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Abstract: The precipitations in 35 world largest volume reservoirs were analyzed in order to find out
their precipitation patterns. The precipitation patterns were obtained from the analyses of the annual
and monthly precipitations of 224 upstream and downstream regions around the 35 reservoirs between
predam and postdam periods. The results show that those reservoirs have increased the average annual
precipitation especially in downstream regions no influence on the average monthly precipitation in—
creased the minimal precipitation and decreased the maximal precipitation. This study reveals huge
advantage of world largest reservoirs for their surrounding regions because they can help to resist to the
extreme precipitations which provides probabilistic evidence to explore possible impacts of the Three
Gorges Reservoir on the precipitation patterns of its surrounding areas. At the best scenario the Three
Gorges Reservoir would have 17/35 chances to increase the annual precipitations in its both upstream
and downstream regions the chance to increase the minimal precipitation to 120 % from 10% and
the chance to decrease the maximal precipitation up to 20% . At the worst scenario the Three Gorges
Reservoir would have 3/35 chances to decrease the annual precipitations in both upstream and down-

stream regions and 2/27 chances to decrease the annual precipitations in downstream regions and the
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chance to decrease the minimal precipitation up to
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Fig. 1  Comparison of annually average precipitations be—
tween predam and postdam periods in 97 upstream locations( a)
120 downstream locations ( b) and 224 surrounding locations of
35 world largest reservoirs
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Table 1 Number of reservoirs with either significant or in—
significant changes in average monthly precipitations from

January to December

Insignificant change
in precipitations

Significant change
in precipitations

Month
All Up- Down— All Up- Down-
stream stream stream stream

Jan 15 8 11 20 17 16
Feb 20 9 12 15 16 15
Mar 14 8 12 21 17 15
Apr 13 11 14 22 14 13
May 10 10 7 25 15 20
Jun 15 6 9 20 19 18
Jul 13 4 8 22 21 19
Aug 14 11 9 21 14 18
Sep 15 4 7 20 21 20
Oct 11 7 9 24 18 18
Nov 15 10 13 20 15 14
Dec 20 4 9 15 21 18

N ( P =<0.001) .

Remarkable differences were found in the numbers of reservoirs between
having significant and insignificant changes in monthly precipitations in all
locations in upstream locations and in downstream locations ( P < 0.

001) respectively.
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Fig.2  Number of reservoirs with significant change in aver—
age monthly precipitations from January to December

(a) P =0.004; ( b) P <0.001; (¢)

P <0.001. o ¥ - o

( a) Upstream locations P =0.004; ( b) Downstream loca—
tions P <0.001; ( ¢) All locations P <0.001. —e—: Total
—y . Increase —m: Decrease.
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Fig. 3 Comparison of changes in minimum and maximum
precipitations from January to December

* 1 P<0.05 % %: P<0.01.(a) 25
(b) 27 (¢ 35 o

( a) Upstream locations 25 reservoirs ( b) Downstream loca—

tions 27 reservoirs ( ¢) All locations 35 reservoirs.

WP FERCEE, Ui KRR K. B Minimum, ©:Maximum,

35 224

132

[
= o

| [t || ] e
=Sl = = ==

(=
=

[ K B4 {kChange in annual precipitation(%)
= ta

(]
=

1~5 6:]0 ll:--|5 |6I'--20 21-25 261--30 3ll'-35
t Hil [ 7] Years of postdam period(a)
4 .
(P >0.05)
Fig. 4  Changes in mean maximum and minimum annual
precipitations in different post-dam periods
- (a)
(b) () .
The numbers indicate the number of reservoirs from which
the data were calculated. ( a) Upstream locations ( b) Downstream

locations ( ¢) All locations.

WP R B, O g K B, W DB K B, W Mean,

: Maximum, B: Minimum

9
35
17/35
10% ~120%
20%:;
3/
35 2/27

Guangxi Sciences Vol. 19 No. 2 May 2012



20%

. 2011
1 Tullos D. Assessing the influence of environmental impact

assessments on science and policy: an analysis of the Three
Gorges project J . J Environ Manage 2009 90: S208 -
S223.

2 Knutti R Furrer R Tebaldi C et al. Challenges in combi—
ning projections from multiple climate models J . J Cli-
mate 2010 23:2739-2758.

3  Wang HJ YangZ S Saito Y et al. Interannual and season—

al variation of the Huanghe ( Yellow River) water discharge
over the past 50 years: connections to impacts from ENSO
events and dams J . Global Planet Change 2006 50:212-
225.

Hossain F. Empirical relationship between large dams and
the alteration in extreme precipitation J . Natural Hazards
Rev 2010 11: 97401.

Wikimedia Foundation Inc. Wikipedia the free encyclope—
dia EB/OL .2011. http: //en. wikipedia. org/wiki/List_of
_reservoirs_by_volume.

Willison S. Get Lat Lon EB/OL .2011. http: //www. get—
latlon. com.

Hulme M Osborn TJ Johns TC. Precipitation sensitivity to
global warming: comparison of observations with HadCM2
simulations J . Geophys Res Letts 1998 25:3379-3382.
ORNL DAAC. Distributed active archive center for biogeo—
chemical dynamics EB/OL . 2011. http: //daac. ornl.
gov.

Eum H I Simonovic S P. Integrated reservoir management
system for adaptation to climate change: the Nakdong river
basin in Korea J . Water Res Manag 2010 24: 3397 —
3417.

A e L e e wewe e vl v vevete A N e A e N e
PM, ( 2. 5um 2012 3
N ’ PMZAS

2012 5 19 2

133



