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Background

Co u n t r ie s : Esw a t in i, Mo za m b iq u e , 
So u t h  Africa

Rive r  Ba s in  Co m m is s io n : 
INMACOM fo rm e d  in  20 21

Size : 4 9 ,0 0 0  km 2

Le n g t h  o f m a in  r ive r : 4 8 0  km
P o p u la t io n : 2.3 m illio n
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Water use is intense in the basin

>50%

Amount of the water 
generated in the basin 

being withdrawn by 
human consumption (van 

der Zaag et al., 2003). 

Competition over water is 
high, with competing water 

demands and water 
abstractions are fast 

approaching the limits of 
sustainability. 

The effects of extreme 
events such as droughts 

and floods, are very 
common with significant 

losses recorded each year. 

Dry Incomati river bed, 2005

Mozambique floods, 2019
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Basin water use exacerbating water scarcity in the 
dry season?

Monthly discharge at Ressano Garcia (1952-1980)
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Impact of competing demands from multiple 
sectors is not clearly understood

Agriculture Reservoir 
storage

Industry Domestic water 
supply

Area under irrigated 
sugarcane expanded by 
significantly in the basin

Member states have 
increased storage 

capacity by building new 
dams since 1980s and 

more dams are underway

One of the biggest 
economic zones in South 
Africa relies on Incomati 

waters

Domestic water supply 
for Maputo city is also 

dependent on Incomati 
waters
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Transboundary Basin Governance
19 8 3 TP TC
Dro u g h t  (a n d  in c re a se d  u se ) re d u ce s  c ro ss-
b o rd e r flo w  t o  n o t h in g , co u n t rie s  a cce p t  n e e d  t o  
co o rd in a t e
19 9 1 P ig g s P e a k  Ag re e m e n t
All co u n t rie s  d e ve lo p in g  w a t e r re so u rce s , 
e Sw a t in i n e e d s W o rld  b a n k fu n d in g . W B re q u ire s  
n o  o b je c t io n  fro m  d o w n st re a m  Mo za m b iq u e . To  
se cu re  n o -o b je c t io n s, SA a n d  e Sw a t in i a g re e  t o  2 
m 3/s  t o  Mo z a t  b o rd e r (Ko m a t ip o o rt /Re ssa n o
Ga rc ia )
20 0 2 IIMA
Be t t e r re la t io n s b e t w e e n  s t a t e s , SADC W a t e r 
sh a rin g  P ro t o co ls ; Ne e d  fo r a  m o re  
co m p re h e n sive  a p p ro a ch , b e lie f t h a t  m o re  w a t e r 
ca n  b e  fo u n d  if a  m o re  co lle c t ive  a p p roa ch  a re  
u se d

• Min im u m  t ra n sb o u n d a ry flo w  in c re a se d  
t o  2.6  

 Ne w  Tra n s b o u n d a ry Flo w  a llo c a t io n  u n d e r  
d e ve lo p m e n t



w w w .cg ia r.o rg

Activity Objectives

1. De ve lo p  a  m o d e l t h a t  ca n  b e  u se d  b y INMACOM t o  su p p o rt  
b a sin  w id e  d e c is io n  m a kin g

2. Exp lo re  s im u la t io n  a n d  o p t im iza t io n  t h a t  ca n  e n h a n ce  c ro ss  
se c t o r W EFE b e n e fit s

• Un d e rst a n d  t h e  im p a c t  o f co m p e t in g  b a sin  d e m a n d s a n d  o p t im ize  
w a t e r a llo ca t io n  in  t h e  b a sin

• Un d e rst a n d  t h e  w a t e r re so u rce s  im p a c t  o f p o t e n t ia l d a m s (Mo a m b a
Ma jo r) o n  b a sin  h yd ro lo g y

• Un d e rst a n d  t h e  w a t e r re so u rce s  im p a c t  o f in c re a se d  irrig a t io n  (b o t h  
u p st re a m  a n d  d o w n st re a m )

• Qu a n t ify t h e  ch a n g e s in  t h e  b a sin  o u t flo w  u n d e r d iffe re n t  sce n a rio s  o f 
irrig a t io n  d e ve lo p m e n t
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Activity Progress: Developing a process for model 
development

First meeting held in Aug, 2022

• 18  P a rt ic ip a n t s  fro m  3 co u n t rie s
• St o ck-t a ke d co u n t ry-le ve l m o d e llin g  

e ffo rt s
• In t ro d u ce d  t h e  P yW R m o d e l t o  t h e  

m e m b e r s t a t e s
• Ag re e d  o n  YP s a n d  p ro ce ss  t h ro u g h  

w h ich  d a t a  is  t o  b e  co lle c t e d  a n d  
P yW R m o d e l d e ve lo p e d  fo r In co m a t i

• In it ia t e d  w e e kly m e e t in g s w it h  YP s
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Activity Progress: Co-developing the model and 
testing

Second meeting held in March, 2023 (at Driekoppies dam)

• 18  P a rt ic ip a n t s  fro m  3 co u n t rie s
• P re se n t e d  In co m a t i rive r b a sin  

P yW R m o d e l
• Ca p a c it y b u ild in g  a n d  t ra in in g
• Id e n t ifie d  ke y q u e st io n s t o  

a n sw e r u sin g  t h e  P yW R m o d e l
• Im p a c t  o f e n su rin g  flo w s 

in t o  Mo a m b a d a m  o n  
u p st re a m  w a t e r a b st ra c t io n

• P o t e n t ia l b e n e fit s  t h a t  co u ld  
b e  d e rive d  fro m  in c re a sin g  
t ra n sb o u n d a ry m in im u m  
flo w  re q u ire m e n t

Moamba major
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Ap p lic a t io n  o f P yW R m o d e l

Un d e rst a n d in g  t h e  im p a c t  o f e n e rg y a n d  a g ricu lt u ra l se c t o r w a t e r 
u sa g e  o n  t h e  t ra n sb o u n d a ry In co m a t i Rive r
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Phased decommissioning plan for ESKOM thermal power plants that 
withdraw water from the Incomati River
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Hyd ro lo g ic  im p a c t  o f d e c o m m is s io n in g  o f Th e rm a l 
P o w e r P la n t s

 Decommissioning of power plants and efficient irrigation reduces water 
abstraction after 2030:
 3.8% reduction from power plant decommissioning
 14% reduction when combined with efficient irrigation

 Decommissioning can reduce shortages by up to 175 MCM/year and 
combining decommissioning with efficient irrigation can increase 
savings to 220 MCM/year.

 Improve environmental flow at Ressano Garcia by 5%.

 Cumulative hydropower generation in Mozambique increased by 266 
GWh in the ”Decommission with efficient irrigation” scenario.

Incomati River Basin annual and riparian countries aggregated
water abstraction and deficit under a hydrological sequence
resulting in the highest deficit.

More water in the river Reduced impact 
of droughts

Increased hydropower 
in Mozambique
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Ne xt  St e p s

 Fu t u re  re se a rch  w ill a sse ss:
 Ne w  re g u la t io n s a n d  m a n a g e m e n t  a p p ro a ch e s t o  

a d d re ss  fu t u re  w a t e r sca rc it y.
 Exa m in e  t h e  im p a c t  o f fo rt h co m in g  s t o ra g e  a n d  

irrig a t io n  p ro je c t s  in  So u t h  Africa  a n d  Esw a t in i.
 Exp lo re  co o rd in a t e d  re se rvo ir o p e ra t io n  ru le s .
 Eva lu a t e  t ra n sb o u n d a ry w a t e r a g re e m e n t s  in  lig h t  o f 

ch a n g in g  d e m a n d s a n d  fu t u re  p ro je c t s .
 Asse ss  t h e  e ffe c t s  o f c lim a t e  ch a n g e  u n ce rt a in t ie s  o n  

fu t u re  w a t e r a va ila b ilit y a n d  u se .
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