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Table 1 Frequency distribution of different range of

nitrate N concentration of shallow groundwater

in Huang-Huai-Hai Plain
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Table 2 Statistical results of nitrate N

concentration of shallow groundwater
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Fig.1 Sampling diagram of shallow groundwater
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Fig.2 The distribution map of nitrate

N concentration of shallow groundwater

in Huang-Huai-Hai Plain
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Table 3 Area of different nitrate N concentration
in shallow groundwater level in

Huang-Huai-Hai plain
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NO; - N & B E /mg- L™
T B /km? B/ %

0~5 164 081 52.81
5~10 76 754 24.71
10~20 35 862 11.54
20~100 29 571 9.52

>100 4 411 1.42

BEBFFEHBLTAKF NO,-NFERBEHNXE T
BEONERBREFE - KMERFRBNHE. BH
SR —, XEBXEZEHTKPH NO;, -N
SEAHHSBET 20 mg L™, HEHRY HBEANE
WEEFEEN 10%, A4 3.4x10° km?, R B
FERWEE VRN R . 0. %R RS EME
MUANBREREXEESB T AP NO,-NHEE
5 O B E R A TR R K AR . FE X e X
B ER N B E = W —H 8 5 JL X Rl R B8
WX, REHTKPH NO; - N FE—KE 10
~20 mg-L™'Z[H, EHRY3.6%10* km?,

BB AR, BAEESTVRREHT K
FIEEFEEN 0.5~30 m, FE¥H 5.85 mo &Eid
Xt BN VR B T KB E ST K F NO; - N

300

ng 1

_ = DN BN
8888

] T T ]

° [ ]
o e

NOy,-N& 1/
3
1

[

o
[54]

10 15 20 25 30 35
TR /m

H3 #wTHERSHTAIHSASBRHXE
Fig.3 The relationship between groundwater level

and nitrate concentration of groundwater
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Outline of Strip Rolling Technological Control Theory

Zhang Jinzhi
(Central Iron and Steel Research Institute, Beijing 100081, China)

[ Abstract] Classical rolling theory, which is based on the law of the lowest resistance, the condition of constant
volume and the condition of equal flow per second, has formed a fairly integrated rolling applied technology sci-
ence system by means of experiment and deduction. This system reflects only the static law of rolling process, so
it is necessary to control dynamic rolling process by drawing high and new technology such as cybernetics, infor-
mation theory and computer science into the system.During the history of rolling theory, classical rolling theory
based on mechanics took the lead before the establishment of spring equation, after that the rolling process con-
trol theory based on mechanics and cybernetics took precedence. In this paper, the concept of technological con-
trol theory is put forward. A new theory system, which is based on fundamental rolling technology control theo-
ry, is set up. Its main content included: the tension theory system in continuous rolling, which reflects the nega-
tive feedback effect of tension, is set up;disturbance survey problem is settled in gauge control process;shape
theory system, which resembles gauge control theory,by defining dual parameter,is established.

[Key words] continuous rolling process control; tension in continuous rolling; gauge control; shape stiffness;

spring equation for rolling mill ; comprehensive equal reserves for load distribution
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Spatial Variability and Distribution of Nitrate Content of
Shallow Groundwater in Huang-Huai-Hai Plain

Li Baoguo', Bai Youlu', Hu Kelin', Huang Yuanfang!, Chen Deli?
( 1. Department of Soil and Water Sciences, China Agricultural University, Beijing 100094, China)
(2. Institute of Land and food Resources, Melbourne University ,Parkville Victoria 3052, Australia)

[Abstract] The spatial variability and distribution of NO; — N in shallow groundwater in Huang-Huai-Hai
Plain were studied by means of GPS and GIS technology. The results indicated that it did not show a spatial
structure at the sampling density of 35~ 50 km in shallow groundwater. The spatial variability of NO; — N con-
tent belonged to high intensity. The area of NO; — N concentration over 20 mg*L ™! was about 10% of the
whole Huang-Huai-Hai Plain, and was mainly distributed in the zone from Tianjin to Jinan and Xincai, Fuyang
and Bengbu in the Huaihe River Basin. The area of NO; — N content in the range of 10 —20 mg*L ™! was dis-
tributed in the region from Xuzhou to Lianyungang in Jiangsu Province and Weifang, in Shandong Provence,
which was about 11.5% of the Huang-Huai-Hai Plain. The NO; — N concentration in the shallow groundwater
was related to the groundwater depth. The NO; — N concentration was usually over 20 mg* L~ ! when the
groﬁndwater level was less 3 m, while the NO; — N content was less 10 mg*L ™! when the groundwater level
was over 10 m. It implied that the affecting depth of the nitrate leaching on the groundwater was less than 10
m. These results were beneficial to making decision for increasing water and fertilizer utilization efficiency and to
the sustaining agricultural development in Huang-Huai-Hai Plain. 7

[Key words] Huang-Huai-Hai Plain;groundwater; nitrate; spatial distribution
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