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Abstract

Sanjiang Plain is located in north-east of Heilongjiang Pro-
vince, in the west next to the Xiaoxing'anling, in the north near
the Heilongjiang, lean the Wusuli River in the east, the total
land area is 108, 800 square km, which is formed alluvial flood
plains by the Songhua river, Heilongjiang and Wusuli constant
movement and flooding, its land flat, vast area , fertile soil, be-
long to one of the three black belts of the world. the area con-
centrated area of arable land, per capita arable land area is more
than 15 acres. Sanjiang plain, which has mild climate and rain-
fall, suitable for a wide range of crops cultivation, especially
suitable for rice and soybean production, its an important com-
modity grain production base in our country. With the Sanjiang
plain regional society, rapid economic development, national eco-
nomic departments and industries on water security requires
more and more high, demand on more and more water resource,
more and more urgent demands on protection the water environ-
ment. Because of water development delayed for many years and
the weak water conservancy project construction, the area’s wa-
ter safety and security capacity is low, lack of uniform use of wa-
ter resources planning, the contradiction between water supply
and demand is obvious. leading to deterioration of water environ-
ment, ecological environment quantity in lower, groundwater
levels of plain region sharp decline , arising land subsidence and
other phenomenon, and thus carrying out the research on San-
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jlang plain groundwater system has important practical signifi-
cance. Because of observation wells and hydrogeological informa-
tion lacking in parts of the Sanjiang plain, the issue mainly taken
the Naoli river basin of Sanjiang plain as a research object, mak-
ing the system analysis for groundwater of Naoli river basin in
Sanjiang plain , set up the groundwater distributed model for
Naoli river basin in Sanjiang plain. On the basis of model identi-
fication, we designed three groundwater exploitation program.
in different conditions of exploitation programs, seperately used
groundwater distributed model to simulate and forecast, and
making the analysis and evaluation for the simulation prediction
results of these three programs . the research has made the main
achievements as follows.

(1) Carried out the system analysis for geological condi-
tions, hydrogeological conditions, weather conditions and char-
acteristics of underground water distribution in Naoli river basin
of Sanjiang plain , set up the hydrogeological conceptual model
for Naoli river basin of Sanjiang plain , laid the foundation for
setting up the groundwater mathematical model.

(2) Set up the three-dimensional mathematical model for
groundwater of Naoli river basin in Sanjiang plain , and adoption
of MODFLOW which is international common groundwater nu-
merical simulation software , carried out the groundwater simu-
lation on Naoli river basin , through the model identification and
testing, proved the mathematical model, boundary conditions
and hydrogeological parameters determination in line with the ac-
tual situation.

(3) In this paper, carried out the systems analysis for the

basic principles of standard BP neural network , pointed out the
- 2 -



Abstract

deficiencies of standard BP neural network and improved it, pro-
posed the improved BP neural network model. The improved BP
neural network model was applied to prediction of precipitation
and evaporation and the first boundary condition , and set up the
neural network time series model of precipitation, evaporation
and the first boundary condition . predicted the precipitation, e-
vaporation and the first boundary condition from 2008 to 2020 ,
the average annual rainfall that obtained from prediction is
499, Imm, which close to the average value of 486. 3mm of the
past 30 years; the average annual evaporation that obtained from
prediction is 717.9mm, which close to the average value of
713. 8mm in the past 20 years. Using time series brediction mod-
el of improved BP neural network to predict the groundwater dy-
namic uncertainty factors that contained precipitation and evapo-
ration and the first boundary condition, taking these uncertain-
ties as a random time series coupled into groundwater of Naoli
river basin certainty model, and then set up the groundwater cer-
tainty-random coupling model for Naoli river basin of Sanjiang
plain.

(5) In this paper, coupling the Elman neural network model
and wavelet analysis theory , set up the Elman wavelet neural
network model, and the wavelet Elman neural network model
was applied to predict the groundwater exploitation amount in
Naoli rivers , set up the Elman wavelet neural network model of
groundwater exploitation amount, forecasted the volume of
groundwater exploitation from years of 2008 t02020, and a-
chieved good results.

(6) In this paper, designed the three exploitation programs
for the volume of groundwater exploitation in the future, taking
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the exploitation of groundwater in 2005 as the first extraction
program; for the integrated planning of water in Heilongjiang
province as a second exploration program; for groundwater ex-
traction is predicted by Elman wavelet neural network model as a
third program. using of established certainty-random coupiing
model to separately simulate groundwater under the conditions of
different programs in Naoli river basin from the year of 2007 to
2020, simulation results show that groundwater for the third ex-
ploitation program down deep the most, followed by the first ex-
ploration program, the second exploitation program deep down
smallest. If according to the second exploration program on the
exploitation of groundwater for the Naoli river basin of Sanjiang
plain, which will help solve the lowering of ground water levels,
ground subsidence and other water environment degradation phe-
nonmenon, which is conducive to the sustainable development of

the Sanjiang plain and the use of water resources.

Keywords: Sanjiang plain; Naoli river basin; groundwater;
Numerical simulation; forcast
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