THE THRESHOLD METHOD FOR

ESTIMA

TING TOT

AL RAINF ALL

SHIGERU MASE

Division of Mathematical and Information Sciences, F aculty of Integr ated Arts and Sciences,

Hiroshima University, Kagamiyama 1-3, Higashi-Hiroshima 739, Japan

(Received June 3, 1994; revised August 4, 1995)

Abstract. The threshold metho d estimates the total rainfall F

G in a region

G using the area B

G of the subregion where rainfall intensity exceeds a certain

threshold v alue c. W e mo del the rainfall in a region by a marked spatial p oint

pro cess and derive a correlation formula b etween F

G and B

G

. This correlation

dep ends not only on the rainfall distribution but also on the v ariation of num-

b er of raining sites, showing the imp ortance of taking account of the spatial

character of rainfall. In the extreme case where the variation of number of

raining sites is dominant, the threshold metho d may work regardless of rainfall

distributions and even regardless of threshold values. W e use the lattice gas

mo del from statistical physics to mo del raining sites and show a huge v aria-

tion in the number of raining sites is theoretically p ossible if a phase transition

o ccurs, that is, physically di�erent states co exist. Also, we show by radar

observation datasets that there are huge variations of raining sites actually .

Key words and phrases : Threshold metho d, meteorology

, rainfall, radar,

marked spatial p oint pro cess, linear regression, lattice gas mo del, Gibbsian

pro cess, p otential, phase transition, non-ergo dicity .