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Global water-sediment database

Large rivers with drainage area
larger than 1,000 km?

So far the largest database

Stations with water
data only

Stations with water
and sediment data

» Water: 4307 large rivers, 8089 stations
Sediment: 309 large rivers, 495 stations

* Including six continents

* 88% of the world total drainage area

*  62% data length longer than 30 years

*  50% extended to 2000s



Temperature

w— (3hobe
~—=Northern Hemisphere
1.2 = ‘s
. Southern Hemisphere
0.6 -
0.0
0.6 | L p——
1950 1960 1970
Human Activities

» Increasing demand for
water resources
» More dams

» Land cover changes

Population (billions)

Climate Change

» Higher Mean Air
Temperature

» Shrinking Ice Cap

> Extreme Climate events

Least Developed
Countries

Less
»  Develo
Countries

More Developed
Countries

2010 2030 2050




1.2-
@ 0.8- g’, 1.0 -
20.7 @
8 1 £ 0.8
[&]
@ 0.6 - 2 ‘
305_' —o— Dry season 806- ‘,
Q@ 77 ] |9 Flood season N .
S 0.4 - | 041 o Jl a3
£ ] gé ] %633& fon
S 0.3- Z 0.2+ %m?%
| | )
0.2
. 0.0 : . : : ;
1920 1940 1960 1980 2000 2020 Beg W "EW e Hig 20w

Mississippi River Snake River

Homogenization Polarization

Ko Lt BORHLE




Global intra-year discharge data A\ »74
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TFPW-MK Method to test trends
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Global trends of intra-year discharge ® 44
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Global trends of intra-year discharge W g q R
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Reasoning the changes.
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Reasoning the changes.

(a)

" 4
Outside study arca ‘ -

(b)

Outside study area

\ =

v =
[INo data \Wr 50 [INo data &‘- F30
= =
[INo trend g ;g [ INo trend g£20
£
[ polarized precipitation Ezo [ Polarized evaporation 210
. . ) . =
[ Homogenized precipitation = 13 [ Homogenized evaporation T 0
2 1 9 Uty 2 2 3
c Period c Period

3
Outside study area E‘
[INo data %13
[INo trend 36
: . 4
I polarized glacial runoff 5 2
. . @
] Homogenized glacial runoff 6 0 1 > 3 4 s

Period

u’* -y ¢
I Outside Study area o
[1No data :

DOR
32-20%
121 - 40%
41 - 60%
61 - 80%
g1 - 100%

B Higher than 100%




Reasoning the changes.

Non-dams
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Classification of global rivers
- Outside the study area

| | GDEP




Contributions of the major factors

GDEP River DEP River GEP River
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[IP: HHomogenization Phenomenon of water discharge PP: Polarization Phenomenon of water discharge
Glacial runoff (G) D Evaporation (E) - Dam operation (D) I:I Precipitation (P)
Homogenization phenomenon
dominated by dam operations in GDEP and DEP river basins,
primarily affected by homogenized precipitation in GEP and EP river basins.



Contributions of the major factors

GDEP River DEP River GEP River
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Glacial runoff (G) D Evaporation (E) - Dam operation (D) I:I Precipitation (P)

Polarization phenomenon
Evaporation and precipitation are primary factors
contributing 56% and 41.2%, respectively



catchments occupying 62.6% (5532.6 km?) of the study area
polarization phenomenon occurred in 39 independent basins taking
up 25.6% (2262.5 km?) of the study area.

Dam operations (D) make a major contribution (41.9%) to the
homogenization phenomenon of seasonal water discharge in GDEP
and DEP river basins.

In GEP and EP river basins, changes in seasonal precipitation are the
dominant factor behind the homogenization phenomenon of the
intra-year water discharge distribution.

Dam operation has no effect on the polarization phenomenon of
water discharge.



Conclusions

However, evaporation (E) and precipitation (P) generally account for
the polarization phenomenon, contributing 56.0% and 41.2%
respectively.

Premature glacial runoff (G) also had a significant effect on the
seasonal water discharge homogenization and polarization
phenomena, especially in GEP river basins, with contributions of
30% and 21% respectively.

This paper provides basis both for controlling flood and drought
disasters, and for preventing ecological damages induced by the
redistribution of the intra-year water discharge in hot spot regions.
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