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I n s e mi- ari d r e gi o ns, a gl o b al 
t e m p er at ur e ris e of 1. 5° C 
( a n d e a c h i nt er v al of 0. 5° C 
t h er e a ft er) will h a v e 
pr o gr essi v el y s e v er e l o c al 
i m p a cts. Wit h a v er a g e l o c al 
t e m p er at ur es i n cr e asi n g 
f ast er t h a n t h e gl o b al a v er a g e 
( a n d risi n g m or e wit h e a c h 
i nt er v al of gl o b al i n cr e as e), 

al o n g wit h i nt e nsif yi n g cli m at e 
e xtr e m es a n d c h a n gi n g r ai nf all 

p a tt er ns, s e mi- ari d r e gi o ns will 
e x p eri e n c e d e cli ni n g cr o p yi el ds, s hi fts 

i n w at er a v ail a bilit y, c o m pr o mis e d h e alt h 
of p e o pl e a n d li v est o c k, a n d a d di ti o n al 

pr ess ur es t o li v eli h o o ds. A ff e ct e d c o u ntri es h a v e 
gr o wi n g e vi d e n c e a v ail a bl e t o ar g u e f or e missi o ns 

r e d u c ti o ns i n li n e wit h a 1. 5° C w ar mi n g t ar g et, as 
pr o p os e d i n t h e P aris A gr e e m e nt, a n d at t h e s a m e ti m e 

p us h f or a d o p ti n g cli m at e-r esili e nt d e v el o p m e nt p at h w a ys 
t h at a c k n o wl e d g e t h e t hr e ats of i n cr e asi n g t e m p er at ur es a n d 

t h eir ass o ci at e d i m p a cts.
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A S S A R’s f o c u s o n gl o b al w ar mi n g 
of 1. 5° C + a n d l o c al i m p a ct s i n 
s e mi- ari d r e gi o n s 

T h e P aris A gr e e m e nt s et i nt er n a ft o n al t ar g ets f or 
k e e pi n g gl o b al w ar mi n g t o w ell b el o w 2° C c o m p ar e d 
t o pr e-i n d ustri al l e v els, wit h a n a m bi tt o n of li mi ft n g 
w ar mi n g t o 1. 5° C. H o w e v er, wit h t h e c urr e nt e missi o ns 
tr aj e ct or y s u g g es ti n g t h e w orl d will e x c e e d t h e 1. 5° C 
t ar g et s o m e ff m e i n t h e 2 0 2 0s t h er e is a n ur g e nt n e e d f or 
c o u ntri es t o i m pl e m e nt a n d r ais e t h e a m bi ti o n of t h eir 
mi ti g a ti o n c o m mit m e nts, as w ell as pr e p ar e f or t h e l o c al 
i m p a cts of gl o b al w ar mi n g.

T o s u p p ort t h e d e v el o p m e nt a n d i m pl e m e nt a ti o n of 
i nf or m e d a d a pt a ti o n p oli c y i n t h e c o u ntri es A S S A R 
w or k e d i n, w e s o u g ht t o b e tt er u n d erst a n d h o w gl o b al 
t e m p er at ur e ris e will pl a y o ut at t h e l o c al l e v el i n t h e 
s e mi- ari d z o n es of e a c h c o u ntr y. W e pr e p ar e d a s et of 
c o u ntr y-s p e ci fi c bri efs a n d i nf o gr a p hi cs, w hi c h e x a mi n e i n 
o ur f o c us c o u ntri es ( B ots w a n a , N a mi bi a , K e n y a , Et hi o pi a , 
M ali , G h a n a ): (i) t h e c h a n g es i n l o c al t e m p er at ur e, 
r ai nf all, a n d cli m at e e xtr e m es at i nt er v als of gl o b al 
t e m p er at ur e i n cr e as e; a n d (ii) t h e e x p e ct e d i m p a cts o n 
v ul n er a bl e s o ci o- e c o n o mi c s e ct ors, s u c h as a gri c ult ur e, 
w at er, h e alt h a n d fis h eri es – b as e d o n a n e xt e nsi v e 
lit er at ur e r e vi e w a n d s u bs e q u e nt a n al ys es . W e ti m e d o ur 
w or k o n 1. 5° C t o c oi n ci d e wit h t h e O ct o b er 2 0 1 8 r el e as e 
of t h e I nt er g o v er n m e nt al P a n el o n Cli m at e C h a n g e’s 
(I P C C) s p e ci al r e p ort o n gl o b al w ar mi n g of 1. 5° C (I P C C, 
2 0 1 8 ), a n d p ut a l o c al l e ns o n t h e i m pli c a ti o ns of t his 
gl o b al r e p ort. 

T h e c o u ntri es w e w or k e d i n ar e p ar ti c ul arl y v ul n er a bl e 
t o t h e i m p a cts of 1. 5° C a n d hi g h er l e v els of gl o b al 
w ar mi n g. T h e s e mi- ari d z o n es wit hi n t h es e c o u ntri es 
ar e at e v e n m or e ris k, d u e t o t h e h e at a n d dr o u g ht 
s e nsi ti vit y of m a n y li v eli h o o d a c ti vi ti es, a n d t h e 
is ol a ti o n of s e mi- ari d c o m m u ni ti es fr o m alt er n a ti v e 
li v eli h o o d o p ti o ns a n d ot h er s u p p ort m e c h a nis ms. 
O ur 1. 5° C w or k h el ps q u a n tif y t h e i m p a cts of e a c h 

T a bl e 1:  M ul ti- m o d el m e a n t e m p er at ur e c h a n g e (r el a ti v e t o pr e-i n d ustri al l e v els) r e pr es e n ti n g h o w 
di ff er e nt l e v els of gl o b al w ar mi n g will a ff e ct m e a n l o c al t e m p er at ur e c h a n g es f or t h e s e mi- ari d z o n es of 
e a c h A S S A R c o u ntr y. 

L e v el of 
gl o b al 

w ar mi n g
S e mi- ari d 
B ot s w a n a

S e mi- ari d 
N a mi bi a

S e mi- ari d 
K e n y a

S e mi- ari d 
Et hi o pi a

S e mi- ari d 
G h a n a

S e mi- ari d 
M ali

S e mi- ari d 
I n di a

1. 5° C + 2. 2° C + 2. 1° C + 1. 7° C + 1. 8° C + 1. 9° C + 2. 0° C + 1. 7° C

2. 0° C + 2. 8° C + 2. 8° C + 2. 2° C + 2. 4° C + 2. 5° C + 2. 7° C + 2. 3° C

3. 0° C + 4. 2° C + 4. 1° C + 3. 4° C + 3. 6° C + 3. 8° C + 4. 0° C + 3. 4° C

i n cr e m e nt of gl o b al t e m p er at ur e, a n d ill ustr at es t h e 
gr o wi n g ris ks t o t h e li v eli h o o ds a n d w ell b ei n g of 
p e o pl e i n t h es e ar e as. O ur fi n di n gs str ess t h e ur g e n c y 
of i m pl e m e n ti n g a d a pt a ti o n m e as ur es t h at a n ti ci p at e 
t h e i m p a cts of cr ossi n g t h e 1. 5° C t hr es h ol d, a n d s er v e 
t o s u p p ort t h e ur g e n c y of a d a pt a ti o n f or t h e m ost 
v ul n er a bl e c o m m u ni ti es a n d s e ct ors.

K E Y C LI M A TI C C H A N G E S  

L O C A L W A R MI N G I N S E MI- A RI D 
R E GI O N S WI L L B E G R E A T E R 
T H A N G L O B A L A V E R A G E 
W A R MI N G

Gl o b al t e m p er at ur e c o ul d e x c e e d t h e 1. 5° C t hr e s h ol d 
a s e arl y a s t h e 2 0 2 0 s. M e a n a n n u al t e m p er at ur e s i n 
s e mi- ari d r e gi o n s ar e e x p e ct e d t o i n cr e a s e m or e t h a n 
t h e gl o b al a v er a g e ( a n d pr o gr e s si v el y s o wit h e a c h 
i nt er v al of gl o b al i n cr e a s e). T hi s m e a n s t h at alr e a d y- h ot 
s e mi- ari d r e gi o n s will b e e x p o s e d t o a d di ti o n al b ur d e n s 
of h e at str e s s. A s a pri orit y, a ff e ct e d c o u ntri e s n e e d t o 
pr e s s f or gl o b al c o m mit m e nt s t o li mit gl o b al w ar mi n g 
t o 1. 5° C, w hil e pl a n ni n g pr e- e m p ti v el y f or t h e t hr e at s 
a s s o ci at e d wit h i n cr e a si n g t e m p er at ur e s.

T h e s e mi- ari d z o n es of B ots w a n a , N a mi bi a  a n d M ali  ar e 
e x p e ct e d t o e x p eri e n c e c o nsi d er a bl y hi g h er l e v els of 
w ar mi n g t h a n t h e gl o b al a v er a g e ( T a bl e 1). T e m p er at ur es 
i n t h e s e mi- ari d z o n es of K e n y a , Et hi o pi a , G h a n a  a n d I n di a 
will als o ris e a b o v e t h e gl o b al m e a n, b ut will n ot w ar m as 
q ui c kl y as t h os e i n s o ut h er n Afri c a a n d M ali. Risi n g gl o b al 
t e m p er at ur es will b e c o m e i n cr e asi n gl y t hr e at e ni n g t o 
s e mi- ari d r e gi o ns if t h e gl o b al t e m p er at ur e t hr es h ol d of 
1. 5° C is e x c e e d e d a n d f urt h er w ar mi n g is n ot c ur b e d. 

http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Botswana_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Namibia_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Kenya_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Ethiopia_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Mali_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Ghana_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR%202018%20-%20Determining%20what%20global%20warming%20of%201.5%C2%B0C%20and%20higher%20means%20for%20the%20semi-arid%20regions%20of%20Africa%20-%20overview%20of%20analyses.pdf
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/sr15/
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/Botswana%201.5%20infographic%20and%20climate-by-zones%20table.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/Namibia%201.5%20infographic%20and%20climate-by-zones%20table.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/Mali%201.5%20infographic%20and%20climate-by-zones%20table%20English.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/Kenya%201.5%20infographic%20and%20climate-by-zones%20table.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/Ethiopia%201.5%20infographic%20and%20climate-by-zones%20table_0.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/Ghana%201.5%20infographic%20and%20climate-by-zones%20table.pdf
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G L O B A L W A R MI N G B RI N G S 
L O N G E R H E A T W A V E S A N D 
H O T T E R D A Y S T O S E MI- A RI D 
R E GI O N S

A cr o s s all of t h e s e mi- ari d r e gi o n s A S S A R f o c u s e d o n, 
ri si n g m e a n t e m p er at ur e s will r e s ult i n m u c h l o n g er 
h e at w a v e s, m a n y m or e e xtr e m el y- h ot d a y s a n d ni g ht s, 
a n d f e w er c o ol d a y s a n d ni g ht s. T hi s m e a n s t h at s e mi-
ari d r e gi o n s will f a c e i n cr e a si n g h e at str e s s, w hi c h will 
t hr e at e n p e o pl e’s li v eli h o o d s a n d w ell b ei n g. S e mi- ari d 
r e gi o n s ar e t h u s l o c a ft o n s of h ei g ht e n e d s e n si tt vit y 
w h er e a c ft o n will n e e d t o b e t a k e n s o o n t o i m pr o v e t h e 
a d a p ti v e c a p a cit y of v ul n er a bl e p o p ul a ff o n s. 

As m e a n a n n u al t e m p er at ur es i n s e mi- ari d r e gi o ns 
i n cr e as e, t e m p er at ur e e xtr e m es ar e e x p e ct e d t o i n cr e as e 
i n fr e q u e n c y a n d s e v erit y. T h e n u m b er of e xtr e m el y-
c ol d d a ys a n d ni g hts ar e e x p e ct e d t o d e cr e as e a cr oss all 
r e gi o ns, w hil e e xtr e m el y- h ot d a ys a n d ni g hts ar e e x p e ct e d 
t o i n cr e as e a cr oss all r e gi o ns. T h e l ar g est c h a n g es t o t h es e 
t e m p er at ur e e xtr e m es ar e e x p e ct e d i n t h e s e mi- ari d 
z o n es of t h e c o u ntri es t h at will e x p eri e n c e r el a ti v el y s m all 
i n cr e as es i n m e a n a n n u al t e m p er at ur e (K e n y a , Et hi o pi a  
a n d I n di a). T his s u g g ests t h at alt h o u g h t h es e z o n es m a y 
n ot b e w ar mi n g as f ast as ot h er s e mi- ari d z o n es, t h e 
alr e a d y- hi g h t e m p er at ur es t h e y e x p eri e n c e will c a us e 
e v e n s m all i n cr e m e nts of gl o b al t e m p er at ur e t o h a v e 
si g ni ti c a nt e ti e cts o n h e at str ess e x p os ur e, a n d h ar mf ul 
e ti e cts o n v ul n er a bl e s e ct ors .

H e at w a v es ar e e x p e ct e d t o b e c o m e a n i n cr e asi n g ris k 
wit h risi n g gl o b al t e m p er at ur es, i n cr e asi n g i n d ur a ti o n at 
e a c h i nt er v al of gl o b al t e m p er at ur e i n cr e as e ( T a bl e 2). At 
t h e 3° C t hr es h ol d, h e at w a v es will d o mi n at e t h e cli m at es 
of s e mi- ari d z o n es f or t h e l e n gt h of s u m m er, a n d i n s o m e 
z o n es f or m u c h l o n g er p eri o ds ( e. g., i n K e n y a h e at w a v es 
m a y l ast u p t o 7. 5 m o nt hs at 3° C). 

T a bl e 2: M ul tt- m o d el m e di a n c h a n g e (r el a fi v e t o pr e-i n d ustri al l e v els) i n w ar m s p ell d ur a fi o n i n d e x r e pr es e n ti n g 
h o w di ti er e nt l e v els of gl o b al w ar mi n g (i. e., 1. 5, 2 a n d 3° C) will a ti e ct m a xi m u m d ur a ti o n of h e at w a v es f or t h e 
s e mi- ari d z o n es of e a c h A S S A R c o u ntr y. 

L e v el of 
gl o b al 

w ar mi n g
S e mi- ari d 
B ot s w a n a

S e mi- ari d 
N a mi bi a

S e mi- ari d 
K e n y a

S e mi- ari d 
Et hi o pi a

S e mi- ari d 
G h a n a

S e mi- ari d 
M ali

S e mi- ari d 
I n di a

1. 5° C + 4 4 d a ys + 5 9 d a ys + 8 9 d a ys + 8 4 d a ys + 4 8 d a ys + 6 3 d a ys + 4 3 d a ys 

2. 0° C + 7 3 d a ys + 9 4 d a ys + 1 4 7 d a ys + 1 3 6 d a ys + 9 0 d a ys + 1 0 5 d a ys + 7 4 d a ys

3. 0° C + 1 3 8 d a ys + 1 7 7 d a ys + 2 2 5 d a ys + 2 1 0 d a ys + 1 8 1 d a ys + 2 0 0 d a ys + 1 1 3 d a ys

http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Kenya_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Ethiopia_global_warming.pdf
http://www.assar.uct.ac.za/news/world-warms-its-time-get-serious-about-heat-stress-lessons-india
http://www.assar.uct.ac.za/news/world-warms-its-time-get-serious-about-heat-stress-lessons-india
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T a bl e 3: M ul ft- m o d el m e di a n t ot al a n n u al pr e ci pit a tt o n r e pr es e n ft n g h o w di ti er e nt l e v els of gl o b al 
w ar mi n g r el a ff v e t o pr e-i n d ustri al l e v els (i. e., 1. 5, 2 a n d 3° C) will a ti e ct l o c al r ai nf all p a ti er ns f or t h e 
s e mi- ari d z o n es of e a c h A S S A R c o u ntr y. D at a w er e n ot a v ail a bl e f or I n di a.

L e v el of 
gl o b al 

w ar mi n g
S e mi- ari d 
B ot s w a n a

S e mi- ari d 
N a mi bi a

S e mi- ari d 
K e n y a

S e mi- ari d 
Et hi o pi a

S e mi- ari d 
G h a n a

S e mi- ari d 
M ali

1. 5° C - 5 % - 3 % + 6 % + 3 % + 1 % - 4 %

2. 0° C - 9 % - 7 % + 1 0 % + 4 % + 1 % - 4 %

3. 0° C - 1 1 % - 1 2 % + 1 4 % + 1 0 % + 3 % - 5 %

S E MI- A RI D R E GI O N S A R E 
E X P E C T E D T O E X P E RI E N C E 
SI G NI FI C A N T C H A N G E S T O 
A N N U A L R AI N F A L L, A S W E L L 
A S M O R E I N T E N S E R AI N F A L L 
E V E N T S

Gl o b al t e m p er at ur e i n cr e a s e s of 1. 5° C a n d a b o v e will 
h a v e si g ni ti c a nt e ti e ct s o n r ai nf all, r e d u ci n g a n n u al 
r ai nf all i n t h e s e mi- ari d z o n e s of s o m e c o u ntri e s 
( B ot s w a n a, M ali, N a mi bi a), a n d i n cr e a si n g a n n u al 
r ai nf all i n ot h ers ( G h a n a, I n di a, Et hi o pi a, K e n y a). E q u all y 
i m p ort a nt will b e c h a n g e s i n t h e n u m b er of dr y a n d w et 
d a y s, wit h f e w er d a y s wit h r ai nf all, a n d m or e i nt e n s e 
r ai nf all o n d a y s w h e n r ai n d o e s f all. F or m a n y s e mi-
ari d z o n e s, dr o u g ht will c o n ti n u e t o b e a p ersi st e nt 
a n d i n cr e a si n g ri s k t o t h e c o m m u ni tt e s d e p e n di n g 
o n r ai nf all f or t h eir li v eli h o o d s. At t h e s a m e fi m e, 
t h e i nt e n si fi c a ti o n of r ai nf all e v e nt s i n all z o n e s will 
i n cr e a s e t h e fr e q u e n c y a n d s e v erit y of ti o o d s t h at c a u s e 
e xt e n si v e d a m a g e t o cr o p s, li v e st o c k a n d i nfr a str u ct ur e, 
a n d t hr e at e n h u m a n li v e s.

St a tis ti c all y si g ni ti c a nt c h a n g es i n t ot al a n n u al r ai nf all ar e 
e x p e ct e d i n t h e s e mi- ari d z o n es of m ost A S S A R c o u ntri es 
( B ots w a n a, N a mi bi a, K e n y a, Et hi o pi a), alt h o u g h s o m e will 
b e c o m e dr y er ( B ots w a n a , N a mi bi a , M ali ), w hil e ot h ers 
b e c o m e w e ti er ( K e n y a , Et hi o pi a , G h a n a , I n di a; Ta bl e 3). 

T h es e r ai nf all c h a n g es will b e a c c o m p a ni e d b y c h a n g es t o 
t h e n u m b er of dr y d a ys a n d w et d a ys, al b eit i n di ti er e nt 
w a ys i n di ti er e nt pl a c es. T h e s o ut h er n Afri c a n s e mi- ari d 
z o n es ar e e x p e ct e d t o h a v e c o nsi d er a bl y m or e dr y d a ys, 
w hil e dr y d a y n u m b ers i n t h e s e mi- ari d z o n es of Et hi o pi a, 
G h a n a, M ali a n d I n di a will b e l ess a ti e ct e d. T h e i n cr e asi n g 
n u m b er of dr y d a ys i n s e mi- ari d r e gi o ns ar e li k el y t o b e 
ass o ci at e d wit h a n i n cr e as e i n l at e o ns et r ai nf all a n d a n 

err a ti c r ai n y s e as o n, i n cr e asi n g t h e c h a n c es of cr o p f ail ur e, 
a n d pl a ci n g str ai n o n alr e a d y-str ess e d w at er r es o ur c es. 
D es pit e i n cr e as e d r ai nf all i n s o m e z o n es, t h e n u m b er of 
w et d a ys will n ot i n cr e as e. I nst e a d all s e mi- ari d z o n es 
ar e e x p e ct e d t o e x p eri e n c e eit h er n o c h a n g e t o w et 
d a y n u m b ers, or f e w er w et d a ys. T h es e r ai nf all c h a n g es 
s u g g est t h at dr o u g ht will c o n ti n u e t o b e a p ersist e nt a n d 
i n cr e asi n g c h all e n g e f or m a n y s e mi- ari d r e gi o ns.

W hil e c h a n g es t o t ot al r ai nf all v ar y pl a c e- b y- pl a c e, 
t h e i nt e nsit y of r ai nf all will i n cr e as e a cr oss all s e mi-
ari d z o n es at gl o b al w ar mi n g of 1. 5° C a n d a b o v e wit h 
m or e r ai n f alli n g i n h e a v y e v e nts (i n cl u di n g o n si n gl e 
r ai nf all d a ys a n d d uri n g 5- c o ns e c u ti v e r ai nf all d a ys). 
W hil e t his is p ar ti c ul arl y tr u e i n pl a c es t h at ar e als o 
e x p e ct e d t o h a v e i n cr e as e d a n n u al r ai nf all ( K e n y a, 
Et hi o pi a, G h a n a, I n di a), f or all z o n es, i n cr e asi n g 
r ai nf all i nt e nsit y is li k el y t o c o ntri b ut e t o ti o o di n g 
a n d cr o p d a m a g e r at h er t h a n all e vi at e dr o u g ht a n d 
w at er str ess. T h er ef or e, t o a v oi d e xt e nsi v e d a m a g es, 
c o m m u ni ff es a n d  all t h os e r es p o nsi bl e f or ff o o d-ris k 
m a n a g e m e nt a n d r e d u c fi o n, n e e d t o f a ct or i n t h e 
c h a n gi n g n at ur e of r ai nf all s o as t o d e v el o p l o c all y-
r el e v a nt a p pr o a c h es t o m a n a gi n g ti o o d ris ks.

http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Botswana_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Namibia_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Mali_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Kenya_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Ethiopia_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Ghana_global_warming.pdf


6  |   A S S A R 2 0 1 4 - 2 0 1 8

K E Y I M P LI C A TI O N S O F 
DI F F E R E N T W A R MI N G 
L E V E L S

W A T E R S C A R CI T Y A N D W A T E R 
S T R E S S I N S E MI- A RI D R E GI O N S 
WI L L I N C R E A S E P R O G R E S SI V E L Y 
A T E A C H I N T E R V A L O F G L O B A L 
W A R MI N G  

Gl o b al w ar mi n g of 1. 5° C a n d a b o v e will h a v e si g ni ftc a nt 
i m p acts o n w at er r es o urc es i n s e mi- ari d r e gi o ns. I n m ost 
r e gi o ns, i nl a n d d elt as, ri v ers, d a ms a n d gr o u n d w at er 
r es o urc es ar e e x p ect e d t o b e a d v ers el y i m p act e d b y risi n g 
t e m p er at ur es a n d c h a n gi n g r ai nf all p a tt er ns. T h es e c h a n g es 
ar e li k el y t o r es ult i n w at er sc arcit y a n d w at er str ess t h at 
will g et pr o gr essi v el y w ors e at e ac h l e v el of gl o b al w ar mi n g, 
e x ac er b a ft n g t h e v ul n er a bili ti es of s e mi- ari d c o m m u ni ff es.  

S e mi- ari d r e gi o ns ar e cl assi ti e d as ar e as w h er e 
e v a p otr a ns pir a ti o n e x c e e ds r ai nf all a n d ar e t h er ef or e 
i n h er e ntl y pr o n e t o w at er s c ar cit y a n d w at er str ess. O ti e n, 
w at er r es o ur c es i n t h es e ar e as, s u c h as ri v ers, ori gi n at e i n 
pl a c es wit h w e ti er cli m at es. At 1. 5° C of gl o b al w ar mi n g a n d 
a b o v e t h e str e a m ti o ws of ri v ers will b e a tt e ct e d b y c h a n gi n g 
r ai nf all, wit h t h e str e a m fi o w of s o m e ri v ers e x p e ct e d t o 
d e cli n e ( e. g., t h e O k a v a n g o ri v er i n B ots w a n a  is e x p e ct e d 
t o l os e 6- 2 4 % of str e a m fi o w b et w e e n 1. 5 a n d 3° C), w hil e 
ot h ers ar e e x p e ct e d t o i n cr e as e d u e t o h ei g ht e ni n g r ai nf all 
i nt e nsit y ( e. g., str e a m ti o w of t h e A w as h ri v er i n Et hi o pi a  is 
e x p e ct e d t o ris e b y 3- 1 0 % b et w e e n 1. 5 a n d 3° C). 

I nl a n d d elt as ar e vit al w at er s o urc es i n B ots w a n a  ( O k a v a n g o 
D elt a) a n d M ali  (I n n er Ni g er D elt a). T h e c atc h m e nts f or b ot h of 
t h es e d elt as ar e ex p e ct e d t o r e c ei v e pr o gr essi v el y l ess r ai nf all 
at 1. 5° C a n d a b o v e. Hi g h er t e m p er at ur es will m e a n t h er e will 
b e a gr e at er l oss i n w at er i n t h es e d elt as b e c a us e of i n cr e as e d 
e v a p otr a ns pir a ti o n. T his, al o n g wit h d e cr e as e d r ai nf all, will 
m a k e dr o u g hts m or e s e v er e, a n d w at er m or e s c arc e. 

Gr o u n d w at er is als o a p ar ti c ul arl y i m p ort a nt w at er 
r es o ur c e f or s e mi- ari d r e gi o ns. Gr o u n d w at er st o c ks ar e 
e x p e ct e d t o pr o gr essi v el y d e cli n e at 1. 5° C a n d a b o v e 
as t h es e r es o ur c es b e c o m e i n cr e asi n gl y e x pl oit e d a n d 
r e c h ar g e d e cli n es. F or e x a m pl e, i n t h e Kl el a B asi n i n M ali , 
gr o u n d w at er r e c h ar g e will d e cli n e si g ni ti c a ntl y, dr o p pi n g 
b y 3 8 % at 1. 5° C of w ar mi n g, a n d r e a c hi n g z er o n et 
r e c h ar g e b y 3° C. D e cli ni n g gr o u n d w at er st o c ks will p os e 
si g ni ti c a nt c h all e n g es t o s e mi- ari d c o m m u ni ti es w h o o ti e n 
l a c k a c c ess t o alt er n a ti v e w at er s er vi c es. 

I N C R E A SI N G G L O B A L 
T E M P E R A T U R E S T H R E A T E N 
LI V E LI H O O D S, H E A L T H A N D 
W E L L B EI N G O F S E MI- A RI D 
C O M M U NI TI E S 

T h e l o c al i m p a ct s of gl o b al w ar mi n g of 1. 5° C a n d 
a b o v e will h a v e pr of o u n d i m p a ct s o n t h e d o mi n a nt 
li v eli h o o d a c ti vi ti e s i n s e mi- ari d r e gi o n s, s u c h a s 
r ai nf e d a gri c ult ur e a n d p a st or ali s m. A gri c ult ur al a n d 
li v e st o c k pr o d u c ti vit y i s e x p e ct e d t o d e cli n e d u e t o t h e 
dir e ct a n d i n dir e ct e ti e ct s of l o c al cli m at e c h a n g e, a n d 
h e alt h a n d di s e a s e b ur d e n s of s e mi- ari d c o m m u ni ti e s 
ar e e x p e ct e d t o i n cr e a s e. 

R ai nf e d a gri c ult ur e is e xtr e m el y v ul n er a bl e t o t h e 
c h a n g es ass o ci at e d wit h gl o b al w ar mi n g of 1. 5° C a n d 
a b o v e. C er e al cr o ps i n s e mi- ari d r e gi o ns ar e e x p e ct e d 
t o s u ti er i n cr e asi n g l oss es at e a c h i nt er v al of gl o b al 
w ar mi n g, p osi n g si g ni ff c a nt c h all e n g es t o li v eli h o o ds 
a n d f o o d s e c urit y. F or e x a m pl e, B ots w a n a  is e x p e ct e d t o 
e x p eri e n c e a 2 3 % l oss i n m ai z e yi el ds at 1. 5° C, wit h l oss es 
i n cr e asi n g t o 3 5 % a n d 5 8 % at 2° C a n d 3° C, r es p e c ff v el y. 
C o m m u n al a n d p ast or al li v est o c k r e ari n g is als o a vit al, 
y et cli m a fi c all y-s e nsi ti v e, li v eli h o o d a c ti vit y i n s e mi- ari d 
r e gi o ns. C h a n gi n g r ai nf all p a ti er ns will a ti e ct r a n g el a n ds 
f or gr a zi n g, r es ul ti n g i n c h a n g es t o t h e c o m p osi ti o n a n d 
a m o u nt of f e e d a v ail a bl e f or li v est o c k. F or e x a m pl e, t h e 
f or a g e a v ail a bl e f or li v est o c k gr a zi n g i n t h e s e mi- ari d 
r e gi o ns of M ali is e x p e ct e d t o d e cr e as e b y 1 7 % at 1. 5° C, 
a n d b y 2 6 % a n d 4 3 % at 2° C a n d 3° C, r es p e c ff v el y. W at er 
s c ar cit y a n d h e at str ess ass o ci at e d wit h 1. 5° C w ar mi n g 
will als o r e d u c e li v est o c k pr o d u c ti vit y, a n d li k el y i n cr e as e 
li v est o c k d e at hs, a n d r e d u c e f er tilit y. T h es e l oss es i n 
a gri c ult ur al a n d li v est o c k pr o d u c ti vit y will p os e si g ni fi c a nt 
c h all e n g es t o t h e li v eli h o o ds of s e mi- ari d c o m m u ni ti es. 

I n a d di ti o n t o i n cr e asi n gl y c h all e n gi n g li v eli h o o ds, t h e 
w ell b ei n g a n d h e alt h of s e mi- ari d c o m m u ni ti es will 
als o b e a d v ers el y a ff e ct e d. C h a n g es i n t e m p er at ur e 
a n d r ai nf all will a ff e ct t h e ar e as pr o n e t o m al ari a; t h e 
ar e as t h at b e c o m e dri er ( e. g., s e mi- ari d N a mi bi a ) will 
b e c o m e l ess s uit a bl e f or m os q uit o br e e di n g at e a c h 
i nt er v al of gl o b al w ar mi n g, w hil e t h os e t h at b e c o m e 
w e tt er ( e. g., s e mi- ari d K e n y a ) will b e c o m e i n cr e asi n gl y 
pr o n e t o o ut br e a ks. A d di ti o n al h e at str ess will als o 
i n cr e as e h e alt h ris ks, p ar ti c ul arl y f or c hil dr e n, t h e el d erl y, 
w o m e n ( o n a c c o u nt of t h eir o ut d o or w or kl o a ds), a n d 
p e o pl e wit h pr e- e xis ti n g dis e as es. B y t h e 3° C gl o b al 
a v er a g e t e m p er at ur e m ar k, t h e s e mi- ari d z o n es of 
A S S A R c o u ntri es will b e e x p os e d t o t e m p er at ur es w h er e 
p e o pl e will b e c o m e v ul n er a bl e t o h e at str ess a n d h e at 
e x h a us ti o n  al m ost y e ar-r o u n d.

http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/Botswana%201.5%20infographic%20and%20climate-by-zones%20table.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/Ethiopia%201.5%20infographic%20and%20climate-by-zones%20table_0.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/Ethiopia%201.5%20infographic%20and%20climate-by-zones%20table_0.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Botswana_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Botswana_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Mali_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/Mali%201.5%20infographic%20and%20climate-by-zones%20table%20English.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/Mali%201.5%20infographic%20and%20climate-by-zones%20table%20English.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/Botswana%201.5%20infographic%20and%20climate-by-zones%20table.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Namibia_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Namibia_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Namibia_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/Mali%201.5%20infographic%20and%20climate-by-zones%20table%20English.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/Mali%201.5%20infographic%20and%20climate-by-zones%20table%20English.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/Namibia%201.5%20infographic%20and%20climate-by-zones%20table.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/Kenya%201.5%20infographic%20and%20climate-by-zones%20table.pdf
https://doi.org/10.3390/ijerph121012577
https://doi.org/10.3390/ijerph121012577
https://doi.org/10.3390/ijerph121012577
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HI G H S E N SI TI VI TI E S A N D L O W 
A D A P TI V E C A P A CI TI E S M A K E 
S E MI- A RI D R E GI O N S H O T S P O T S 
F O R C LI M A T E C H A N G E

W hil e s e mi- ari d r e gi o n s ar e p ar ft c ul arl y v ul n er a bl e t o 
t h e e tt e ct s of gl o b al t e m p er at ur e i n cr e a s e s of 1. 5° C a n d 
a b o v e, t h e y ar e n ot n e c e s s aril y e x p e ct e d t o r e c ei v e 
m or e dr a s ft c c h a n g e s t h a n s o m e of t h e ot h er cli m a ti c 
r e gi o n s i n Afri c a a n d A si a. H o w e v er, si n c e s e mi- ari d 
r e gi o n s ar e m or e m ar gi n al f or li v eli h o o d a c ff vi ti e s, t h e 
e ti e ct s of cli m at e c h a n g e m a y h a v e a r el a ti v el y l ar g er 
i m p a ct o n t h e s e c o m m u ni ti e s.

T h e I P C C’s s p e ci al r e p ort o n 1. 5° C i d e n ti tt e d s o ut h er n 
Afri c a as a h ots p ot f or cli m at e c h a n g e , wit h pr e di c fi o ns 
s u g g es fi n g h o ti er a n d dri er f ut ur es t h at h a v e n u m er o us 
i m p a cts o n w at er, a gri c ult ur e a n d h u m a n h e alt h. I n d e e d 
w e f o u n d t h at, of all A S S A R c o u ntri es, t h e s e mi- ari d z o n es 
i n B ots w a n a a n d N a mi bi a ar e li k el y t o h a v e t h e bi g g est 
r el a ti v e l o c al c h a n g es. 

H o w e v er, n ot all s e mi- ari d z o n es will b e dis pr o p or ti o n at el y 
a ti e ct e d b y gl o b al w ar mi n g. B esi d es t h os e i n s o ut h er n 
Afri c a, w e f o u n d t h at t h e pr oj e ct e d c h a n g es i n a v er a g e 
cli m at es a n d cli m at e e xtr e m es will n ot b e si g ni ti c a ntl y 
l ar g er f or s e mi- ari d z o n es t h a n f or ot h er cli m a ti c z o n es. 
I n f a ct, f or m ost c o u ntri es w e f o u n d t h at r el a ti v el y bi g g er 
c h a n g es will o c c ur i n h u mi d z o n es ( K e n y a , G h a n a , M ali ) 
a n d ari d z o n es ( Et hi o pi a ). 

T h e h ots p ot n at ur e of s e mi- ari d r e gi o ns is t h us m or e 
str o n gl y d et er mi n e d b y t h e s e nsi ti vit y of s e mi- ari d 
li v eli h o o ds t o cli m at e c h a n g es, a n d t h e l o w a d a p ti v e 
c a p a cit y of s e mi- ari d c o m m u ni ti es. S e mi- ari d r e gi o ns 
ar e o ti e n tr a nsi ti o n al z o n es b et w e e n w e ti er a n d dri er 
cli m at es, a n d o ti er m ar gi n al l a n ds c a p es f or li v eli h o o d 
a c ff vi ff es, s u c h as r ai nf e d a gri c ult ur e a n d li v est o c k. 
T h e r eli a n c e of s e mi- ari d c o m m u ni fi es o n s e nsi ti v e 
n at ur al r es o ur c es, as w ell as t h eir is ol a ti o n a n d li mit e d 
a d a p ti v e c a p a cit y, m e a ns t h at t h e i m p a cts of cli m at e 
c h a n g e ar e e x p e ct e d t o b e m or e h ar d f elt h er e t h a n i n 
ot h er ar e as.   

R E C O M M E N D A TI O N S

•  E arl y a n d d e cisi v e i nt er n a ti o n al a c ti o n t o r e d u c e t h e 
ris ks of o v ers h o o ti n g t h e P aris t e m p er at ur e t ar g ets , 
a n d sl o w d o w n t h e r at es of c h a n g e, is cri ff c al t o 
r e d u ci n g cli m at e c h a n g e i m p a cts i n s e mi- ari d r e gi o ns, 
a n d r e d u ci n g a n alr e a d y c o nsi d er a bl e a d a pt a ti o n 
c h all e n g e. P ar ti es t o t h e U N F C C C s h o ul d t a k e 

i m m e di at e a c ti o n t o h o n o ur c o m mit m e nts m a d e i n 
t h e P aris A gr e e m e nt, b y l o w eri n g t h eir gr e e n h o us e 
g as e missi o ns a n d tr a nsi fi o ni n g t o l o w- c ar b o n 
d e v el o p m e nt p at h w a ys. 

•  Gi v e n t h e hi g h er s e nsi ti vit y of s e mi- ari d r e gi o ns 
t o t h e i m p a cts of gl o b al w ar mi n g of 1. 5° C a n d 
a b o v e, a ti e ct e d c o u ntri es n e e d t o a c c el er at e t h eir 
a d a pt a ti o n pl a n ni n g, a n d pri ori ffs e e arl y a d a pt a ff o n 
i m pl e m e nt a tt o n. 

•  V ul n er a bilit y a n d Ris k Ass ess m e nts  s h o ul d b e 
c arri e d o ut a cr oss s e mi- ari d r e gi o ns t o i d e n tif y t h e 
c o m m u ni ti es, s e ct ors a n d s o ci al gr o u ps t h at ar e m ost 
v ul n er a bl e t o t h e l o c al i m p a cts of gl o b al w ar mi n g of 
1. 5° C a n d a b o v e. T h es e ass ess m e nts s h o ul d i d e n tif y 
a d a pt a ti o n o p ti o ns w hi c h ar e s e nsi ti v e t o t h e v ar yi n g 
v ul n er a bilit y b et w e e n s o ci al gr o u ps ( e. g., g e n d er, a g e, 
s o ci al cl ass), a n d s h o ul d i nt e gr at e l o c al k n o wl e d g e 
a n d e x p eri e n c es of ris k. 

•  P ar ti ci p at or y pl a n ni n g s h o ul d b e pr o m ot e d i n or d er 
t o b uil d a s h ar e d u n d erst a n di n g of v ul n er a bili ti es a n d 
ris ks b et w e e n v ul n er a bl e c o m m u ni ti es, g o v er n m e nt 
a n d pr a c ti ti o n ers. L o c al c o m m u ni ti es n e e d t o b e 
i n cl u d e d i n d e cisi o n- m a ki n g a n d a d a pt a ti o n pl a n ni n g 
f or l o c all y-r el e v a nt a d a pt a ti o n str at e gi es t h at s u p p ort 
t h eir li v eli h o o ds a n d w ell b ei n g.  

https://www.ipcc.ch/sr15/chapter/chapter-3/
https://www.ipcc.ch/sr15/chapter/chapter-3/
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Kenya_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Ghana_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Mali_global_warming.pdf
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/1point5degrees/ASSAR_Ethiopia_global_warming.pdf
https://theconversation.com/what-latest-assessment-on-global-warming-means-for-southern-africa-104644
http://www.assar.uct.ac.za/sites/default/files/image_tool/images/138/Posters/VRA%20poster%20for%20tool%20shed%20A0_June%2013%202017.pdf
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•  S e mi- ari d r e gi o ns n e e d t o pr e p ar e f or t h e i n cr e asi n g 
ris ks ass o ci at e d wit h dr o u g hts. R o b ust dr o u g ht 
m a n a g e m e nt str at e gi es s h o ul d b e b uilt o n t h e t hr e e 
pill ars  of: m o nit ori n g a n d e arl y w ar ni n g s yst e ms, 
v ul n er a bilit y a n d ris k ass ess m e nt, a n d pr e p ar e d n ess, 
mi ft g a tt o n a n d r es p o ns e. 

•  C o or di n at e d w at er g o v er n a n c e  wit h i n cl usi v e 
d e cisi o n- m a ki n g will b e vit al f or d e ali n g wit h dr o u g hts 
a n d v ul n er a bilit y i n r ur al c o m m u ni ft es.

•  E c o n o mi c d e v el o p m e nt pl a n ni n g s h o ul d a c c o u nt 
f or w at er s c ar cit y b y f o c usi n g o n d e v el o p m e nt a n d 
i m pl e m e nt a ti o n of l o w- w at er-f o ot pri nt a c ff vi ti es, or 
b y assi g ni n g hi g h e c o n o mi c v al u es t o w at er us e. 

•  I n a n ti ci p a ti o n of i n cr e as e d ti o o d ris ks, s e mi- ari d 
r e gi o ns n e e d t o pr o a c ti v el y d e vis e, or i m pr o v e 
u p o n, e xis tt n g str at e gi es f or fi o o d-ris k m a n a g e m e nt 
a n d r e d u c fi o n.

•  T h e i n cr e asi n g pr ess ur e t h at e a c h 0. 5° C gl o b al 
t e m p er at ur e i n cr e m e nt will pl a c e o n c o m m u ni ti es 
i n s e mi- ari d r e gi o ns m a y h a v e si g ni ti c a nt i m p a cts f or 
t h e s ust ai n a bilit y of t h eir li v eli h o o ds a n d w ell b ei n g. 
P oli c y m a k ers n e e d t o pl a n f or t h e tr a nsf or m a ti o n of 
li v eli h o o ds a n d mi gr a ti o n of p e o pl e o ut of t h es e ar e as. 
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