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ABSTRACT

Poyang Lake is China's biggest freshwater lakewigder level changes, which will have a very impottand

far-reaching influence to the social, economic, @mironmental of the area. Meanwhile, we analythedwater
change factors from five aspects of Poyang Lakefitte rivers of Poyang Lake basin precipitatioacking of

Yangtze River main stream flowing effect, Poyarkglitself for the carrying capacity of water andificial sand

mining. We find Nanchang rainfall and water levéPmyang Lake has evident consistency, and thisis@mcy is
becoming more and more obvious after 2000. Yarigizer jacking flowing makes the water level of Ray&ake

appears certain rise, and the height of the wateel depends on the middle and lower reaches ofdhgtze River
and Poyang Lake exports out of the water levely #md etc. In addition, we also found that the l#kelf on the
bearing capacity of the water.

Key words: Poyang Lake; Water level; cause

INTRODUCTION

2006 drought in Poyang Lake there is a clear, dagsn ahead of more than 70 days, in 2007,Poyakeydidfered
a drought once in fifty yearén 2011, Poyang Lake experienced drought once every hungras Surface area less
than 400 square kilometers[1].

For this reason, "Mother Lake "cause droughts oods, the degree of influence of various factord arure

Poyang Lake water regime, climatic characteridti@ge become the focus of attention and exploresthepects of
the analysis, the Poyang Lake to play its ecolddigactions and achieve sustainable socio-econat@ielopment
of the basin has important significance.

Poyang Lake's Water Situation

The water level of Xinzi station of Poyang Lakerédatively stable, less affected by the area amdntiddle and
lower reaches of the Yangtze River water, so wetakle the Xinzi hydrological station for mark, aradke the Xinzi
station measured data in the past years for thespand then to summarizes the Poyang Lake wistetion.

Seasonal of Poyang Lake

Poyang Lake water level appears to be strong peiigdthe deepest level appears in the June ahg dnd the
lowest water level appears in January and Febréagording to statistical standards of the hydrpgia office in

Jiangxi province, Poyang Lake Xinzi standing wdiszakthrough 13.39 m for the same period is the peeibd,

and 10.22 m below for water is the dry season.réieioto facilitate calculation here, we considex Boyang Lake
water level period in between 10.22 m to 10.22 rm.cAn be seen from figure 1, 2007-2011 in May, Juok,

August, September's monthly average water leved\gezater than 13.9 m, then the five months arsviieeriod;
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And in November, December, January, February, geevater level are less than 10.22 m, then therfamths are
the dry season. Overall, Poyang Lake water has mater in summer, and less water in winter, spang autumn
season somewhere is between to them[2].

Year changes in the Poyang Lake water

In order to facilitate the year of the Poyang Lakater, according to the actual impact of the déferlevels of

effectiveness, this paper divided the annual wateghly into four levels: flood years (water lex&b m), in high

water level; Wet year (13.5#twater levet:15m), water is relatively abundant, the water leeddtive median water

year slightly higher; median water year (1Zwater levek13.5 m), hovering water after years of averageljeve
Drought years, low water level serious (water levém).

By looking at table 1, we can find that 1983 an88are apparently in a flood, and 1973,1975 colgld belongs to
flood years for their water levels are close tom5the wet years are 1962,1964, a total of 15 yehesdrought
years are 1963, 1978, 2006, 2011; The rest ofe¢he we will them into median water yeatr.

Table 1.Hydrologic partitioning of Poyang Lake (the Xinzi station) in 1956-2011

L The

division The year total proportion %
Flooding year 1973, 1975, 1983, 1998 4 7.14
Wet vear 1962, 1964. 1970. 1980, 1981, 1982, 1984, 1989, 1990. 1991, 1993 1994, 1995, 15 26.79

y 1999, 2002 :
median - water Remaining years 33 58.93
year
The drought
years 1963, 1978, 2006. 2011 4 7.14

Month changes of Poyang Lake water :W can find that in recent years (2007-2011), thathip water level of
Poyang Lake is 6.95% higher than that in many yg56-2000), in addition of march. The other ia tiater level
is below 1956-2000 levels, which in January, Fetyuapril, October and November to reduce the sizthe more
obvious, fell 11.6%, 14.88%, 14.64%, 15.68%, 14.68Mring 2007-2011, the average water level is 716%er

than in the average water level during 1956-20Gryewmonth. Therefore, from the change of Poyangelakter,
the water level of Poyang Lake has a decliningdraimost every month. One of the most obvious n®igh
focused on the February, April and October.

5 o
s A =

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

—4—ronthly mean water level in 1956-2000(m)

== monthly mean water level in 2007-2011(m)

Figure 1. In Poyang Lake water level of the compasion chart for years

The flood and the drought of Poyang Lake

The flood of Poyang Lake

Poyang Lake is a flood prone area, mainly are haipgdlood disasters in 1954, 1983, 1995, 1998912910, etc.
The causes of the Poyang Lake flood disasters ynainludes: Lake basin sediment deposition; redlagmand
reduces the storage volume of Poyang Lake; thet¥anger channel sedimentation, which decreasss tie water
flow backward; rainfall increase, etc[3].
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The drought of Poyang Lake

According to the annual drought index, the Poyaagelis divided into light drought year, the drougeéar, heavy
drought year and dry year. During the year of 185@000, there are five dry year, 6 heavy drougdaryand 14
drought year, the drought frequency as high as 50%.

According to the introduction of the expert in raat provincial water resources bureau, since 2€@9 Poyang
Lake has been in drought for many years, thereblesh the dry year in the year of 2003, 2007, 2@0d, in the
year of 2011, the average water level even reatleg®west level in history.

People used to consider the levels below “10xs the low water level, and less than 9m is caliedvery low water
level. From the Poyang Lake in table 2,the tabledigf time and continued day and can be seen thatthe
mutagenicity of longer duration, before 2006, loater level (here refers to the level less than }@ast about 30
days or so, and the duration of the 10m below thtemlevel after 2006 lasts for more than 60 yeamsd, presents
delay trend year by year. At the same time fromdiln@tion of the water level that blow the 9m, &mter shortage
drought period of delay time is also very obvio@After go into the low water level period, theygreriod come 1
to 2 months in advance. From the perspective oftithe that appears the water level below 10m, tm@gstly
happened in December before 2006, 2006 yearsitat®ctober or so, the Poyang Lake into the waterlféo 2
months ahead of time[4].

Table 2. Poyang Lake partial onset of low water yeeand lasting days

year ul0/d Thetime u9/d Thetime u8/d Thetime
1963 24 12-17 6 12-25 0 --
1978 28 12-3 20 12-11 11 12-2

2003 52 11-9 20 12-2 2 12-3
2004 26 12-5 14 12-17 0

2005 26 12-5 12 12-19 0 --
2006 94 9-28 27 12-14 3 12-29

2007 60 11-1 46 12-15 27 12-4
2008 104 10-31 96 11-15 44 12-4
2009 142 10-11 123 -- 55
Note: ul0/d means the number of years that under, dod it is similar to u9/d,u8/d.

Influence factors and the method of poyang lake wat

Precipitation near Poyang Lake

Poyang Lake is belong to the subtropical humid roonsclimate zone, the annual average temperatuté.atto
17.8 degrees Celsius, are relatively abundantatjrthe annual precipitation in 1300-2150mm, yeafraverage
rainfall is 1,660mm. Precipitation uneven distribntof space and time, has obvious seasonal arndnadg April

and May are the concentrated period of rain, tieebout 800 mm rainfall during the 3 months, iamut 40% to
50% of annual precipitation, from April to Septemtibe rainfall is about 70% of total rainfall ii$ year.

The five rivers runoff

Poyang Lake has brought together the Ganjnag, FXihgang, RaoHe, Xiushui, the five major river eat This
more than 5 river into the lake for an average286 billion ni, accounted for 86.8% of Poyang Lake by men for
many years into the Yangtze River water on avefgge[

Through the statistics of five rivers in2003-20&& can find that in the years 2003-2011, most yaegdess than
the average for many years, the other are relgtsmiall, the year Ganjiang runoff exceeds the gyesaears the is
3 years, Fuhe river, Xinjiang is only 1 year ange2rs Raohe has 2 years, Xiushui is 2 years. Angdhars beyond
average were 2003, 2005, 2006, and 2010.

The jacking of river water flow backward: Poyang Lake and the Yangtze River main road (Jigjiand Hukou
area) exist relatively close relationship: on tine dand, a certain period of time, the Poyang La&ter pour into
the main road of Yangtze River; on the other hamdiertain period of time, the Yangtze River jackiihmwv
backward[6].

Jacking (backward) refers to the tributary watesistance by the trunk stream of high water levetming the
harmony of water phenomenon. Difference of Lakeilamnd the Yangtze River shelter-forest water effec
providing the conditions for a specific period ofer flow backward. Or, it should look both of thelative water

? The mutagenicity of authority written is into letsgn 10.22 m, but most of the time people habigusliproximation to levels
below 10 m as a sign of close into the water.
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level and water flow rate that whether main infloemf the Yangtze River to Poyang Lake is jackinthe Yangtze
River perused by Poyang Lake[7].

Table 3 .Average annual runoff from 2003 to 2011 ifPoyang Lake water system(10°m®)

Name of the river Ganjiang Fuhe Xinjiang  Raohe Kilis stream outlet
Hydrological control station Waizhou Lijiadu  Meigan Hushan wanjiapu Hukou

Perennial average 683** 127* 179* 71.19* 34.9** 50
2003 546.1 77.86 149 79.5 39.95 1404
2004 428.9 61.09 94.74 45.28 20.38 927.9
2005 718.3 1221 1645 4516 39.23 1465
2006 771.1 138.6 198 57.16 27.88 1564
2007 531.6 53.35 1115 32.78 20.37 1013
2008 603.1 87.19 147.2 6295 19.97 1292
2009 4379 6555 143.9 53.86 21.1 1060
2010 931.1 211.8 3055 1025 4284 2217
2011 389.2 46.85 129.7 53.06 22.83 969.5

Higher than Perennial average(year) 3 2 1 2 3 2

Note: the data selected in the Yangtze River sediotenmuniqué of calendar year; * count from 19832 annual average; * * say from
1950-2010 annual average number.

Water carrying capacity of the lake itself

Poyang Lake itself to carrying capacity of the wgaieone of the factors influencing the water lesfePoyang Lake,
reflecting the Poyang Lake flood control and steragpacity. Soil erosion is one of the importantdes that affect
the Poyang Lake flood control storage capacity{®jnjiang, Fuhe, Xinjiang, Raohe, Xiushui, Hukou evefay of
the annual average sediment concentration were70.02112, 0.116, 0.081, 0.104, 0.069 ky/mediment
concentration of Ganjiang and Xiushui from 2002@11 is less than the average sediment concemratimany
years, Fuhe, Xinjiang, Raoche except 2010 annualageesediment concentration is greater than theageefor
many years, the rest of the year are below avedagH[ suggests that 2004-2011 the Soil and watesien
phenomenon of the five rivers has greatly improvadd the influence of the area of Poyang Lake sedim
concentration is in the flagging. Seen from thepauf the Poyang Lake sediment situation, Hukoancie! for
many years the average sand content is 0.069°KginAnd 2001, 2005, 2007, 2005, 2010, the five yeaesadir
more than average, and year 2005 and 2007 are thare50% above the average. Therefore, Poyang Lake
sediment deposition growth is weakenitigis means that the factors such as soil and wa$srimpact on the
bearing capacity of the Poyang Lake water is atadyglly reduced.

Table 4. Poyang Lake water system for the sedimenbncentration in 2004-2011

Name of the river Ganjiang Fuhe Xinjiang Raohe Kilis  stream outlet
control station Waizhou Lijiadu Meigang Hushan viapijl Hukou
Annual sediment concentration  0.127 0.112 0.116 0.081 0.104 0.069
(kg/nT) (1956-2010) (1956-2011) (1955-2010) (1956-2010) (1957-2010) (1952-2010)
2004 0.06 0.071 0.066 0.052 0.036 0.09
2005 0.06 0.079 0.047 0.029 0.089 0.123
2006 0.06 0.071 0.066 0.052 0.036 0.09
2007 0.04 0.051 0.024 0.013 0.033 0.128
2008 0.04 0.057 0.04 0.081 0.032 0.06
2009 0.04 0.062 0.04 0.035 0.039 0.054
2010 0.05 0.131 0.114 0.136 0.079 0.072
2011 0.03 0.077 0.065 0.295 0.063 0.079
CONCLUSION

We use the measured water level data of Xinzimtatis a reflection of the water level of Poyangd,aénd

summarize the years of Poyang Lake water level gdsrthus finding out the characteristics aboutwhter level

of the Poyang Lake, the change rule and the trénkdeochange. we can find that water level of Pgyhake has
evident seasonal and interannual characterigtitan May to September is the plentiful, March, Apnd October
as level period, and November to February for meriagty, that is more water in summer, less in @inand spring
and fall is in betweenAnnual Poyang Lake water level tend to be moretilelathe width of fluctuation in the
expanding trend; Nearly ten years water level decBignificantly, from the moving average as we sas, the
moving average after 2000 appeared a downward,teenttireached a historical low.

We analyzed the water change factors from four @spef Poyang Lake, the five rivers of Poyang Lakein
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precipitation, jacking of Yangtze River main streflawing effect, water flow backward and Poyang eatself for

the carrying capacity of water . The water levgddasitively related to precipitation and Poyang édle five rivers
are the main water sources of the Poyang Lakettendrea of traffic flow is basically consistentwiPoyang Lake.
Yangtze River jacking flowing makes the water legélPoyang Lake appears certain rise, and the heigthe

water level depends on the middle and lower reach#® Yangtze River and Poyang Lake exports dthi@water
level, flow and etc.In addition, we also found ttia lake itself on the bearing capacity of theawat
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