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(b) Exception: But if, with such a LOW, the cirri lying 
across the south and southeast sky spread rapidly out- 
ward from the south and increase noticeably in density, 
it is an indication that the LOW is either nioving or devel- 
oping northward and may bring precipitation to the ob- 
server. This sometimes occurs when the morning pres- 
sure changes did not clearly indicate trhe northward tuiii 
of the LOW. If the LOW is t’oo far east to affect the 
observer’s locality, the successive arran einent of cirri in 

When the above movements of cirri from nearly sout.11 
occur in the morning, precipitation usually follows by 
mid-af ternoon. 

Another type of cirrus, or Ci.St., from the sout,hwesb 
or westrsouthwest, shows by its successive forms ancl 
arrangement that rain mll occur on the morrow, t.1ia.t it 
will usually begin before morning, and that t.lie heavicrst 

ortlon of the storm will pass to northwest of Peoria. 
his set of indications is seen at  Peoria in front of niany ?f 
the southwest LOWS that were headed toward the Ohlo 
Valley or Tennessee, but turn northward durin the clay 

ing map may, or may not, have shown this tendency: 
In  summer detached cirrus clouds appear two to eight 

hours or more ahead of a large share of the local storms. 
Often the arrangement of Girri>ndicates tlie portmion of 
sky to be traversed by the heaviest portion of the st.orm. 
When cirrus plumes or-streamers move endwise, or .t;hs 
wisps and patches of.Ci.St. pFrsist, along the same line 
across the sky, then if there is any marked difference in 
density or number or in clearness of outline among those 
clouds, the heaviest ortion of the storm will usually 

numFrous civi. This rule does not hold for Ci. streamers 
moving obliquely. Sometimes there are bars and 
streamers moving endwise a.nd others in oblic ue position 

principal portion of the storm is likely to follow the 
stream.ers that .move endwise. 

Rapidly moving Ci. streamers from west or west-north- 
west, with or without focal points, when succeeded by 
broken clouds or patches of clear sky, usually indicat,e 
fair weather if the wind accompanying the cirri is fresh 
from the west; otherwise not. 

Cirri from the west, with or wit8hout streamers, and 
streamers with or without focal points, may increase 
toward mid-afternoon. There may also he ot?ier clouds, 
A.St., Ci.Cu., or A.Cu.; the general cloudmess may 
break up between 3 or 4 p. m. and sunset, sometimos 
clearing almost c?mplc?ely. This se uence,. with south- 

A.Cu., in summer, are one of the most useful rain 
indicators. 

Detached A.Cu., from southwesterly (soubh to west) 
points, in the morning, nearly always mean thunder 
showers in afternoon, most frequently between 2 and 6 
p. m. This ma not hold just after another storm. 

are nearly as useful. Sometimes their rain comes 
quicker than that after A.Cu. from sout,liwest,. 

Exception: Occmionally a wind shift! or a sprinkle of 
rain comes with the morning A.Cu. When t,hat occurs 
no afternoon deve1opment.s may follow. Under such 
conditions the morning A.Cu, seem to mark the cenOer 
of a disturbance that is passing eastward and produces 
no more showers for that locality. But when A.Cu. 
occur in morning without rain or wind shift, they are 
connected with ‘a disturbed or unstable condition to 

the southwest sky often shows that f- act in advance. 

and later cross Iowa. The pressure changes of t 5 e niorn- 

follow the p?th mark? c f  by the heaviest or clearest or most 

but moving i? the same direction. In  SUC /l cases the 

arly or easterl wmds, is an almost in Y allible indicabion of 
rain to begin l efore morning, often with thunder. 

Detached A. 2 u. from northwesterly points, in morning, 

westward that will usually develop Cu.Nh. in the stronger 
convectional overturn of af tmnoon. 

A.Cu. often mark the paths of showers, or of the heav- 
iest portions of more general thunderstorms, sever+ 
hours (often four to eight) in advance. Sometimes tlim 
is done by detached grou s of A.Cu. occurring only in 
certain portions of the s l!! y or persisting along certain 
laths; a t  other times by the formation of lines or bars of 
keavier or denser development, that move longitudinally, 
persistin . along certain paths. 

significance. h e n  scattered bars move laterally, any 
subsequent associated rain is a t to be brief, and light m 
amount, unless other cloud in8cations a t  the time show 
otherwise. 

In  north-central Iowa there occurs a combination of 
clouds, chiefly cirri and A.Cu., in which A.Cu.’ cover 
oiiefourth to one-half or more of the sky through 
midda and much of the afternoon; being preceded and 

inpariably followed by active thunder showers between 
midnight and morning. The clouds are from westerly 
points. In  a modified form of the combination they may 
more-from the souhliwest, at least in Illinois. The Iowa 
combination seldom occurs at Peoria escept with modifi- 
cations. 

In  northern Iowa, aft,er a c1ea.r summer da with south- 
erly wind, the appearance of even a single K ar of A,St., 
or n few fragments of A.Cu., near the northwest horizon 
a t  sunset, often indicates scatbered showers next .clay; 
even though the evening weat,her map carries no rain in 
the northwest. The showers may he more or less general, 
and may nrrire by early morning. The occurrence of 
t,hat evening indication should put the forecaster on 
guard, unless !he evening map shows plainly that no 
pressure wave is possible. This occurrence seems to be 
associated with some of the occasional high lressure 
waves of .summer that traverse the north-cen bra t border 
States, without, .as a rule, esteiiding their influence very 
far south. The indication is seldom useful a t  Peoriw 

Cumulus : When conditions favor the development of 
showers, the cumuli of mornin or middle forenoon often 
show the paths to be followed a y afternoon showers. In  
some sensons and in certain types of weather this indica- 
tion has frequently been found useful, particularly in 
Iowa. 

There are many cloud indications t.hat will reward t,he 
attentive meteorologist with considerable assistance in 
serving his cornmunitmy. 

When such‘ bars or lines . 
nlove ob K que1 or laterally they do not have the same 

atten (9 ed by cirri, and clearing toward evening. This is 

HIGHWAY WEATHER SERVICE. 

During Jhe winter of 1915-19 the Highway Weather 
Service was in operation to n renter or less extent at  

principally in the northern States, it was a winter service 
only tiad was discontinued in the spring to he resumed 
the coming winter. At a number of stations, however, 
the service has been continuous. 

This Service, now entering its third season, consists 
mainly of t,he collection and distribution of information 
in rehtion to tlie condition of the main State highwa s 
a.nd bf the dissemination of warnings of expected co s d 
waves mid heavy rains or snows. At some stations t,hat 
are corn and wheat region centers the information is ob- 
tnined from such of the substation observers as are located 
on or near the niaiii highways, a word to relresent t.he 
road conditions, as “Good,” “Passable,” “bad,” etc., 

some 33 stations in 13 States. 1 7 t most of these stations, 
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being added to the daily report. This addition, by an 
arrangement with tlie telegraph company, can be made 
without increasing the espense of the report. At some 
of the corn and wheat region stations referred to a column 
is added to the bulletin giving the road conditions, but in 
some cases where this is not feasible a se aritbe card 

obtained from correspondents who are furnished with 
franked postal cards and make daily reports by mail, the 
information contained thereon being summarizecl a t  the 
central station, ublished on thedaily bulletins, and other- 
wise distribute2 The mail reports are supplemented by 
reports by telephone or telegraph, at Governnient es- 
pense, as occasions may require, on the occurrence of 
unusual conditions. The corres >ondents are largely 

interested in automobile traffic, and serve witohout com- 
pensation . 

bulletin is issued. At other stations the in P ormation is 

persons connected with State hig h way commissions or 

AERIAL WEATHER FORECAST SERVICE IMPROVED. 

[Reprintedfrom Aerial Age Weekly, New York, Aug. 18,1819, p. l0rS.l 

WASHINGTON, D. C.-The Weather Bureau * * * 
has pre ared a map of tlie United States divided into 13 

balloon pilots. These forecasts are made twice daily, a t  
9:30 a. m. and 9:30 p. m., and cover condit.ions for the 
succeeding 24 hours. 

Since July 21, forecasts have been made with the 
country divided into seven zones, with such satisfactory 
results that the number of zones lins been incrensed to 13. 

The Air Service has sent out the revised map t.0 their 
active stations tlirougliout the counbry and bhe forecast 

zones, P or which forecast,s are to be made for avintors and 

will be forwarded a t  the time made,' it being intended 
that all cross-country fliers shall be advised of the 
wen tlier conditions before starting on any contemplated 
iiight, thereby reducing * * * to a minimum the 
liability of injury t.o aviators, balloon pilots, passengers, 
and property, as far as weather conditions are concerned. 

PLANT TEMPERATURES. 
[From Annual Report of thc Director of Buresu of Standards, year ending June30,1916, 

PP. -93.1 

As a result of inquiries by botanists and agronomists 
concerning the transmission, reflection, and tern erature 

esperiments were made on methods of making tem era- 
ture measurements with needle-pointed tliermocoup Y es of 
fine (0.05 nim.) wires inserted into the ribs or etiole of a 
lenf. 
)ublislied in Scientific Paper No. 196, Diffuse Reflecting 
bower of Various Substcinces. The temperature measure- 
ments are relative values, which fluctuate ver - ra idly 
with every breeze that blows. In quiet air, in t h Y  e s iade, 
the thick succulent stem of a burdock lenf was 3.5" C. be- 
low the room tenipernture (below the temperatmure of the 
wnter in which it stood), while the leaf WEIS only 0.5"C. 
below. Similarly leaves of ot,her plants were 0.2 to 0.5' (1. 
below the room t,enipertiture. In the sun, however, con- 
ditions were different. The cooling by transpiration of 
water is not rapid enough in comparison to the rate of 
absor )tion of solar energy. The temperature of a grow- 
ing p I! aiitnin leiif exposed to tlie sun was 5 to Go C!. higher 
t,lian the nir t,empel.:rture. 

of growing leaves and methods for determining t R e same, 

Data on transmission ancl reflection R ave been 

._ -~ 
1 It is expected that arrnngoments soon will he made for the press services to handle 

these Iorecsts. for puldication in newspapers located in the regions where flying is 
more or less general. 

PRECEPTS FOR FORECASTING RIVER STAGES ON THE CHATTAHOOCHEE AND FLINT RIVERS O F  GEORGIA. 

By (.'. F. VON IIRRRMANN, Meteorologkt. 

[Dated Weather Hnresu, Atlanta, Ga., Aug. X. 1919.1 

GENERAL SUMMAltT. 

Prelinlinary investigation has shown that t,liere does 
not seem to be a very definite corfelation between tlie 

. river stages a t  up er. and lower river stations on the 

forecastin flood st.ages could not be based on gage rela- 

suming investigation. This probably results from tmhe 
fact that the rains over the wat,ershed of t9hese two rivers 
frequently approach froni the west or southwest., co~er-  
ing the lower courses first, and later advance to the up- 
per wateished; nltliough the reverse operation t~lso t,akes 
place. In  general, then, alt,hough the rise in the river 
may seem cont,inuous a t  any. oint, the curve graphicdly 

the combination of two or more curves a t  di erent 
phases. Occasional use is made of gage relabions in 
general, since the limit of a ossible me may be deter- 

on the Flint-Albany and Bainbridge, and the two lower 
stations on the Chattahoochee-Euftla and Alaga. This 
niatt,er will, .however, be made the subject of a separate 

In order, t,herefore, to  
forecasting river &gee 

principle of which may be 

Chattahoochee an 3 Flint Rivers, and that- a scheme for 

tions, a t  7 east without a very estended and time-con- 

i representing the rise is in rea P ity complex, resultsin from 

mined for each river age by t, K e crest stages a t  the upper 
stations, and especia 7 ly between the two lower sta.t,ions 

It is evident that in every case and under all conditions 
the st.nge of a river must be a function of the rainfall over 
t.he wntershed abore the station. That is, for any station 
n fact.or ning he found which will give t,he probable rise 
in t,he river in feet on the river age corresponding to an 
average rainfall of 1 inch over &e watershed. But tthis 
factor will necessarily be modified by many diff erent causes, 
some of them of pernianent character (which need not be 
considered) and o t,liers of fluctuating charact#er which 
det,erniine tlie various different rises due to nearly t.he 
sanie nniount of precipitation. These fluctuating factors 
are, for exam le, the irregular distribubioii of rainfall, the 

level of the ound wnt.ers), temperature conditions, ini- 

ninny others. 
The study recuired the unt'angling of these different 

fac.t,ors in order t L at each might be giren its proper value 
or weight in the rules for forecasting. Nevertheless the 
number of rules should be kept to the smallest possible 
minimum in order not to defeat tlie aim of the river fore- 
cast scheme, to enable the forecast official uickly to 
det,orniine the probable stage of a river from te 7 egraphed 
rainfall reporh. A too minute dissection of rules would 
defeat, this purpose. 

The fact,or or rise in feet for each inch of precipitation 
will, of couise, be different for each river station. Its 
value depends primarily on the nature of the bank a t  the 

rapidity of fa F 1, t,he previous condition of the ground (or 

tin1 skages, ef'ect T of water released froni power dams, and 


