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Fig.1 Sketches of water flows in circulation system

(a)water flows at daytime and nighttime, (b)water flows in whole system

(The dashed line in fig. a divides a day into daytime and nighttime. Circle with arrows represents the direction of transportation,

solid lines in fig. b represent the process water flows from S to T, while dashed lines represent the reverse)
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Abstract : Drought is one of the natural disasters with the biggest losses and affecting most persons. In the land surface process, water
usually transports from soil into plant and atmosphere in the daytime and then it partly reflows into soil at night. This water transporting
process in soil, vegetable and atmosphere can be considered as a circuit and the three components of soil, vegetable and atmosphere
linked with water flows comprise an open system in representation called circulation system. The meteorological drought, hydrological
drought and agricultural drought except socioeconomic drought can be studied in a whole by using it, and drought is an external reflec-
tion of its inner contradiction movement of water. After the detailed analysis of the system, it shows that inner process, outer process
and temperature — controlling process is three important mechanisms to support the circulation system. Next, the thermal and dynamical
water equations for the system and its each component, comprising three physical variables which are water content, water flux and heat
quantity, are deduced in an uniform form. The equations for normal - state without drought or waterlogging and for abnormal - state
with drought or waterlogging are deduced too. Finally, the theoretical analysis are also carried out to analyze the drought under the
specified conditions such as constant water content, constant water flux, bare land without vegetable, land covered with dense vegetable
and ceased water flows. The results are as follows: (1) For arid and semi — arid areas or bare land without vegetable, the trends to e-
merge drought depend on the signs of which means water extraneous source differing from its normal — state value. (2) For wet area or
dense — vegetable covering area, the trends to appear drought depend on signs of both and meaning the time partial derivative of water
content difference from the normal state. At last, the building of drought index is discussed simply. In short, the drought can be sys-
tematically and quantitatively studied with the circulation system and thermal and dynamical water equations, which has an important
significance for the basic theoretical search on drought, drought numerical model and drought’s forecast.

Key words: drought; circulation system; inner and outer process; thermal and dynamical water equations of drought



