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Lake Kivu



Lake Kivu
The African Rift Valley

• Plate tectonics

• Increased volcanic activities



Lake Kivu

Virunga lava fields - volcanoes

(Please, watch Virunga on Netflix)

Goma: Ca. 2M inhabitants



Lake Kivu

Area 2401 km² 

Max. length 89 km 

Max. width 48 km 

Volume 500 km³ 

Max .depth 480 m 

Average 

depth
237 m 

Lake Geneva: 580 km2



Lake Kivu is a most extraordinary 

lake

• With a maximum depth of ~485 m, the “classical” 
lake-water constituents, such as temperature, 

salinity, nutrients, as well as CO2 and CH4 all 

increase with depth.

• This peculiarity is caused by the inflow of warm, ion- 

and CO2-rich water from deep subaquatic springs 
— related to volcanic activities.

• The high density of the intruding water leads to an 

unusually strong stratification which suppresses 

turbulence and reduces diffusion of dissolved 

substances out of the permanently anoxic deep-
water. 

• This sealing effect of the stratification, combined 

with the high rate of CH4 formation, has resulted in 

the accumulation of ~65 km3 of CH4 and ~300 km3 

of CO2 (at 0°C and 1.013 bar)



Lake Kivu is among a most extraordinary 

lake

~300 km3 of CO2

~65 km3 of CH4

CO2 CH4

OM

Oxycline



Catastrophic CH4 cloud from from Lake 

Kivu

The total amount of gas in Lake Kivu corresponds to a gas 

cloud of about 140 m thickness above the lake. 

As the gas mixture is heavier than air, the gas cloud would 

fill the valley , cover densely populated areas including most 
of the city of Goma, and asphyxiate people. 

Such a gas eruption would therefore have catastrophic 

consequences. 

Removing methane from the lake decreases the gas 

pressures and thus reduces the risk of a gas eruption.

CO2 eruption from Lake Nyos, Cameroon, September 1986

Killing and displacing thousands of inhabitants



Extracting CH4 from Lake Kivu

American company ContourGlobal, which owns 

KivuWatt, launched the Lake Kivu venture in 

2015 and for a time considered expanding its 

capacity from 26 to 100 megawatts.

Another company is exploring the possibility of 

launching its own 56-megawatt gas extraction 

venture on the lake. 



Initiating gas extraction enables the vital outcomes:

• Society can enforce extraction methods that

• ensure prevention of future disasters while,

• minimizing environmental impact, 

• maximizing useful energy output 

• developers pursuing economic projects.

The key to safety is management of the chemoclines while producing gas. 

Achieving safety and production needs the right specification of plant 

design. 



Lake Edward
The African Rift Valley

• Plate tectonics

• Increased volcanic activities



Lake Edward
Organic-rich rocks of lake origin are the dominant 

source of hydrocarbons in many oil and gas 

provinces around the world.

Most of the world’s long-lived extant lakes are 
affiliated with continental extensional basins. 

Lake systems situated in the tropical latitudes 

commonly contain sediments that are 

exceptionally rich in organic matter because of a 
high biological productivity and, in some cases, 

prolonged bottom water anoxia

The basin has experienced a long-term change 

from a continuously open lake, possibly deep lake 
system in the Miocene (23 to 5 My) or early 

Pliocene (5 to 2.6 My), to an alternating shallow 

lake and fluvial system in the mid and late 

Pleistocene.

This history of basin evolution has led to the 

development of a rich hydrocarbon system.



https://totalenergies.com/projects/oil/tilenga-and-eacop-
projects-acting-transparently

East African Crude Oil Company 

The physical characteristics of the oil from Tilenga mean that it 
needs to be kept at a temperature of 50°C for transportation







“EACOP has been a disaster for the tens of 

thousands who have lost the land that provided food 

for their families and an income to send their children 

to school, and who received too little compensation 

from TotalEnergies,” said Felix Horne, senior 

environment researcher at Human Rights Watch. 

“EACOP is also a disaster for the planet and the 

project should not be completed.”



• Protected ecosystems, wildlife & biodiversity

• Completely inadequate or non-existent 

preventive measures

• High seismic activity increasing the risk of oil 

spills and leakage
• Project’s water needs prioritised over those of 

the local population



• Protected ecosystems, wildlife & biodiversity

• Completely inadequate or non-existent 

preventive measures

• High seismic activity increasing the risk of oil 

spills and leakage
• Project’s water needs prioritised over those of 

the local population



https://www.stopeacop.net/why-stop-eacop

• People, society, politics

• Nature and natural heritage

• Climate change





At the global level there are 310 international river basins. 

The MENA (Middle East and North Africa) region has a 

population of over 500 million people and it comprises, in 

its more recent definitions, the following 20 countries: 
Algeria, Bahrain, Djibouti, Egypt, Iran, Iraq, Jordan, 

Kuwait, Lebanon, Libya, Morocco, Oman, Qatar, Saudi 

Arabia, State of Palestine, Israel, Sudan, Syrian Arab 

Republic, Tunisia, United Arab Emirates and Yemen.

Semi-arid or Mediterranean climate, vulnerable to climate 

change, whose impacts include an increase in drought 

conditions, heatwaves, and aridity.



The most important conflict over the waters of the Nile has 

revolved around the Grand Ethiopian Renaissance Dam 

(GERD), a mega-dam currently under construction along 

the Blue Nile in Ethiopia

Once completed, it will be the largest dam in Africa, with a 

reservoir covering 1,875 km2 and a total installed capacity 

of 5150 MW, equivalent to that of five large nuclear power 

plants. In the past, Egypt had threatened to wage war if 

Ethiopia attempted to build dams on the Blue Nile.

Nile River



‘The Jordan River is probably the most conflictual river in 

the world, or at least, it is the river that is more frequently 

singled out as a key conflict hotspot worldwide…’

Since the construction of the National Water Carrier of 
Israel in 1964 and the Six-Day War of 1967 – when Israel 

seized the Golan Heights – Israel has de facto controlled 

water resources in the region. Subsequently, this control 

became increasingly evident, disproportionately affecting 

the State of Palestine and Palestinians residing in the 
Gaza Strip and the West Bank, who have experienced a 

relentless diminishment of their ability to access water 

resources. This inequality is exemplified by striking 

figures. 

Jordan River



While almost the entire population of Israel has access to 

running water and basic hydraulic infrastructure, the same 

applies to only 36% of all West Bank Palestinians. 

Furthermore, while the average daily water consumption 

per person in Israel is 247 litres (well above the World 
Health Organization’s recommended minimum of 100 

litres), West Bank Palestinians consume only a third of 

this amount (82 litres), and those not connected to the 

water grid receive only 26 litres per day. 

The United Nations humanitarian agency, OCHA, reports 

that following the devastation of Gaza and the conflict in 

Israel, water availability for those living in the Gaza Strip 

has dropped to less than three litres per day per person. 

Jordan River



From lake formation to water and aquatic ecosystem 

properties, global carbon fluxes, and some critical 

thinking, hopefully.

Aquatic ecosystems
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