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Abstract
The Volga River constitutes the primary component of the Unified Deep-Water System (UDWS) of Euro-
pean Russia, which connects the Caspian Sea and the Sea of Azov. Following the Russian invasion of Ukraine, 
the significance of the Volga River in this waterway shifted. Concurrently, the efforts of states bordering the 
Caspian Sea to expand their trade routes increased. In this article, we analyze the role of the Volga River 
in transporting grain and other goods for export via Black Sea and Caspian Sea ports; military uses of the 
waterways; and the implications of the ongoing war in Ukraine for Russia’s short- and medium-term river 
transport. We further evaluate the climatic risks posed to the Volga River and Caspian Sea as a result of 
anthropogenic global climate change, which has the potential to limit transportation via the Volga River. 
The overall goal of the article is to understand the strategic significance of the Volga River system for Rus-
sian commerce, logistics, and security.

The Caspian Sea is the world’s largest endorheic inland water body and is shared among Russia, Kazakhstan, Turk-
menistan, Iran, and Azerbaijan. The Caspian Sea is a major Eurasian logistic hub with a broad network of navi-

gable waterways (Pritchin, 2019). Indirectly, the Caspian Sea is connected to international waters through the Unified 
Deep-Water System of European Russia (UDWS). UDWS is a system of inland waterways of Russia, connecting the 
White Sea, the Baltic Sea, the Caspian Sea, and—via the Sea of Azov—the Black Sea through the Neva River, Lake 
Ladoga, the Svir River, Lake Onega, the White Sea-Baltic Canal, the Volga–Baltic Waterway, the Moscow Canal, 
the Volga River, the Kama River, the Volga–Don Canal, and the Don River. Russia owns 16% of global navigable 
inland waterways, second only to China’s 18%. On average, UDWS is responsible for 70% to 75% of all domestic 
cargo and transports via Russian inland waterways. The Volga River, stretching over 3,500 km, is the longest river in 
Europe and a major element of UDWS. With an average discharge of 8,100 m3 per second at Volgograd, the river is 
also the primary source of water for the Caspian Sea (Leummens, 2016). The Caspian Sea has, however, experienced 
a significant decline in its water level in recent years, threatening the transport capabilities of Russia and Kazakhstan.

In August 2023, Ali Salajegheh, the chief of Iran’s Department of Environment (DOE), attributed the decline in 
Caspian Sea water levels to Russia intentionally reducing the water flow from the Volga River into the Caspian Sea 
(Sharghdaily, 2023). He subsequently reversed his position, attributing the phenomenon instead to global climate 
change. This shift in perspective sparked discussions among Iranian policymakers, researchers, journalists, activists, 
and Iranians in the diaspora, leading to broad debate about the causes of the Caspian Sea’s shrinking water levels. Part 
of this debate followed Salajegheh’s original line in accusing the Russian Federation of intentionally reducing water 
flow from the Volga into the Caspian Sea. This prompted an evaluation of the importance of the Volga for domestic 
waterways in Russia and the countries bordering the Caspian Sea. The Caspian Sea’s retreating coastlines and shrink-
ing water coverage may have considerable environmental, economic, and geopolitical consequences for the region 
(Barale & Gade, 2018; Prange et al., 2020).

In this brief analysis, we examine the structure of Russia’s inland waterways, particularly their connection to the 
Caspian Sea and the Black Sea. We then evaluate the significance of inland waterway transport, focusing on grain 
transportation to export points in the Black Sea and Caspian Sea regions. Additionally, we explore the military appli-
cations of these waterways, as well as the impact of climatic changes on water levels in this river—and, consequently, 
the Caspian Sea. Finally, we analyze the role of water transport in Russia during the short and medium term, consid-
ering the ongoing conflict in Ukraine and potential future variations in water levels due to changes in precipitation 
and evaporation patterns.

Russia’s Internal Waterways, the Importance of UDWS, and the Role of the Volga River
As of 2019, Russia had 101,500km of registered inland waterways, of which 50,000 km were navigable. Due to underinvest-
ment and insufficient funding in waterway infrastructure, the standardized shipway dimensions shrank by 30% between 
1990 and 2019. In 2019, the inland fleet consisted of 11,700 self-propelled and 5,300 non-self-propelled vessels. The avail-



RUSSIAN ANALYTICAL DIGEST No. 304, 27 November 2023 23

Astrakhan

Volgograd

KazanMoscow

St. Petersburg

White Sea

White Sea–Baltic Canal

White Lake

Volga–Baltic Waterway

Lake
OnegaLake

Ladoga

Moscow
Canal

Volga–Don
Canal

Neva

Sea of Azov

Volga
Upper Volga

Middle Volga

Lower
Volga

Don

Volga Delta

Kama

Black Sea
Caspian

Sea

Figure 1: Unified Deep Water System (UDWS) of European Russia
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able information shows that these significant declines compared to 2019—by 17.4% among self-propelled vessels and 34% 
among non-self-propelled vessels—are likewise due to underinvestment in this sector (Rostislav & Ponomarev, 2020).

The UDWS, which is the most important part of Russia’s inland waterways, connects major Russian cities, includ-
ing St. Petersburg, Moscow, Kazan, Nizhny Novgorod, Volgograd, Rostov-on-Don, and Astrakhan (see Figure 1 on 
p. 23). UDWS is estimated to be as long as 6,500 km. The theoretical guaranteed depth throughout the UDWS ranges 
between 4.0 meters and 4.5 meters, allowing not only river vessels and river-sea class vessels, but also sea-going ves-
sels, warships, and even (surfaced) nuclear submarines to pass through it.
One of the major components of the UDWS is the Volga–Don Canal. Constructed by the Soviet Union between 1949 
and 1952, it connects the Volga River and the Don River, thus facilitating the connection between the Caspian Sea, 
the Sea of Azov, and the Black Sea. It spans 101 km and comprises thirteen canal locks, three pumping stations, 22 
navigation channels, and two bulkhead gates. Since the Don River is at an elevation 44 meters higher than the Volga 
River, vessels must make this change when traveling up or down. Theoretically, the canal can support vessels up to 
5,000 tons. However, some shallow parts of both rivers are currently limited to 3,000 tons, although this could be 
improved to 6,000 tons with additional investment (Tirone & Motevalli, 2022). The Volga–Don Canal is navigable 
for around 200 days a year, as it is usually frozen from November to April.

The internal waterways of Russia, of which the UDWS represents a significant component, have historically played 
a relatively minor role in Russia’s overall inland transport, especially since the collapse of the Soviet Union. According 
to Russian government data, the volume of cargo transported along the country’s inland waterways in 1988 was 582 
million tons, a figure that fell to 100 million tons in 1996. The transport volume improved steadily from 1999, reach-
ing 136 million tons and 30 million passengers in 2004. Since then, inland water transport volumes have fluctuated 
between 110 and 150 million tons. The fluctuations in total transport inside Russia and inland water transport (pri-
marily conducted via the UDWS in 2006–2022) are shown in Figure 2 below and in Table 1 on p. 27.

The volume of waterway transport has fluctuated through the years. The jump in 2011–2013 can be attributed to higher 
government investments in waterways during this period. In 2006–2022, inland waterway transport accounted for 
between 1.5% and 2.5% of total transport inside Russia. Returning to official statistics, 118.53 million tons of cargo 
were transported by inland waterways in 2017, of which 10.3 million tons were grain and mixed feed. As mentioned, 
70–75% of Russia’s inland waterway cargo transport takes place within the UDWS, which also carries more than 12 
million passengers annually.

Access of foreign fleets to Russia’s inland waterways: Since 1994, Russia has gradually loosened the tight Soviet regu-
lations (established in 1936) that banned any vessels with foreign flags from entering Russian inland waterways. How-

Figure 2: Total Inland Freight Transport and the Share of Waterways, 2006–2022

Note: Data for 2021 and 2022 are estimates.
Source: OECD, ITF, Statista, reportlinker.com (see also Table 1 on p. 27).
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ever, these changes are very specific and apply to a limited number of countries. At the moment, there are more than 
130 ports on the inland waterways and only 40 of them are listed as open ports for foreign vessels (Nikiforov & Bur-
kov, 2020). Since 2013, Russia has allowed sports sailing vessels and leisure craft flying foreign flags to enter some 
sections of its inland waterways. Further changes in the regulations now permit commercial vessels under the flags 
of foreign countries to navigate inland waterways on the basis of international contracts and special decisions of the 
government. Specifically, the Russian government allows ships sailing under the flags of Eurasian Economic Union 
(EAEU) member-states to pass through the country’s inland waterways. However, these countries do not have signifi-
cant merchant fleets and therefore hardly compete with the Russian fleet (Smirnov, 2022). There are also some indica-
tions of discrimination on the basis of origin when it comes to permission to pass through Russian inland waterways 
and the charges for doing so. The available information suggests that whereas Russian vessels typically pay around 
US$5,000–6,000 to pass through the Volga–Don Canal, Azerbaijani and Iranian vessels are usually charged approxi-
mately US$20,000–25,000 and US$30,000, respectively. It is also uncertain whether the Russian authorities will grant 
passage to any given vessel, as they evaluate each vessel individually.

Military usage: Following Russia’s invasion of Ukraine and Turkey’s closure of the Bosporus Strait to the Russian 
navy under the 1936 Montreux Convention (Pedrozo, 2023), the Russian military flotilla in the Caspian Sea became 
more important. It is the only combat-ready flotilla in the Caspian Sea region and its military capabilities extend beyond 
the Caspian region (Pritchin, 2019). The Caspian Flotilla comprises 27 warships, including gunboats, landing craft, 
minesweepers, and cruise-missile-capable corvettes. Months prior to the Russian invasion of Ukraine, several ships 
were transferred from the Caspian Flotilla to the Azov Sea to join the Black Sea Fleet in conducting naval maneuvers 
in the Black Sea (Pedrozo, 2023). The Russian authorities’ exclusive control of the Volga–Don Canal, which facili-
tates the movement of warships between the Caspian Sea and the Black Sea during the ice-free seasons of spring and 
summer, has empowered Moscow to deploy military forces in a strategically vital region.

Future plans for inland waterways: The Russian government has long known that the country’s inland waterways lack 
infrastructure investment and function poorly. The expansion of inland water navigation has been on the government’s 
agenda in recent years, and the country has made investments to strengthen and expand this system, especially in the 
UDWS. Following Russia’s invasion of Ukraine, which has necessitated trade via less risky trade routes, the Russian 
government’s interest in improving transport via the Caspian Sea region increased. Shortly prior to the beginning of 
the war, in February 2022, a plan to reconstruct the Volga–Caspian Seaway Canal by 2028 was announced. The preli-
minary dredging operation was estimated at 15 million cubic meters (cbm). The available information shows that over 
five million cbm of spoils and materials were dredged in 2022, ensuring a navigation depth of 4.2 meters in the Volga–
Caspian Shipping Canal; 12 million cbm in dredging operations are planned for 2023 to increase this to 4.5 meters.

Grain transport through Russia’s inland waterways: Although the Volga–Don waterway ends at Taganrog Bay in 
the Sea of Azov, this route plays a minor role in Russia’s grain transport. The export data show that approximately 
30% of Russian grain is exported through the shallow seaports of the Sea of Azov, while 60% is exported through 
the deep seaports of the Black Sea, such as Novorossiysk. In 2017, a year in which Russia exported approximately 33 
million tons of wheat, around 7.5 million tons of grain and feedstuffs were exported via Russia’s inland waterways 
(Egorov, 2021).

Corridors and Alternative Transport Options
The Caspian Sea serves as the only waterway for countries like Kazakhstan, Turkmenistan, and Azerbaijan, giving them 
limited connections to global waters via the Volga–Don River. This situation has enhanced the interest in expanding 
trade routes in the region through the Caspian Sea. Furthermore, such factors as (1) the economic growth of Central 
Asia; (2) the abundance of natural resources in several Central Asian countries and Azerbaijan, which could poten-
tially be exported; (3) China’s Belt and Road Initiative (BRI), which planned to pass through the Caspian Sea region; 
and (4) Russia’s interests in creating a North–South corridor that would connect the Caspian Sea to the Indian Ocean 
via rail and Iranian roads have increased geopolitical interest in the Caspian Sea region and efforts to expand trade 
routes. Several ongoing initiatives aim to establish connections between the Caspian Sea and global seas and oceans; 
they include the North–South Corridor (connecting Russia to the Indian Ocean), the Eurasia Canal (waterways to 
connect the Caspian Sea and the Sea of Azov), the Middle Corridor (East–West corridor through the South Cauca-
sus), and the Zangezur Corridor (East–West corridor through the South Caucasus).

As such, it can be said that the significance of the Caspian Sea and Russia’s inland waterways has grown. The Cas-
pian Sea serves as a central hub for all the current and planned water routes for the nations bordering this sea. Con-
sequently, any fluctuations in its level may influence the future of transportation in the region. The following section 
evaluates recent and anticipated changes.
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Climate Change and Water-Level Variations in the Caspian Sea
The Caspian Sea, as an endorheic water body, is susceptible to shifts in precipitation and evaporation patterns. Over 
the past three decades, the Caspian Sea has experienced a significant drop in its water level. Based on observational 
data, as of 2022 the sea level had fallen by more than two meters compared to the mid-1990s (Umarov, 2023). This 
dramatic shrinking of the world’s largest lake could have serious implications both for the regional environment and 
for the economies of the states of the Caspian basin.

Research has shown that the declining level of the Caspian Sea may be driven by natural variation, intensified 
significantly by anthropogenic global climate change. Rising air temperatures caused by global warming have led to 
increased evaporation from the sea surface (Wesselingh & Lattuada, 2020). Studies have found that cumulative evap-
oration rates over the Caspian have been increasing faster than precipitation and runoff rates, closely tied to steadily 
climbing regional and global surface temperatures (Chen et al., 2017). This evaporative water loss exacerbates the 
decreasing inflow of freshwater from rivers flowing into the Caspian, particularly the Volga River. As a result, the total 
water budget of the Caspian Sea has been severely impacted.

Looking forward, projections indicate that the Caspian Sea’s water level will likely continue to fall substantially 
through the twenty-first century, especially under high greenhouse gas emissions scenarios. Models suggest that the 
level could decline by a further 9–18 meters by 2100 (Koriche et al., 2021). Without concerted global action to reduce 
emissions and limit further warming, an ecological catastrophe in the Caspian basin appears imminent. Adaptation 
policies for the region, from wetland restoration to improved water-management infrastructure, will be critical to 
increasing resilience. However, reducing global greenhouse gas emissions remains essential to mitigating long-term 
Caspian Sea level loss by limiting evaporation and mitigating the effects of climate warming. The looming environ-
mental catastrophe in the Caspian Sea is emblematic of the risks climate change poses to inland water bodies.

Conclusion
An August 2023 allegation by Iran’s DOE chief that Russia had reduced the water allocation from the Volga River 
to the Caspian Sea prompted us to evaluate various environmental, economic, and geopolitical aspects related to 
these two water bodies. As we have demonstrated, the flow of water in the Volga River is the heart of the Russian 
UDWS, which connects the Baltic Sea, the Caspian Sea, and the Black Sea. This has significant transport importance, 
particularly for Russia’s major cities. It also has military importance, especially since Russia’s invasion of Ukraine 
in 2022, as the Volga–Don Canal allows parts of the Russian flotilla to move from the Caspian Sea to the Sea of 
Azov. This supports Russian troops in those occupied regions of Ukraine that surround the Sea of Azov, including 
Crimea, Donetsk, Kherson, and Zaporizhzhia. We have not discovered definitive evidence indicating that Russia is 
undertaking the construction of substantial and noteworthy new dams on the Volga River; on the contrary, there 
are plans to expand inland water transport in Russia, which relies on high water flow in rivers and canals, includ-
ing the Volga. However, anthropogenic global climate change could limit the capacity to expand inland water trans-
port, primarily by exacerbating a decline in water levels in the Caspian Sea. Overall, the ongoing military invasion 
in Ukraine, coupled with Russian’s dependency on the Russian flotilla in the Caspian Sea, as well as the expanding 
trade relationship and potential agreements with countries like Iran, has considerably elevated the military and geo-
political significance of the UDWS; it seems crucial for Russia to maintain this system to facilitate a wide range of 
transportation purposes.
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Table 1: Total Inland Freight Transport and the Share of Waterways, 2006–2022

Year Total inland freight 
transported 
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Inland waterway freight 
transported  

(billion tonne-km)

2006 3390.146 86.727

2007 3523.107 86.027

2008 3509.073 63.705

2009 3220.929 52.686

2010 3387.568 53.955

2011 3529.942 59.144

2012 3739.64 80.762

2013 3750.303 80.101

2014 3840.075 72.317

Year Total inland freight 
transported 

(billion tonne-km)

Inland waterway freight 
transported  

(billion tonne-km)

2015 3879.612 63.62

2016 3960.122 67.194

2017 4121.679 67.165

2018 4244.479 66.089

2019 4300.741 65.906

2020 4117.41 64.2594

2021 63.45

2022 62.53

Note: Data for 2021 and 2022 are estimates.
Source: OECD, ITF, Statista, reportlinker.com.
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