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Introduction to GLORI

Rivers represent the major pathway for the transfer of water and solids from land to the sea.
Collectively they annually discharge about 40.000 km? of water and more than 25 billion tons of par-
ticulate and dissolved solids.

Although the number of papers discussing river-derived water and solids has increased apprecia-
bly in recent years. there has been no central index to which the interested scientist, manager or student
can refer for data concerning a river or series of rivers. UNESCO produced a preliminary data base in
1971. but no subsequent index was issued: the original effort remains in a few office files, but regretta-
bly is generally unknown and unused.

A World River Index (WORRI) report was prepared by UNESCO in 1978, largely through the
efforts of M. Meybeck. but. like the earlier UNESCO effort. it was not published. Milliman and Meade
(1983) and later Milliman and Syvitski (1992) accumulated many of the accessible data regarding basin
area. water discharge and suspended load. Meybeck has maintained a personal index of world rivers.
most of which appears in the present effort.

GLORI Data Base

The present global river index. whose acronym is GLORI, represents a first attempt to collate all
available data in a single volume. It should be emphasized that we only list rivers that discharge to the
sea or to a major body of water that itself discharges to the sea. Rivers discharging into the Black Sea.
for instance. are listed. but those discharging into the Caspian Sea are not.

The parameters presented in this index are basic: river name. body of water (generally ocean) to
which the river discharges. drainage basin area. river length. maximum elevation in the drainage basin.,
mean annual water discharge (Q). mean annual total suspended sediment load (TSS), and mean annual
total dissolved sediment load (TDS): references are also listed with each entry. We have entered all
rivers with basin areas greater than 1000 km2 for which only water discharge is available: but rivers
larger than 100 km? are listed if suspended or dissolved sediment data are given. We list nearly 800
rivers (including about 20 for which we could not find data regarding their drainage basin area). and
their distribution relative to basin size 1s depicted in Figure 1. In addition. there are approximately 30
rivers whose location we could not venify on available maps: we have high-lighted in shadow font the
names of these nvers on the spreadsheets to indicate uncertainty as to whether the rivers actually dis-
charge to the sea.

In total. the collective basin area of rivers with water discharge data represents slightly more than
75 percent of the land area draining into the oceans. Not surprisingly. fewer rivers have been monitored
for suspended or dissolved sediment loads. 66 and 62 percent of the land area draining to the oceans.
respectively. In terms of drainage basin area. the best studied river systems in the world are those in
Russia. Europe and North America (U.S.A. and Canada). whereas the islands in Oceania are the poorest
documented. with only about 10 percent of the total drainage area cited in this data base (Table 1).



Using this Data Base

Each river is listed under that country through which the niver discharges to the sea. For in-
stance. most of the Colorado River lies in the United States. but it discharges through Mexico: therefore.
we classify this river as Mexican. Similarly. the Ganges and Brahmaputra rivers are grouped as
Bangladeshi rivers. not Indian.

We have listed the river data for 80 countries. which have been grouped into 54 series of maps on
which are located the drainage paths tor those rivers for which data appear in the following pages.

Table 1. Distribution of drainage areas in various land masses for which there are data for fluvial water.
suspended sediment. and dissolved solid discharge to the sea.

Area (x106 km2)

Land Mass Water Suspended Dissolved
Sediment Sediment

N. America 14 11 11

C. America 0.1 0 0

S. America 13 11 11

Europe 6 5 2

Africa ‘ 12 12

Russia 14 13

S. Asia 13 12 12

Oceania 0.4 0.3 0.2

Australia 2 2 1

To access the data for any river. the reader can refer directly to the country listed on pp vi-vii.
Conversely. if one does not know the name of a specific river. the general location might be identified
the world map on p. v. from which one can reference the correct country in the index. From this one can
access the country map: the numbers on the map refers to the river. whose relevant data appear in the
accompanying table.

Cautions in Using This Data Base

Mean values for river discharge and sediment load can hide a wide range of shorter term values
as well as a multutude of errors. Some of the data. for example. come trom primary sources. such as the
U.S. Geological Survey or the Geological Survey of Canada. Other data. however. are derived from
other indices (such as UNESCO. 1971). which means that we may know little of where or for how long
the measurements were made. or the techniques used in obtaining them. Some rivers have been mea-
sured for many years. other data entries in this index may represent only one or two years worth of data.
Where the number of vears ot observations are known. we have high-lighted the data as less than 5 years
(1talics). 5-20 vears (outline) or >20 vears (bold) of measurements.
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Smaller rivers can experience ¢pisodic flooding whose discharge values can be two to five orders
of magnitude greater than normal. The sediment load for Chira River in Peru, for example, is based on
two years worth of observations. one during an El Nifio year. the other during a normal rainfall year. As
a result, the average for these two years differs by more than an order of magnitude. Small rivers,
therefore. particularly need long-term records if their average discharge is to represent a meaningful
value.

Finally. we note that the data for many rivers may not represent present-day values or, con-
versely. that present-day values may not represent historical values. Dammed rivers, for instance, may
now discharge little sediment or water to the sea. whereas recently deforested or developed river basins
may have tar greater sediment erosion than they did previously.

Plea to the Interested Reader

We must emphasize that this present report should be considered as a preliminary report. We
realize that some data may be wrong and that we may have ignored many other rivers for which there
are data that we could not find.

There are clearly many rivers not listed here for which some data may occur. We urge the inter-
ested reader to contact one of us if there are corrections to be made or new rivers to be added. We will
acknowledge you in the next edition of this data base.

Acknowledgments

The etfort was sponsored by LOICZ. who also funded a preliminary workshop in Strasburg
(France) in May 1994. hosted by Jean-Luc Probst and attended by Robert Meade (Denver), Stefan
Kempe (Darmstadt). Michel Meybeck (Paris) and John Milliman (Gloucester Point). We acknowledge
Jean-Luc Probst (Strasburg) for supplying data for Algeria. Tunisia and Morocco. Peter Harris (Hobart)
for access to his Australian river data base. and Edgardo Gomez (Quezon City) for supplying data from
Philippine rivers. We are particularly grateful to Harold Burrell and Wanda Cohen (Gloucester Point)
for their help in preparing the final text for publication. Much of Milliman's and Rutkowski's funding
for the preparation of this report came from the National Science Foundation (NSF-ATM 9222405) and
the Office of Naval Research (N00014-94-1-0179).

References Cited

Milliman. J.D. and Meade. R.H.. 1983. Worldwide delivery of river sediment to the oceans. J. Geol.,
91. 1-21.

Milliman. J.D. and Syvitski. J.P.M.. 1992. Geomorphic/tectonic control of sediment discharge to the
ocean: the importance of small mountainous rivers. J. Geol.. 100. 525-544.

UNESCO. 1971. Discharge of selected rivers of the world. A contribution to the Inter, Nat. Dec., v. I-1II,
Paris.

UNESCO. 1978. World register of rivers discharging into the oceans (WORRI). Unpubl.ms.



P F A%
Atflantic Zhoy - L

cean

y / - . Lo eL=| TURKEY
North hmﬁ\;\‘n O¢ean
/

/ / ) !
\ 2
"v 4 . -

T - il o S S B, N o bNal A

3 . Jooa GAMBIAYA- QHANA] t .

\ GUINER cAMEROON LA

. i ooo A Vw
¥ A , I E . S T A]‘nulwvwoz T T
conao 4

. i .
A o JAGASCAR|
o
Soufh Pacitic Ocle ean "
\ MOZAMBIQU!
. \ /
\ \ \ (U S
\ 7/
/ /
.- Y S A S S .




World Index to Maps

Albania and Croatia

Algeria, Morocco, and Tunisia

Angola and Zaire

Argentina, Chile, and Uruguay

Australia

Bangladesh, India, Pakistan, and Sri Lanka

Belgium, Germany, and Netherlands

Benin, Ghana, Ivory Coast, and Togo

Brazil

Burma, Cambodia, Malaysia, Thailand
and Vietnam

Cameroon, Congo, Gabon, and Nigeria

Canada

China

Colombia and Venezuela

Costa Rica, Nicaragua, and Panama

Ecuador and Peru

Egvpt

El Salvador, Guatemala, and Honduras

Finland, Iceland, Norway, and Sweden

France

French Guiana, Guvana, and Suriname

Gambia, Guinea, and Senegal

Georgia, Romania, and Ukraine

Greece and Turkey

Hispaniola

Indonesia

Iraq

Ireland and United Kingdom

Italy

Japan

Kenva, Somalia, and Tanzania

Korea

Madagascar, Mozambique, and South Africa
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Mexico

New Guinea

New Zealand

Philippines

Poland

Portugal and Spain

Russia

Taiwan

U.S.A. (not including Alaska)
U.S.A. - Alaska
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Atlantic
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Benin, Ghana, lvory Coast, and Togo

Benin

lvory Coast

Atlantic
Ocean
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Brazil

Peru
“\

)—2

Atlantic Ocean
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Burma, Cambodia, Malaysia,
Thailand, and Vietnam
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Cameroon, Congo, Gabon, and Nigeria
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Colombia and Venezuela

Atlantic
Ocean
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Ocean
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Costa Rica, Nicaragua, and Panama
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Ecuador and Peru
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Egypt

Mediterranean Sea
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El Salvador, Guatemala,
and Honduras

Guatemala Caribbean Sea
(Atlantic Ocean)

Honduras

Pacific
Ocean
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Finland, Iceland, Norway, and Sweden
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