7 0.7 0.7 05 05 03 01 0.2 03 05 05
Year DJF IFM FMA MAM AMJ MJJ JIA IAS ASO SON OND NDJ
2020 05 05 0.4 02 01 03 04 0.6 0.9 12 13 1.2
2021 10 .09 0.8 0.7 05 0.4 0.4 05 0.7 0.8 10 1.0
2022 1.0 0.9 10 11 1.0 09 038 0.9 1.0 1.0 09 0.8

2023 -0.7 0.4 0.1 0.2 05 08 11 i3 1.6 1.8 1.9



Forecasted SST evolution

Seasons (2024 — 2024)
Model JFM FMA MAM AMJ MJJ JJA JAS ASO SON

Average,
Dynamical 1.576 1.178 0.720 0.285 -0.194 -0.617 -0.813 -0.762 -0.827

models

Average,
Statistical 1.432 1.094 0.728 0.392 0.074 -0.223 -0.465 -0.627 -0.750

models

Average,

1.526 1.149 0.722 0.322 -0.085 -0.430 -0.639 -0.686 -0.783
All models

Forecasted evolution of SSTs during the coming target seasons indicate a transition
from an ENSO positive (El Nino) phase to an ENSO Neutral phase during the coming

target seasons




Analogue Analysis (3) - Identical Years- MAM

CAMSO-PI Precip Obs. Tercile for
MAM 2003
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Identification of wet and Dry and
Analysis of the drivers related patterns
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2 |ABETIFI -0.75 6.66666 163.664212 104.546545 88.2366545 96.2667591 95.2750046 113.550354 143729568 63.1462076 86.1001526 102580466 122.47258 85.4800546 75185532 96.8314144 101.018812 108.977282 87.6051698 111.402717 137.802219 94.01903% 915
3 ACCRA -0.16666 56 136200508 97.0697898 90.1864752 99.0312063 104.287061 113.047911 119.146706 69.5292524 103.574753 103.838006 119.804924 99.6865734 75.1977369 955395832 89.0325562 109.456108 96.2811798 116550123 119.605884 86.2330469 4.4
4 ADA 0.63333 578333 139128128 96.9545946 86.016329 95440765 108.235144 110.753729 122168424 66.607249 91.9747629 103.018959 118.954689 933382335 76.3162931 101.226884 97.0976852 114.944681 94.0848799 101.663291 125.647411 958873525 87.7
5 AKATSI 0.8 611666 133.895956 94.8569967 84.9607049 94.8672688 111925564 109.521276 116745238 669233637 917352787 102.825833 117371399 94.416176 769397859 103.097432 97.250452 116793339 95.9311911 96.9471799 123.109757 98.0782842 85.7
6 AKIM-ODA -0.98333 593333 154726508 103.208027 89.1633965 97.1504818 97.2331164 114.428009 138336282 65.6648282 92.6887239 103.564911 123.674903 90.1246448 74.4574902 95.6503192 96.6422575 109.433375 88.5805527 115.723209 133.212784 89.3556511 93.5
7 AKUSE 0.11666 6.1 144343894 99.0456069 87.0686343 96.012454 104.556303 111982334 127574606 66.2921206 922134954 10320151 120533015 92.2636865 75.6947463 993622007 96.9454049 113.101818 92.2443566 106.364624 128177099 93.7032975 89.6
8 AXIM -2.23333 4.86666 129.361024 100.136365 99.3795936 103.692899 103.518067 112.800612 114.456282 71.4823914 117.42103 103.971413 121.158653 10248244 76.0824964 85.6086445 83.0656907 105.024078 96.6103131 132.849383 111.543023 78.0037762 99.2
9 BOLE -248333  9.03333 170133474 98.3910405 10605046 104.529254 103.998389 114383101 111512853 60.8024538 105390242 913365423 963394229 76.0554766 80213256 90.855774 933307339 100931717 87.4163896 118467751 120301163 104.012313 94.8
10 HO 0.46666 6.6 1458425 97.5532622 85.1275429 94.3678236 108.873519 109.002749 125542963 65.8961195 84.9917243 10289698 116.28309 89.6820816 769312501 101720092 100.090359 114.860316 93.7614814 95.4662909 129.36373 101284473 855
11 KOFORIDUA 025 608333 149.543316 101130073 88.1176618 965823613 100.888969 113.207092 132963864 659779868 924514803 103383498 122.106425 911924946 75.0751531 97.503362 96.7935926 111264733 90.4095862 111.051222 130.698876 915260706 9L
12 KUMASI L6 671666 162170973 105.956359 92.1249667 97.4754941 93.9452545 112.80973 143.754038 63.3440098 88.3251786 100.853329 122.680752 83.3900879 77.0082631 96.6458762 101454124 107.284526 85.9563687 114.351867 134.999946 92.7620918 90.9
13 NAVRONGO 11 109 190.709521 104.528425 78.5857705 112.986729 736562063 100204506 122573949 97.232339 86.0802951 §7.043348 644254015 736649403 108817223 89.8957373 §9.6153311 693395207 101277667 125.805288 74176616 133585727 69.3
14 SALTPOND  -1.06666 52 13366028 98.6642597 94.5315943 10201339 101985133 114.807185 116872178 713220352 115.049983 10565257 1213739 104934207 73.3068874 88.0239226 819113343 105.824604 97.5027604 130.244457 114.843562 78.045636 100,
15 SEFWI-BEKW  -2.33333 62 139.558423 105950878 103.970878 101438417 98.6723358 107.751066 129283598 G7.6567645 100538085 96.6279477 121181694 83.5272318 83.7191977 962102649 98.749925 104.736049 863097153 119.487964 116696106 88.711859 87.0
16 SUNYANI 233333 7.33333 154747286 103.862795 105.82403 102469512 99.9012562 109.868658 12.322912 626931365 99.721901 935584711 111738288 77.6209299 825680643 95.8624263 99.3675484 103749174 84.9749926 11685754 120.946701 95.9605397 889
17 TAKORADI  -176666  4.88333 129361024 100.136365 99.3795936 103.692899 103.518067 112.800612 114.456282 714823914 117.42103 103.971413 121158653 10248244 76.0824964 85.6086445 83.0656907 105.024078 96.6103131 132.849383 111.543023 78.0037762 99.2
18 TAMALE -0.85 955 191123927 103617574 93.1600337 106.276081 85.9876967 103.377578 125760155 GA3497789 90.6338332 95.9310521 90.9243583 83.1050009 864442051 83.7432664 95.6965488 $4.8307231 107.999057 117.331679 11152429 113.368308 87.5
19 TEMA 0 561666 136200508 97.0697898 90.1864752 99.0312068 104.287061 113.047911 119146706 69.5292524 103.574753 103.838006 119.804924 99.6865734 75.1977369 95.5395832 89.0325562 109.456108 962811798 116550123 119.605884 86.2330469 94.4
20 WA 25 1005 16968589 96.7931058 97.681214 100.739455 102974407 114705035 118.020685 77.846071 101662621 89.020636 86.0978592 728986742 88.263826 92157179 89.6659263 93.8464356 87.9648171 115241747  103.0825 115616935 866
21 WENCHI 21 775 168339884 103319347 101726111 102600459 96.8284862 110457736 125581034 58.5389435 977898924 95.512183 108.328209 80.0630786 79.7777156 914567948 98.7278131 101.049093 913838288 116.962367 124.983836 99.3225847 91§
22 YENDI -1.66666 945 188.213491 103490961 94.9168915 105704025 87.4823396 106.361218 124.145042  62.17927 951069725 94.0209278 92.9925353 79.9203783 85.7716577 85.2744571 96.6837556 88.1600633 103.20673 118.995479 111.989163 113.148826 87.4
23 ‘:
CERRE ey, | B
. 2 Accueil | Insertion  Miseenpage  Formules  Données  Révision  Affichage  Compl
Accueil | Insertion Mise en page Formules Données Révision  Affichage
,;g Couper ot o A s %] 5 = :iz:::’v Calibri -1 [%] v SiRenvoyer
53 Copier Caller ) G 7 § - -
Coller e e T e na e G I §-|E-|d-A - < Reproduire la mise en forme = (s
s . e - Presse-papiers B Palice ® Alignement
I P11 ( %] | 7 hd - 3
A | 8B [ ¢ | b E F 3 A | B [ ¢ [ o E F 6 H
1 station  Lon Lat 1998 2015 MEAN 1 |station  Lon Lat 1991 1397 2009 MEAN_WET
"2 ABETII 075  6.66666 630462076 77.5369036 70.3415556 2 |ABETIFI -0.75  6.66666 163.664212 143.729568 137.802219 148.398565
3 ACCRA -0.16666 5.6 695292524 7A.5709511 72.0501068 2 ACCRA -0.16666 5.6 136.200508 119.146706 119.605834  124.984366
4 ApA 063333 578333 66.607249 69.5379485 68.0725987 4 |ADA 0.63333  5.78333 139.128128 122.168424 125.547411 128.981321
5 |AKATSI 0.8 6.11666 66.9233637 66.2885483  66.605956 5 |AKATSI 0.8 611666 133.895956 116.745238 123.109757 124.58365
6 AKIM-ODA  -0.98333 593333 65.6648282 89.2252176 77.4450229 6 |AKIM-ODA  -0.98333  5.93333 154726508 138.336282 133212784  142.091858
7 AKUsE 0.11666 6.1 66.2921206 727771645 69.5346426 7 |akuse 0.11666 5.1 144.343894 127.574606 128.177099  133.3652
& AxIM -2.23333  4.86666 714823914 B4.5752511 78.0288212 & AxIM 4223333 4.86666 129.361024 114.456282 111.543023 118.453443
B BOLE -2AB333] 5J0338 e e ey 02-3773132 9 |BOLE -2.48333 9.03333 170133474 111.512853 120.301163" 133.984497
EHo 0.46666 6O L] 66.7515763 10 HO 0.46666 5.6 145844225 125.542963 129.36373  133.583539
ELHIKOFORIDUA 005 6.0 e 10 0002362| 70931115 11 KOFORIDUA -0.25 6.08333 149.543316 132.963364 130.693876 137.735352
12 KUMASI 16| 671666/ 52.1435015 727439556 12 KUMASI 1.6 6.71666 162.170973 143.75403% 134.999946 146.974986
B NAVRONGO 11 10,31 97.2323396 GRLBIORIVE 725225884 |13 |NAVRONGO 11 109 190.709521 122.573949  74.178616  129.154028
%i::xi'ﬁw ;g;’:g: zi Z;z:‘:g;ﬁ ;3'549573" ;Z:i;’;g:; 14 SALTPOND ~ -1.06666 52 133.66028 116872178 114.843562] 121.792007
= : . 5005045, 80 15 |SEFWI-BEKW  -2.33333 6.2 139.558423 129.283598 116.696106 128.512709
16 SUNYANI 233333 7.33333 62.6931365 825146547 72.6038956 — -
B rakonam N e e 16 SUNYANI -233333 733333 154747285 12432912 120.346701] 133338966
BB TAMALE 085 R - o RPN 17 | TAKORADI 176666 488333 129351024 114456282 1115430237 118453443
o TEma ol Soioocli e 0501008 18 |TAMALE -0.85 955 191123927 135760155 111.52429 142.802791
Eilwa s I ey o 15 [TEMA 0 551666 136200508 119.146706 119.605884  124.584366
21 WENCHI 21 7.75 58.5389435 72.2933672 65.4161554 2ajwa 23 10.05 S 118070685 103.0825) 130263025
52l venn! 166666 .05 D — . o 4370531 21 | WENCHI 2.1 7.75 168.939884 125.581034 124.983836 139.834918
= 22 |YENDI -1.66666 9.45 183.213431 124.145042 111989163 141.449232
2| 23| =




SQCNPL LOIMPOsIte oo1 wel alld Ary
year

Composite SST
Composite for 1999, 2002 and 2010 MAM season
expert
SOURCES .NOAA .NCEP .EMC .CMB .GLOBAL .Reyn_SmithOlv2 .monthly .ssta
T (Mar 1999) (May 1999) RANGEEDGES
[T]average
SOURCES .NOAA .NCEP .EMC .CMB .GLOBAL .Reyn_SmithOlv2 .monthly .ssta
T (Mar 2002) (May 2002) RANGEEDGES
[T]average
SOURCES .NOAA .NCEP .EMC .CMB .GLOBAL .Reyn_SmithOlv2 .monthly .ssta
T (Mar 2010) (May 2010) RANGEEDGES
[T]average
add
3 div




SST Composite

SST Anomaly (deqC)
for Dry years over WAFyduﬁnq AMJ season
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Rainfall Composite

CAMS—COPI Precip Percent of Avg. (%)
for Dry years over WAF during AMJ season
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V. ANALYSIS OF CUMULATIVE ESTIMATED PRECIPITATION
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Daily rainfall profil

Rainfall profil over Abidjan
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Rainfall distribution
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