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ocFfi&. Number of days after the average date. 

after which the wind produces an off-shore wave of 
corn arativel slight intensity. 

other than east.erly is shown by the acconimnying 
barograph trace for December 17, 1913 (fig. 2). !Further 
study would be necrlecl to det8emine t;he clictract.eristic 
t.race, if any, acconipmiving tlie easterlies. 

A thorough st>udy of stoimis of this localitmy nwuld 
grt?nt,l?- iwrease the value of witrnings by allowing t.lierii 
t IO be issued enrlier and enabling t,he correct direct ion and 
force to be forecast inore frequent,ly. It, is itlso probdde 
t,liat t.ypes of pressure clianges ils shown on the barogrnpli 
records could be classified and report,eil by one word in 
such estent. of detail as to he of great value t.0 the fore- 
caster nt. thc 1list.ric.t. center. 

T%e genera 9 character of the pressure changes in storms 

Example 
La Craw, kls. 

, / ... 

WEATHER AS A BUSINESS RISK IN FARMING.’ 
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Amrage date ... . . . . . . . . . . . . - -. -. . -. . -. -. dpr. 26. 
0.25xstandard deviation. -. _. .. ..__ _ _  _._ Apr. 26+(0.2.5~11.0=Apr. 30. 
h5Zxstandard devjst/on.. . .._._. ______. Apr 26+t0.5?;<11.4)-Msy 1. 
0.67xstmdard deviation.. _......___._._ Apr. 26+(0.6;x11.41-XayG. 
O.%Xstmdard devptjon __.._._...______ Apr. 26+10 Siy11.4)-Msv9. 
1.28>(stmdard deviation.. . .. ._ .__. _ _ _ _ _  Apr. 20+(1:25~14.4)-Xajr 15. 

I I 

The autumn date when the rlsk of killiiig frost rises to a given per cent may he deter- 
mined by subtractin from the sverap date the numbers obtamed hy the use of the 
standard deviation ofthe date of first killing frat. 

The distribution of frost conditions in the United States 
Figure 2 shows the stmd- is indicated by figures 2 and 3. 

~ 

1 See Geographic31 Review, New So&, July, 1916,Z: &D. 

ard deviations of the dates of last killing frost in Spring. 
The isogrms were drawn froin the s tanclnrd deviations 
detcriiiiiiecl for 569 strations fairly well dist,ribut.ed over the 
count.ry. The lines arc of 1iecessit.y somewhat general, 
Figurc 3 is a siiiiilnr nittp OI t,he st,andnrcl deviations of 
Iirst killing frost in ttut.uiiin. 

To coiiiput,o thc t h c  amilnble for plant growth in a 
)roport,ion of t,hc years the iiiost satisfactory 

giveli iiic..thoc t is that hasrcl 011 the risk at each end. of t,he grom- 
ing season. If the chance of sitfet.y on a given date in 
Spring is one-hlf niid t.liat on a given date in Fall is one- 
hall’, t,he cha~iice of safety for the whole period betwxn is 
one-lidf iiiultipliril by onr-hnlf-tlinta is, one-fourth. For 
many impnrtant crops about a four-fift,hs chance of safety 
is essential for continued suc‘(iess. 9 period in Vc7hic.h t.he 
probabilit,y of no killing frost is four-fifths m d  of which 
tlie lwgiimiiig is definithlj- known may be cleterinined for 
any st.ntion tts follow: Givm 1.lw standnrd deviation of 
the c1at.e of last killing frost. in spring, tlie dttte upon which 
the. chruico of Idling frost, fdls t.o 10 pcr cent, niny hc det,er- 
mined from Tiihle 1. The tlat.i-! un which the c1i:iiice of 
Fdl k i k g  frost risrs ahore 1 IJ per cent niny be det~erinined 
froiii t , h ~  st,nndnrtl dcriiit.ion of tlic clntes of first Irilliag 
frost. in Fall wi(l T;t1.,lc 1. Thewfore, for any place t,he 
lciigtli of the arii.il:i.hle growiag senson (thti,t. is, nuniber 
of chvs for which the clinncc is four in fire), beginning at 
the c1nt.e when t.he frost. risk falls t.0 10 per cent.. is t.he 
number of days het,w-een this c1iit.e a.ncl the c1a.t.c on which 
t.he chance of fall frost rises to 10 per cent. Althoudi t,his 
niet,liod of det,erinining business risk is subject t.0 hiiita- 

FIG. I.-Fretluencv polyqon aiid most I J r O b d J k  iiormsl frcqiienry Curve of the date of 
last killing L’rosth Spring lor the combined records of 33 stations, romprising 823 01). 
servations. 

t.ions because of t,he shortness of the individual records, a 
careful esmiination of t,he records shows that in t.hc large 
the computed dates on wliicli the frost risk rises (or falls) 
to 10 per cent, when coni ared with t,he act,u:d number 

of 27,157 observntioiis the lnck of n,greeinent between the 
coniput,ed and counted cnscs was but! 1’7 in 10,000. 

Statenientss of risks based upon t.he resulbs of such a 
study ns t.liis slioulcl not be regarded n.s seasonid fore- 
cust.s. They simply represent,, as far as may he deter- 
iriinccl from the t1nt.n now nvailshle, t.hr chances tlie 
farmer niust nieet, if his husincss is t.0 be perninnently 
successful. The risks of loss which niay profitably he car- 
ried varies with tslie crop and the economic conclitionu. 
For tliose crops in wliich the early production resulbs in 
higher prices, e. ., gnrclen regetddes, a coiisitlcrnble risk 

long run. In  the case of other crops, e. g., corn, e d y  
produckion is of lit& or no advantqe, niicl the risk which 
can be assumed is much sniti.ller. 

The occnsiond occurrence of unfnvor.zl-,lc mcatlier coil- 
ditions is a risk which must be recognized by successful 
faniers. In the ca.se of pheno~iieiin whose distribution 
follows the “normal ltw of frec uoncy ” this risk m:yr be 

of determining the risk of frost, occurrence lins been de- 
scribed in this aper; the dist,ributkms of othcr phe- 
nomena seem to i e more complicitted, but, further studies 
along this line will doubtless result in determining a 
method of computing the rish from their occurrence. 

of occurrences, is a T-ery c r ose ngrrement. Froiii it t,ot4d 

may be assuniec f with frequent losses ttnd profit in the 

deterniinecl with a, fair degree o I f  accurncy. The nietliod 
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FIG. ?.--Staudml deviations of dates of I:nt killing frost in Spring (records of 569at3tlona). 


