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Abstract: Groundwater, including shallow groundwater and deep groundwater, is an important component of the terrestrial
water cycle. The shallow groundwater can be easily affected by climatic conditions, terrain, vegetation and human
activities. The relationship between shallow groundwater depth and climate changes has been studied intensively to
understand the impact of climate changes on groundwater resources. This is essential to water resource management and
related applications. However, the impact of climate change on groundwater has not been fully understood to date because
the relationship between climate variables and groundwater is much more complicated than that of surface water.
Groundwater interacts with climate through hydrologic processes, such as precipitation, evapotranspiration and interaction
with surface water. In this paper, we compared the groundwater depth and atmospheric temperature data of Beijing,
Shijiazhuang, Xuzhou and Nanjing in year 1950 and 2000 and found that the drop of groundwater depth had a positive
correlation with the increase of atmospheric temperature. In order to further study the relationship between shallow
groundwater recession and regional climate change, a case study was conducted in Shangqiu. Shangqiu is located on the
Huang-Huai Plain, which has the largest regional aquifer in China. Due to climate change and human activities, the
quantity of groundwater in this region has dropped over 20% since 1984. Groundwater is a crucial water resource in this
region. The study of responses of groundwater to local climate change and human activities is very important. This paper
discussed the relationships between Shangqiu shallow groundwater temperature, evaporation capacity and air temperature,

and provided scientific evidence regarding groundwater resource changes in Shangqiu and the Huang-Huai Plain. The results
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of this study showed: (1) As the groundwater depth increased, the air temperature fluctuated, but the overall air
temperature gradually increased. The variation of groundwater level and temperature proved to be synchronous. (2) There
was a reverse correlation between the decrease of groundwater level and the magnitude of evaporation. The decrease of
groundwater level resulted in the reduction of the evaporation in most area, and in turn, the water vapor in the air close to
the ground was greatly reduced. The transfer of latent heat flux from the ground surface to the boundary layer also decreased
significantly. The drying of the soil close to the ground surface caused the reduction of the heat capability of soil and the
increase of the albedo on the ground surface. The net radiation at ground surface increased, resulting in a significant
warming effect from radiation and an increase of the ground surface temperature, which was evidenced by an average
increase of 1.4°C in air temperature in the study area. (3) The record of the shallow groundwater temperature in the study
area showed that the groundwater temperature has increased by approximately 3.6 C from1991 to 2007. In the mean time,
the groundwater level gradually decreased 1.35 —5m. Since the decrease of groundwater level usually results in the drop of
groundwater temperature, it can be concluded that the increase of groundwater temperature in the study area is mainly
caused by the increase of atmospheric temperature (1.4 “C). The continuous increase of shallow groundwater temperature

over the past years can be considered as a strong evidence to the global warming.
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Table 1 Temperature increasing via groundwater level changing in some typical cities
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Fig. 2 Layout of holes for observation in Shanggiu City buried depth and temperature in study area

B4 B8 T RTFRIBERFG G SFOH G,
ME R AR, KTFFSR (14. 56C) H 2 H o

1.0 F —

53% KT 15C I K1 35% MR LS 10T

. B, 19912007 48, BRETICHL Tk LAEBHi B £ ) H

W, TSI FE W T o %02_ H H ’—|
S T E RN T R KK A S SRR R, .

ot T TFGE K R 6 AL 1 373 R 7K G AL 3 5 A B e

WSIRBERR (B S) , BT LI, 223 F KA

WA () B, TR 7 (068 ) 5 3t F /K A 5 () B, 5 B4 KRTRTBFETL

Fig. 4 Percentage of some over dedicate temperatures

RBAR () , KO FE 6 iRk R 7w EE
8 TR AR R T AR AR R4, T 2 Bk AR SRR, B 7 B T 5 Kt Rk A1 3
0 —— HRE2 —— WBERT  —— Sl

- 35
45
. 330
" ; L, : |
A ) A ) ,
gy ey (L, 1] (4 5 o [l An At [Auh [Tty d 25
=) L
E35 0
<
g 30 120 %
St -
5 s
< ()
= 25| 15 &
@ 5}
% 20 =
= 10
e
215
5
10
v N | |
' do
sk
OIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_5
- 0 N O v AN > Aa - O = 0 N O vV AN > A QT —~ O = 0 N O v A
LI T IIT I TIYIYIIYITYITYIIYIIYITeYYTe T
— = NN AN N T WV Vv O O > 0 0 N N © @ — A A O o I v Vi O O > >
D DD DD DD D AN DO O OO OO0 oo o o0 9
[= e e N A =AW= N = = e S e )} A AN AN N OO OO0 OO0 O 0 o o o <9
———————————————— AN AN AN AN AN NN NN NN AN A
H # Date

5 HMRERKUMKEHANSEMHLE
Fig.5 Monthly dynamic curve of water table and temperature in study area
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