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I. INTRODUCTION 
In northwest districts of Japan, concentrate heavy snow often strikes coastal 

region facing Northern Sea of Japan . Heavy snow obstructs ground traffics. and 
it causes all k i ods of snow damages to soc ia 1 ac t i v i ties . The persons concerned 
in remove snow and other act i v i t ies want to re I iabl e forecas t llIore than 10 
hours before snowfall. The cold air mass as sources of snow come to Hokkaido 
frOIl1 northeast region of Asia across Sea of Japan about 500km of distance. 
Meteorological satellites cannot find a small cumuloni~bus as a source of 
concentrate heavy snow, the other side, usual radar's observale range are no 
longer than about 200km. and forecast pe ri ods are within 3 hours. this facts 
means that radars are not fit for early fo recast of snow. 

There are two methods of forecasting weather that causes heavy snow. One of 
them is "early warning" which detects its happening and approaching, and the 
other is ~location" which examines the detailed nature when it is approaching. 

Early warning itself is necessary to protect desasters and it is also 
necessary to use efficiently high-cost location system on a l arge scale like a 
radar system. 

Heavy snow weather emits special electro-magnetic radiation 
waves. Therefore, if we examine and analyze them, we are able 
warning for the weather at the distance of several times as 
indication area and it takes more than 24 hours to reach. 
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Author was able to develop and util i ze this forecasting 
engineering. It compensates forecasting by satellites 

method by 
and radars 

insufficiency. 

II. THE CHARACTERISTICS OF METEOROLOGICAL NOISE CAUSEO BY SNOW 
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In a cold air mass, air currents carry wa te r vapor from ground to high sky. 
Change water vapor into ice crystals, and mass of thei r in space called a cloud. 

Ice crystals grow into snowflakes with their fall down. 
In this process, atmospheric electricity charges snowflakes, conseq uently 

spherics and precipitation noise produced by snowflake's collisions and breakups. 
Moreover . mOVIng of cold air mass produces various kinds of noises by 
disturbances of atmospheric electricity. These noises called generally 
lIeteorological noises" . and they are effective information against forecastings 
of snow. 
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Table 1 shows a classification for detected noises and their conditions 
expressed as audio waves. According to observations in LF - HF bands. detected 
noises whicb classified as R.IIN' (randoB MIi) and PMN (periodic MH) llake the back 
grouod (BGN) of the whole noises which concern snowfall . Inc reasing of BGN 
tells approach of snow. According to observation at frequency of 3J11Hz, 
detection of the noises which classified as PHI (periodic IN), PINS (periodic 
IN short range) and MKS (MN short range) gives sure proofs of snow, and 
spherics (SPH') presages co_ing of concentrate heavy snow. Severe noises which 
classified as RN and eN often received with heavy snow, sQlleti.es these noises 
called "precipitation noise". 

Table 1 A Classification of Meteorological Noises 

lIoile's classification. S,..bols and savdorn, Da talled classir,. a nd notes 

('Irstl,. assort) (Secondi, as.ort) 

Generalll cla'lificatioa: 

hlldoa noile: " I. y" rando. polsate noi •••• 

(Rudos l apu lse train) preface ~R-~ to noise's 57lbols. 

Continuous noil': CI y" periodic pulsate noise. 

(hndos .ave or (requent ISPIIIIII train) preface ~p-~ to noilll ' s 57lbols. 

I.pulli,e noise: " r~~'-~St 
2. r" noises are instanteneoll' or short 

(IIlono- lapulse : Soli tar, I.pulses, durations. lU(fi. -,- to end. .r 
uch i.pu lsn hal about one nohe' I I,'bols. 

c,cJe) •• r" (orsin, randoa i.pulse trainl, 

"ulli - iapuiles : " ~1'1f- ~ >1 .... 1-
preface ~i~ to no ise'. s,.bols. 

(A block o( randoailed y" fora in, periodic lapulse trains. 

,roupln, i.pu lses) #II\-- t----f- preface -p- to noise', s,.abo ls. ,. p" (orlin, loae continuoul train, 
iliff iJ: ~C~ to end of noile's uabel. 

Period ic nOlle: " y" fonin, 10le dhcrete train. 

(Periodic aave or period ic pWC ~ .. l uff l l ~D~ to end of nol.e's s,.bol. 

iapulse traill) S. y" a iud noiles, coabille b,. I, ' ore 

PtlD ~1Hf-Hf-.. distinct one described to left side, 

(or elasple IS P"./R"~. 

Special tlPes: 

Spberics SP or SP~ Period. of .pheric. are related to thulI -

(Occur b, kinds or thunders) der's aa,lIiludes and distance •• 

Static d i lchar,e lIoise.: P-CN Periodic enveloped noises. The spectruss 

(Occur b,. atlolpheric electric field distribute I ike haraonici over " rrequen-

and conductive constructions) c, band. 

Atlospheric turbulence's noises: .CNS Continuous .. ves that ene ru condense to 

(Occur b, ataolpheric electric field's ver,. narros frequenc, Intenal. This noise 

turbulences) obsened In 2D · 3DIIH. o( frequenc,. band. 

III. THE NORTHEAST REGION OF ASIA ANO RADIO-METEOROLOGICAL WEATHER OBSERVATION 
Generally, Japan's weather depends on weather conditions of the northeast 

region of Asia. About Hokkaido. weather contributed by conditions in Siberia, 
cyclones or front lines .oving across the Sea of Japan to west coast of Hokkaido. 
There are only a few international weather observatory in Siberia, therefore 

we ourselves have to get weather informations. Meteorological noises are able 
to received at observe point over sea because the noises belong to lower region 
of radio frequency . According to analyze of characteristics of noises, it is 
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able to forecast of snow and rain before it begins ~ore than 12 hours. 

VI. DETECTION AND ANALYZING SYSTEM OF METEOROLOGICAL NOISES 
Author detected and analyzed to noises at frequencies of LF-HF by special 

equip~ents system, and the measured quantities as follows; 
lIlean value of noses, peak val ue of noises, spectrum of noises, 
character i s tics of f i I tered no i ses, trans i t ion's records of no ise 

wave form, 
intensity, 

number of impulses, periods of impulses , and other. 
Fig.l shows noise analyzing system that expressed as a block diagram, and 

this is a expression which is cons tructed by form of hardwa re i n electronics. 

Noises (Ori,inal data) 

#1~~~IIH~f 
Continuous noises IIean value ~ -,....- frOIl receiver evaluation Cres t value 

f--
(I.pulsa's ti.e series) hpl itude evaluation 

evaluation 
Anal),s!s r" noise's quantities Discrete noises 

IlIllulse H Ti.e li.i t ed ~ H Lilliter Li.iter I _ j Li.iter for ~r'" interval lIe.or)' • 0 

for period evaluation .-
for ~agnitudel -I aagn i tude (Statist ic anal),si!) -• " 

noise cutting) " • {Short (l.it tl e noise (Large noise cuttinglL.1 I.pulse Ti.e I i.lted ~ 0 

• • 
cutt in,) count " " . e llor, • 0 

51 ices of " K IIalnitude Gain control r 0 4-
~filler 

spectrull Co.parin, ~ evaluation j of spectru. Core of • - " • 0 

(Se l lin! of flue.ork - • infor.ation " 0 0 H filter Co.parinl " N • for ana!)'sis) " 0 

~ of spectru. I " l.l 
0 • 

1i Iter 
Adjust_ant <01. • ~ 0 - - -- 0 
standerd level l - Infoflllltion -Anal1sis for noise ' s nature f or r ei nforce teliabllit, " 

YFi lter -
(Structure anal1sis of noises) IIellot, of - ~ 

co_pared 
spectrua 

Fig,l The Weather Forecast System by Meteorological Noises 
If we can make all blocks by electronic circuits, the systell functions a real 

artificial interigence apparatus for weather forecasting. 
In the systell, original noises correspond to raw materials the infoTilations, 

therefore the system refines the informations for reinforcellent of their 
usefullness. Two currents of information processings included in t.he systell. 
one of them is analysis for noise's quantities,another is analysis for noise's 
nature. By t.he forller current, we get crest value of continuous noises, nUllber 
of impulses and each illlPulse's interva ls. These Quantities directly contributes 
to forecas t of snow. The la t ter current means ana lyz i ng and process i ng sys tem 
for noise's spect r u • . The the systell keeps important part of noise's spectrum 
produced by snow to the lIeliory. In weather forcast, received noises compared 
with memorized noise's characteristics as shown in Fig. !. the 1st logic systell 
discriminates Calling weather by search the noise confoTilable to which type of 
lIeliorized noise's spectrum. 

Then, two currents of information cOllbined and processed by 2nd logic systell , 
as a resul t, we can lIake accurate forecasts not only concentrate heavy snow but 
also ordinary snofall. 
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Fig. 2 shows exallples of normalized spectrums of detected noise waves which 
pr oduced by snow and non - snow weather. Two spectrullls well c ont r asted each other 
wi th a point of contact at 800Hz. Fig. 3 shows exa ll ples of noise's t r ansitions. 
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Fig. 2 The Spectrums of Detected Hoise Waves 
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v. CONCLUSION 

\ 

Accord i ng to experiments In personal weather fo r eca sting since 1975, weather 
forecast i ng method by observation of lIIeteo r ological noises is very usefu l to 
early warning of local area's heavy snow and rain . This method is able to have 
a result of warning instanteneously at any time and it is complementa r y and 
suppor table to other weather forecast i ng methods, so that when we combi ne the il, 
i t has t he characte r istic to raise overall reliability ra pidly. The pr esent time , 
au thor app lyi ng this method to agricu l tural weathe r forecasting fo r r a i n. 
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