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t: Basin-averaged climate incorporates T2
<. - spatially variable rainfall and temperature
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The "B” was defined as
B=IL[1-T]E,
With the geological "B” terms
=1+ 0.09A,

A, is 7 basin glaciated
L=Lithology
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Lithology Factors
I 0.5: e.9.acid plutonic, HG metamorphic
Il 0.75: €.9. hard but mixed lithology
- 1.0:e.g. mixed or carbonates, volcanics
| 1.5:e.g.softer-mixed lithology

B 2.0:e.g.clastic sediments

| 3.0:e.g.loess
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Two human "B” terms T
are defined : ‘
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A 105 BQART Model  Applied to 488 rivers, BQART showed no
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Values are dated and
ever changing

Landmass Area | Discharge | Runoff Yield Pristine | Modern Qs | Change | Retention in

Qs Reservoirs

Mkm2 | km3/yr | Q/A | MT/km2/y | MT/y MT/y % %

Africa 20| 3,799 190 66 1,312 801 -39 35%
Asia 31| 9,812 317 176 5,446 4,740 -13 37%
Australasia 4 608 152 104 415 392 -6 10%
Europe 10| 2,682 | 268 92 922 682 -26 14%
Indonesia 3| 4,254 | 1418 300 900 1,625 81 1%
N America 21| 5,823| 277 112 2,345 1914 -18 16%
Oceans 0.01 20| 2,000 400 4 8 100 0%
S America 17| 11537 | 679 158 2,684 2,446 -9 16%
Global 106 | 38,537 | 364 132 | 14,029 | 12,608 -10 26%

Less sediment delivered to the coast
More sediment delivered to the coast

Syvitski et al, Science, 2005,
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Decrease in delivery not accounted just by reservoirs
Reservoir trapping not able to keep up with increased loads
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River Examples AQ,, AQ,, AQ, AC
(0) (%) (%) (%)

Colorado CA 1904-23 vs. 1934-63 -76 -90 -100  -100
Danube (Ro) 1931-55 vs. 1956-96 0 0 -76 -76
Ebro (Sp) 1913-62 vs. 1965-83 -69 -73 -92 -8
Huanghe (PRC) 1921-60 vs. 1961-88 -20 -23 -50 -37
Indus (Pa) 1941-62 vs. 1974-90 -50 -44 -85 0
Kolyma (Ru) 1942-65 vs. 1965-89 0 0 98 89
Krishna (In) 1901-60 vs. 1965-79 -42 -19 -75 -61
Mekong (Viet) 1962-92 vs 1993-00 5 4 -19 -28
Mississippi (USA) 1940-60 vs. 1961-90 0 -2 -65 -65
Nile (Eg) 1871-98 vs. 1967-95 -64 -82 -98 -96
Po (It) 1933-39 vs. 1982-87 -19 -33 -65 -57
Yangtze (PRC) 1951-68 vs. 1986-04 0 -37 -36

Syvitski & Saito, Global & Planetary Change, 2007
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May 3, 2002, Niger Delta, Landsat ETM+. Hydrological
basin of the Brass estuary along with a major connection
to the Niger River.

Once a river's sediment load
reaches a deltaq, it is distributed
info a number of estuaries.

Humans have contributed to
three problems with this natural

distribution.
2007 Quickbird Image
thfough Goggle Earth «
i AN
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Distributary Channel Flood Control: Sediment Storage MT
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Problem 1: Stop-bank levees

Ba, S ST g cause super-elevation of the
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Indus Barrages on
distributary the Indus
channels now keep
mapped out : most of the
between e water and
1829 and ' sediment
1922. Note from

the many reaching
channels v The coastal
reaching estuaries —
the coastal - one channel
estuaries. now reaches

the coast
delivering
little water
or sediment.
LoRe O

Problem 2: Humans often limit the
number of distributary channels and
thus leave deltaic estuaries with little
water or sediment.



&

estuaries ardy -
drowningas €

Deltaic PN

subsidence, %

accelerated
by water
mining, is not
compensated
with sediment
delivery.

' _sedi ment
“transport
1S now

from the

|

o
o . A
Dynamics of Sediment Retention in Esfuarjzs;"B{ulder CO, 2007

-




Suggested working group conclusions

1)

2)

In the battle for dominance over the delivery of fluvial sediment to
coastal estuaries, humans are often winning over geology and
geography — humans have become a dominating factor.

The new BQART model provides a useful tool in understanding
changes in sediment delivery through human interference, whether
as mitigators (e.g. impoundment) or accelerators (e.g.
deforestation).

Once a sediment load nears a coast, hew anthropogenic factors
influence the sediment pathway to coastal estuaries:

stop bank levees increase sediment retention in main channels,
fewer distributary channels, along with flow redistribution through
diversion schemes, starve estuaries of fluvial sediment, and
increased accommodation space (accelerated subsidence such as
through water or gas mining) at a time of reduced sediment
delivery, leads to the dominant sediment pathway to become
landward.
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