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Anthropogenic and Oceanographic 
Drivers of Climatic Volatility in the 
eThekwini Metropolitan Region: A 
Technical Assessment of Decadal 
Environmental Shifts and Adaptive 
Resilience Frameworks  
The  me tropolitan region of Durban, encompassing the  eThekwini Municipality, has ente red a 
pe riod of profound climatic  disequilibrium. Over the  previous decade , re sidents have  reported 
a consistent trend toward highe r ambient temperature s, the  dissolution of tradit ional seasonal 
boundarie s, and a transition to "aggressive" precipitat ion regimes characte rized by high-
intensity, short-duration events.1 These  obse rvations are  not mere ly anecdotal but are  
fundamentally rooted in the  intensification of the  global hydrological cycle  and specific  
regional ocean-atmosphe re  inte ractions unique  to the  South African easte rn seaboard.3 The  
historical subtropical c limate  of Durban, which was once  moderated by the  predictable  
dynamics of the  Indian Ocean, is now be ing re shaped by the  acce le rated warming of the  
Agulhas Current, the  expansion of the  tropical Hadley ce ll, and the  localized influence  of the  
Urban Heat Island (UHI) e ffect .5 

The Mechanisms of Decadal Temperature Elevation  
The  primary drive r of the  increased temperature s obse rved by Durbanite s is the  sustained 
accumulation of greenhouse  gases in the  atmosphe re , which has facilitated a consistent 
upward trend in annual ave rage  temperature s.1 Historically, Durban’s temperature  profile  was 
de fined by its coastal proximity, providing a thermal buffe r. However, diffe rent c limate  mode ls 
now project  that  the  city's ave rage  temperature  will increase  by be tween  and  
by 20 50 , depending on global emission trajectorie s.1 This warming is not uniform; nightt ime  
minimum temperature s across KwaZulu-Natal (KZN) have  shown a significant upward trend, 
which reduces the  pe riod of diurnal cooling and increases physiological heat  stre ss for 
re sidents.9 
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Temperature Variable  Historical Baseline/Trend  Future Projection (2050 -
2100)  

Ave rage  Annual 
Temperature  

Steady historical increase  
recorded 1 

 to   increase  by 
20 50  8 

Extreme  Heatwaves (
) 

Occasional occurrences Expected to double  in the  
immediate  future  10 

Standard Heatwaves (
) 

Defined by 3+ consecutive  
days 

Projected increase  of 
approximate ly  10 

Long-te rm Warming Pre - industrial base line   to   rise  by 210 0  10 

The  physical mechanism for this warming is compounded by the  intensification of the  Urban 
Heat Island (UHI) e ffect. As Durban has expanded, natural land cove rs such as grasslands and 
fore sts have  been replaced by impervious surfaces—concre te , asphalt , and me tal—which 
possess low albedo and high the rmal mass.11 These  mate rials absorb solar radiation throughout 
the  day and re -radiate  it  at  night. In the  Durban Central Business Distric t  (CBD), the  prevalence  
of dark asphalt  roads and glass-fronted buildings create s a microclimate  where  temperature s 
are  significantly highe r than in surrounding greenbe lt  areas like  the  Durban Metropolitan Open 
Space  System (D'MOSS).6 Studie s indicate  that  heavily vege tated areas in the  region can 

maintain surface  temperature s up to  lower than adjacent deve loped sites through the  
process of evapotranspiration and shading.14 

Oceanographic Forcing: The Agulhas Current and 
Latent Heat Flux  
The  "aggressive" nature  of recent rainfall in Durban is large ly attributed to the  warming of the  
Agulhas Current. As one  of the  most ene rge tic  weste rn boundary currents in the  global ocean, 
the  Agulhas Current transports warm tropical wate r southward along the  KZN coast .5 Recent 
re search highlights that  weste rn boundary currents have  become  the  faste st-warming 

oceanic  regions ove r the  last  century.15 The  warm core  of the  Agulhas Current, typically  to  

 wide , acts as a massive  heat  and moisture  pump.16 
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The atmospheric response to this warm current is governed by the pressure adjustment 
mechanism. Sharp gradients in sea surface temperature (SST) between the Agulhas core and 
cooler offshore waters drive a convergence of low - level winds, resulting in a persistent band 
of precipitation along the coastline. 3 Data from the Agulhas Current Air Sea Exchange 
Experiment indicated that approximately five times as much water vapor is transferred to the 
atmosphere above the current's core than from neighboring waters. 16 This high latent heat flux 
(LHF) serves as the primary energy source for coastal storm systems.3 As the current continues 
to warm, the increased LHF facilitates more intense convective activity, which explains why 
rainfall events have  become  more  violent and moisture -rich.2 

 

Oceanic Driver  Impact on Durban Climate  Scientific Context  

SST Warming Increased evaporation and 
moisture  supply 2 

Warming rate   pe r 
year 18 

Agulhas Leakage Regional sea- leve l rise  and wind 
shifts 5 

Intensified by Southe rn Ocean 
weste rlie s 15 

Latent Heat Flux Fue ls convective  rainfall and 
storms 16 

 moisture  transfe r ove r 
warm core  16 

Pre ssure  
Adjustment 

Drives low-leve l wind 
conve rgence  3 

Co-locate s rainfall bands with 
the  current 3 

Furthe rmore , the  Agulhas Current 's seasonality has been found to diffe r from previous 
scientific  assumptions. Recent data from the  Agulhas System Climate  Array (ASCA) revealed 

that  the  current transports  more  wate r in summer than in winte r.19 This increased 
summer transport  coincides with the  pe riod of peak solar radiation, amplifying the  oceanic  
heat  source  precise ly when the  atmosphe re 's moisture -holding capacity is highest  due  to 
summer temperature s.2 

Atmospheric Dynamics and the Intensification of 
Rainfall  
The  transit ion to more  aggressive  rainfall is also a consequence  of the  Clausius-Clapeyron 

re lationship, which dictate s that  for eve ry  increase  in atmosphe ric  temperature , the  air 

can hold approximate ly  more  wate r vapor.2 In a warmed climate , when atmosphe ric  
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instability triggers a rainfall event, the resulting deluge is significantly more voluminous. The 
catastrophic floods of April 2022 provide a definitive benchmark for this phenomenon. During 

this event, more than  of rain fell in just two days in parts of KZN.2 Scientific 

attribution studies have confirmed that this extreme rainfall was between  and  
heavie r than it  would have  been in a coole r, pre - industrial c limate .2 

A major synoptic  drive r of these  extreme  events is the  "Cut-off Low" (COL) pre ssure  system. A 
COL is a mid- latitude  depression that  becomes de tached from the  main weste rly wind be lt  
and can remain stat ionary ove r a region for seve ral days.17 When a COL inte racts with the  warm 
Agulhas Current, the  influx of low-leve l moist  air feeds into the  system, dramatically enhancing 
its precipitat ion output.21 The  20 22 flood, code -named storm "Issa," was exace rbated by this 
exact  mechanism: a slow-moving low-pressure  system enhanced by addit ional heat  and 
moisture  from a warmed ocean.21 

Climate  change  is also alte ring the  frequency of these  hydrological extremes. Projections 
indicate  that  1- in-10 -year flood events in Durban are  expected to increase  in frequency to 3-
in-10  years by 20 50 .8 This shift  implie s that  the  infrastructure  designed for the  previous 
century's c limate  is no longe r adequate  for the  "new normal" of the  21st  century. 

The Alteration of Seasonal Timing and Predictability  
Durbanite s have  correctly identified that  the  "seasons are  not the  same." This disruption is t ied 
to changes in large -scale  c limate  systems, specifically the  expansion of the  Hadley ce ll—the  
circulation of air from the  tropics to  the  subtropics.7 This expansion has shifted the  location of 
moisture  corridors and mid- latitude  cyclones.7 In KwaZulu-Natal, re search shows that  while  
annual rainfall totals have  remained re lative ly stable , the  t iming of the  rains is shift ing. 
Statist ically significant increases in monthly rainfall have  been obse rved during November, 
December, and J anuary, while  significant decreases have  been noted in March, May, J une , and 
September.23 This suggests a concentration of the  we t season into a narrower, more  intense  
window, followed by e rratic  transit ions into the  dry season. 

The  "summer" season in KZN is now gene rally the  longest, typically spanning from Octobe r to  
March.24 Octobe r has become  a part icularly volatile  month, as it  marks the  pe riod when farmers 
begin planning for the  growing season, ye t  moisture  corridors are  becoming increasingly 
unpredictable .7 Furthermore , tropical winds across southe rn Africa have  shown a trend of 
turning toward Madagascar, occasionally re -directing moisture  away from KZN, which can lead 
to intense  dry spe lls or "evaporation de ficits" even within a gene rally wette r decade .18 

Future Outlook: Projections for the Durbanite 
Population  



 

Page  | 5 www.unityincommunity.org.za 
 

Durban’s  Decade of Volatile Climate 
Change  

  
Email: hello@unityincommunity.org.za  

As the climate continues to evolve, Durbanites should prepare for a future defined by 
"compounding risks"—the simultaneous occurrence of heat stress, drought, and flooding. The 

municipality's Climate Story Map indicates that sea - level rise could reach up to  
above current levels by the end of the century. 1 This rise will not only erode beaches but will 
also impede the gravity -based discharge of stormwater systems, causing "backup" flooding in 
inland ne ighborhoods even during moderate  rain events.10 

Wate r security is also a projected conce rn. Despite  the  increase  in "aggressive" rain, warmer 
temperature s lead to highe r evaporation rate s from soil and dams.1 1- in-10 -year dry pe riods 
are  projected to increase  to 3- in-10  years, suggesting that  Durban will oscillate  be tween 
pe riods of extreme  water abundance  (flooding) and seve re  scarcity (drought).8 Additionally, 
the  risk of wate r-borne  and vector-borne  diseases, such as chole ra and malaria, is expected to 
rise  due  to warmer temperature s and more  frequent flooding of sanitat ion infrastructure .1 

Protective Measures: Safeguarding Dwellings from 
Flooding  
Protecting re sidential and commercial structure s from the  "aggressive" rainfall projected for 
Durban require s a multi- laye red approach involving structural modifications, nature -based 
solutions, and early warning engagement. 

Permeable Paving and Sustainable Drainage Systems  
One  of the  most e ffective  ways to manage  the  "aggressive" runoff from heavy storms is to  
replace  tradit ional, impervious surfaces with pe rmeable  paving.25 Tradit ional concre te  and 

asphalt  shed  of wate r, which then ente rs municipal drains already ove rwhe lmed by 
volume . Pe rmeable  pavers are  enginee red surfaces that  allow stormwate r to  pass through the  
joints or the  material itse lf into the  unde rlying ground.25 

 

Pavement 
Feature  

Impact on Flood Resilience  Technical Mechanism  

Surface  
Infiltrat ion 

Reduces runoff by  
27 

Wate r ente rs joints filled with 
specialized aggregate  27 

Base  Storage  Slows the  rate  of wate r entry 
into drains 

Laye red aggregate  transit ion 
facilitate s temporary storage  27 
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Groundwater 
Recharge  

Prevents soil e rosion and 
supports local ecosystems 

Wate r re turns to  groundwater 
store s naturally 26 

Pollution Filtrat ion Improves wate r quality Voids trap suspended solids and 
heavy me tals 26 

For re sidential applications, homeowners should conside r porous asphalt  or pe rmeable  
inte rlocking concre te  pavement (PICP) for driveways and walkways.25 During heavy regional 
storms, these  systems distribute  wate r infiltrat ion across the  entire  surface , e liminating the  
concentrated flows that  cause  e rosion and damage  foundations.27 

Individual Property Flood Barriers and Devices  
For immediate  protection during the  violent storm events typical of the  current decade , 
seve ral portable  barrie rs are  highly recommended: 
• Water -Activated Barriers:  Modern alte rnatives to  sandbags, such as FloodSax or Osmo 

Barrie rs, are  lightwe ight and expand upon contact  with water to  form a robust  dam.28 
These  are  ideal for sealing off driveway entrances or side  access points quickly.28 

• Door and Garage Shields:  Products like  the  Dam Easy Flood Barrie r or Floodshie ld door 
pane ls use  pneumatic  seals or manual tension to create  a wate rt ight barrie r across 
entryways.30 These  can be  installed in minute s and are  reusable  for years.31 

• Sewage Backflow Prevention:  Intense  rain can cause  sewage  to flood into buildings 
through toile ts and drains. Installing "toile t  pan seals" and non-re turn valves is a crit ical but 
often ove rlooked protective  measure .32 

• Air Brick Covers:  Floodwater often ente rs homes through the  ventilat ion bricks near the  
ground. Removable  air brick cove rs or "smart  airbricks" that  c lose  automatically in the  
pre sence  of wate r can prevent inte rnal inundation.30 

Strategic Grading and Drainage Infrastructure  
Long-te rm protection involves managing the  "journey of the  raindrops" across the  prope rty. 
Homeowners should install French drains or trench drains to  redirect  water away from the  
home  and into safe  drainage  channe ls.28 Creating "rain gardens"—sunken garden beds 
designed to catch and filte r water—or "bioswale s" can slow the  movement of wate r and allow 
it  to  soak away naturally.33 Prope rty owners should ensure  that  driveways are  shaped with a 
gentle  gradient that  guides surface  wate r toward dedicated drain points rathe r than the  
house .28 

Protective Measures: Managing Extremes in 
Temperature  
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Durban’s "sultry summers" and increasing heatwaves require building interventions that focus 
on thermal resistance and reflection rather than solely relying on energy - intensive air 
condit ioning.34 

Advanced Attic and Roof Insulation  

Since  approximate ly  of a home 's ene rgy is lost  (or gained) through the  ce iling, insulation 
is the  most e ffective  thermal barrie r.34 For the  hot, humid Durban climate , seve ral specialized 
materials are  recommended: 
• Radiant Barrier Insulation:  This is the  top choice  for hot c limate s. It  use s a re flective  foil 

laye r to  block up to –  of radiant heat  from the  sun, preventing it  from ever 
ente ring the  living space .36 Installing this unde r the  roof rafte rs can lower att ic  

temperature s by up to  ( ).37 
• Cellulose Insulation:  Made  from recycled pape r treated with fire  re tardants, ce llulose  has 

high heat  absorption and natural pest- repe llent  prope rtie s, which is advantageous for 
Durban's insect- rich environment.35 

• Closed -Cell Spray Foam:  In humid coastal regions, c losed-ce ll foam is highly e ffective  
because  it  create s an air-  and moisture - t ight seal, preventing humid air from ente ring the  
home  and causing mold.36 

• Mineral Wool (Rock Wool):  This mate rial is wate r- , fire - , and mold-re sistant , maintaining 
its pe rformance  even when humidity leve ls spike .36 

 

Insulation Type  R-Value (per 
inch)  

Primary Benefit for Durban  

Radiant Barrie r N/A (Reflective) Blocks –  of solar heat  gain 37 

Closed-Ce ll Spray 
Foam 

R-6.0  to R-7.0  Acts as a vapor barrie r; high heat  
re sistance  36 

Mine ral Wool R-3.0  to R-4.0  Fire  and moisture  re sistant; maintains 
density 38 

Ce llulose  (Blown-In) R-3.2 to R-3.8 Eco-friendly; acoustic  insulation 
prope rtie s 35 

Cool Roof Technologies and Reflective Coatings  
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"Cool roof" technology transforms a roof into a heat -rejecting shield. 39 Dark-colored traditional 

roofing repe ls le ss than  of solar rays, whe reas a cool roof can re flect  over .40 
• Heat -Reflective Coatings:  Products like  SealPro Cool Roof or Lumincoat are  specialized 

polymer emulsions applied directly to  metal, concre te , or t ile  roofs.39 These  coatings can 

reduce  roof surface  temperature s by up to  and indoor temperature s by up to 

.39 
• Benefits:  By lowering surface  temperature s, these  coatings also extend the  life span of 

the  roof by reducing the  the rmal expansion and contraction that  causes cracking and 
leaks.39 

• Solar Reflectance Index (SRI):  Homeowners should look for products with an SRI rating 

of , which indicate s supe rior pe rformance  in re flecting solar radiation and emitt ing 
absorbed heat .40 

Passive Design and Green Infrastructure  
The  "New Buildings: Green Policy" implemented by eThekwini Municipality highlights the  
importance  of "passive  design"—techniques that  use  the  building 's enve lope  to manage  
temperature .42 
• Passive Cooling:  Ensuring adequate  cross-ventilat ion and using shading devices like  

eaves or awnings to block direct  summer sun while  allowing winte r sun to ente r.42 
• Green Roofs:  Planting indigenous, drought-re sistant  plants on rooftops can lower 

building temperature s and absorb stormwate r.10 
• Urban Greening:  On a ne ighborhood scale , protecting the  Durban Metropolitan Open 

Space  System (D'MOSS) is vital. Vegetated areas assist  with local cooling and can prevent 
the  formation of localized heat  islands.13 Residents are  encouraged to plant "Indigenous 
Plants for Your Garden" to he lp re store  the  local microclimate .10 

Municipal Resilience and Early Warning Systems  
As Durbanite s, the  most crit ical protective  action is to  engage  with the  city's sophist icated 
early warning frameworks. The  eThekwini Municipality has deve loped a "Forecast  Early 
Warning System" (FEWS) that  translate s raw me teorological data into local, impact-based 
warnings.43 

How to Stay Informed and Prepared  
• Mobile App and Social Media:  The  eThekwini Mobile  App provides real- time  news and 

traffic  ale rts.45 The  municipality also uses WhatsApp groups, Facebook, and Instagram to 
disseminate  leve l-based warnings from the  South African Weathe r Se rvice  (SAWS).46 
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• FEWS Flood Modeling:  The  city simulate s "the  journey of the  raindrops" three  days in 
advance  using hydraulic  enginee ring software .43 Residents should pay close  attention to 
warnings when thre sholds (Watch, Ale rt, Warning) are  crossed.43 

• Community -Based Early Warning (CBFEWS):  In areas like  the  Palmie t  Rive r or Quarry 
Road, community- led systems provide  "real-t ime" local knowledge  to disaste r 
management.46 Part ic ipation in these  grassroots ne tworks can be  life -saving. 

• Smart Technology:  The  city is increasingly using drones, AI, and GIS to asse ss damage  in 
real t ime  and guide  emergency re sponses.47 

Financial Resilience: The Changing Landscape of 
Property Insurance  
The  "aggressive" climate  of the  last  decade  has fundamentally alte red the  insurance  industry in 
South Africa. The  20 22 KZN floods re sulted in e stimated losse s of R54 billion, with 
approximate ly half carried by the  insurance  industry.48 

Implications for Homeowners  
• Premium Increases:  Residents in high-risk coastal and flood-prone  areas are  see ing 

premium hikes of  to  , and in some  cases up to .48 
• Risk Modeling:  Insure rs now use  re fined geolocated data to  map flood exposure  at  the  

stree t  leve l, asse ssing prope rtie s against  10 - , 20 -, and 50 -year flood events.48 
• Policy Redrafting:  Many companie s are  redraft ing polic ie s to  "ge t  away from paying 

maximum claims" for natural disaste rs or are  increasing deductible s for weathe r-re lated 
events.50 

• Property Values:  The re  is a growing conce rn that  homes in high-risk zones may become  
"uninsurable ," which would lead to a significant decline  in prope rty value  and difficulty in 
obtaining mortgages.52 

To protect  the ir financial asse ts, Durbanite s should conduct a profe ssional "flood risk 
asse ssment" of the ir prope rty and ensure  that  all flood protection modifications are  
documented for the ir insure rs.32 

Synthesis of Adaptive Strategies  
The  evidence  suggests that  Durban’s c limate  has shifted into a more  ene rge tic  and volatile  
state . The  warming of the  Agulhas Current provides the  the rmal ene rgy, while  the  increased 
atmosphe ric  moisture  capacity provides the  fue l for the  "aggressive" rainfall events that  have  
de fined the  last  decade . As seasons continue  to blur and temperature s rise , the  "business as 
usual" approach to urban living and build ing maintenance  is no longe r viable . 
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Protection for the Durbanite involves a shift from reactive disaster response to proactive 
climate resilience. This includes structural upgrades to dwellings —such as radiant barriers, cool 
roof coatings, and permeable paving —alongside a deeper engagement w ith municipal and 
community early warning systems. By integrating these technical and behavioral strategies, 
residents can mitigate the risks of a warming world and ensure the long -term sustainability of 
the  eThekwini region in the  face  of an increasingly unpredictable  environment. 
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