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Morphology and Sediments of Large River Deltas

Kazuaki HORI Y and Yoshiki SAITO U

Abstract

O O Large rivers with high sediment discharge, such as the Amazon, Ganges-Brahmaputra,
and Huanghel Yellow rivers, have formed mega-deltas at their mouths. This paper reviews

morphology and sediments of mega-deltas and their Holocene evolution in relation to sea-level
changes, channel avulsion, and past-sediment discharge. Application of various radiometric
dating techniques to delta deposits, especially since the 1980's has made it possible to clarify

delta evolution dynamically on 10- to 1000-year time scales. Most of the deltas are located in

developing countries, and have environmental

problems principally caused by human

activities. For the evaluation of current status and human activities in deltas and drainage

basins, both natural and anthropogenic changes of deltas should be analyzed from the
viewpoints of geology, sedimentology, and their evolution.
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Table 10 Large rivers in the world in terms of suspended sediment load, water discharge, and drainage area.

Average annual suspended load

Water discharge

Drainage area

River x 10°% River x 10°m¥s River x 10°km?
Amazon 1200 Amazon 20.00 Amazon 6.15
Huanghél Yellow( 1080 Zairel Congol 4.09 Zairgl Congol] 3.70
Ganges-Brahmaputra 1060 QOrinoco 3.49 Mississippi 3.34
Changjiang@l Yangtzel 480 Ganges-Brahmaputra 3.09 Nile 2.72
Mississippi 400 2100 Changjian@ YangtzeO 2.85 Parana 2.60
Ayeyarwady Irrawaddyl] 260 Mississippi 1.84 Yenisey 2.58
Indus 250 590 Parana 1.80 Ob 2.50
Magdalena 220 Yenisey 1.78 Lena 2.43
Godavari 170 Lena 1.62 Changjiangl Yangtzel 1.94
Mekong 160 Mekong 1.49 Amur 1.86
Orinoco 150 St. Lawrence 1.43 Ganges-Brahmaputra 1.59
Song Hong@ Red 130 Ayeyarwadyl Irrawaddyd  1.36 Mackenzie 1.45
Narmada 125 Ob 1.22 Zambezi 1.40
Colorado 120 0.10 Amur 1.03 Volga 1.35
Nile 121 o0 St. Lawrence 1.19
Fly 115 Niger 111
Shat al Arabl Tigris-Euphratesl]  1.05
Orange 1.02

000000 Milliman and Sivitskil 199200 0000000 HoviusJ 1998 000 0000000000000
oo0ooo0o0ooo0o0o0oob000b00000000000000000000O00000D0DO0DO0Milliman and Meade,

198301

Suspended sediment load is after Milliman and SivitskiJ 19921 Water discharge and drainage area are after Hovius
[0 19980 Load value in parentheses indicates post-dam values. Sediment loads of the Nile and Colorado rivers have
been decreased sharply by the construction of dam reservoirsC] Milliman and Meade, 19831
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Fig. 10 Map showing the locations of mouths of major rivers.
Filled circles indicate large rivers with high sediment load shown in Table 1.
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Table 20 Delta areas of selected major river
systems.

Delta area

River km?

Amazon 467,078
105,641
93,781
ChangjiangO YangtzeO 66,669
Lena 43,563
Huanghe YellowO 36,272
Indus 29,524
28,568
27,224
20,642
20,571

Ganges-Brahmaputra
Mekong

Mississippi

Volga"

Orinoco

Ayeyarwady Irrawaddy [

Niger 19,135
Shatt-al-Arab0 Tigris-Euphratesd 18,497
Grijalva 17,028
Po 13,398
Nile 12,512

Song HongO RedO
Chao Phraya

11,908
11,329

Coleman and Wright 19751
oooooooooooooooo

After Coleman and WrightO 197501

The Volga River empties into the Caspian Sea.
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