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ground and of the ice in the rivers on Mollday of each week 
is also eliowii on the weekly charts of tlie Climate and Crop 
Service, published by t,he Weather Bureau during December 
to March, inclusive. Special reports of ice are quoted in 
connection with the section devoted to the River and Flood 
Service. 

HAIL. 

The following are the dates on which hail fell in the 
respective States : 

California, 22, 23, 25, 30. Iudian Territory, 25, 86, 27. 
Iowa, 3. Louisiana, 3 ,  6, 38. llissiwippi, 4. Misfioiiri, 3. 
New Mexico, 3.5. Ohio, 5. Olilahoma, 25. Oregoii, 12. 
Texas, 2,35, 26, 37. Washington, 6. Wisconeiit, 3. 

SLEET, 

The following are the dates on which sleet fell in the re- 
spective States : 

Alabama, 29, 50. Arizona, 35. Arkansas, 19, 26, ‘77, 28.  
Colorado, 25, 26. C:onnecticut, 31, 32, 29. Delawarc~, 21, 29. 
District of Coluniljia, 20, 29, 30. Georgia, 21, 30. IrI:~ho, 4, 
5,9, 10, 11, 13, 18, 19, 26.  Illinois, 6. 10, 11, 19, 20, 37, 2s. 
Indiana, 5, 20, 23, 26 to 29. Iowa, 9, 10, 36, 17, 18, 20 to 2s. 
Kansas, 9, 10, 11, 17, 19 to 33, 84 to 37. Kentucky, 27, 35,29. 
Louisiana, 30. Naine, 18, 26. Marglancl, H, 90, 29, 30. Mas- 
sachusetts, 13, 31. Michigan, 4 to S, 10, 11, 15, 18, %), 91, 24 
to 27. Minnesota, 2, 17, 48 to 47. Mississippi, 28, 39, 30. 
Missonri, 3, 4, 5, 9 to 13, I s ,  19, 20, 83, 24, 26, 37, 2s. JIon- 
t a m ,  1, 8, 14,15, 22. Nevada, 23, 
25. New Hampshire, 21, 25. New Jersey, 1.3, 21, 29. New 
Mexico, 9, 10, 11. New York, 13, 18, 21, 36, 38, 29. North 
Carolina, 1, 39, 30. Ohio, P, 
9, 10, 13, 13, 20, 24, 87, 2X. Oregon, 4, 7, 
10, 16, 17,32, 23, 29, 30. Pennsylvania, 20, 21,3S, 39. Rhode 
Island, 13, 31, 29. South Dakota, 1, 2, 
3,6,  34 to 37. Tennessee, 27 to 30. Texas, 29,SO. Vermont, 
21. Washington, 1,4 ,7 ,  9 to  12, 
15, 18, ?I,%?, 33,27 to 30. Wes t  J’irgjnia, 31,29,30. IYiscoii- 
sin,4, 10, 31, 53 to 26. 

SUNSHINE AND CLOUDINESS. 

The qnantity of suiishiiie, arid therefore of  lieat, recvived 
by the atnicrsphere ;is a whole ie very itearly coiistaiit from 
year to year, Iiut the proportion received by the surface of  
the earth depends ulmi thrl a1)sorptioti 1y the atiiiosplirre, 
and varies largely with the dietriliutioii of  cloudiness. The 
sunshine is now recorded automatically a t  19 rpgular statioriR 
of the Weather Bureau by its photographic, and a t  31 hy its 
thermal ef-fects. A t  oiic of thew stations records are licqlt, I J ~  
both methods. The photographic record sheets show the-  HI)- 
l~arr i i t  solar time, Lilt tliP tliernioiiietric records show seventy- 
fifth meridian tiiiie ; for conrrni t .nc~ the results are all given 
in Tahle SI for each hour of local niraii time. 

Photographic and thermomdric rcbgisters give the tinratioit 
of tha t  intensity of siiiisliine mliich snfices tu  make a record, 
aid, therefore, they generally fail to record for a short time 
after rainrise and liefore sunset, l~cniifie, even in a c1oiidlesE 
sky, the solar rays are then too feeble to affect the self- 
registers. If, therefore, such recorcle are to  be wed  for de- 
terniiuiiig the amount of cloudiness, they must be supple- 
mented by spccinl 01)servations of the sky near the sun at 
these times. The duration of clear sky thus specially de- 
termined constitutes the so-called twilight correction (inore 
properly a low-sun correction), and when this has heen all- 
plied, as has been done in preparing Table SI, there results 
a complete record of the clearness of the sky from sunrise to  
suiiset in the neighliorhood of the sun. The twilight 
correction is not needed when the self-registers tire nsed for 
ascertainiiig the duration of a special intensity of stinshine, 

NrJlnxska, l7,20, 22 to 2i. 

North Dakota, 2,  3, 14, 15, 18. 
Oklahoma, 19, 37. 

South Carolina, 30. 

Virginia, 8,9, 13, 30, 29, 30. 

but is necessary when the duration of cloudiness is alone de- 
sired, as is usually the case. 

The average cloudiness of the whole sky is determined by 
niinieroiis personal observations at all stations during the 
daytime, and is given in the column ‘‘ average cloudiness ” in 
Tahle I ; it,s complement, or percentage of clear sky, is given 
in t,he last, colunin of Table XI. 

COMPARISON O F  DURATIONS AND AREAS. 

The sunshine registers give the dicmt ions of effective sunshine 
whence the d iiration relative to possible sunshine is derived ; 
the nlmrvers’ personal estimat,es give the percentage of wca 
of c,luar sky: These nunibers have no necessary relation to  
enoh other, sirice st,at.ionary hanks of clouds niay obscure the 
~ 1 1 1 1  without covering t,he sky, but when all clo.iids have a. 
steady mot,ion past the sun and are uniformly scattered over 
t,he sky, tho percentages of durat,ion and of area agree closely. 
For the sake of comparison, these perceiita.ges ha,ve been 
hY3llgl;F tngether, side by side. the followiug table, from 
which it appears that,, in general, the inst,rument.al records of 
perc,txitages of dnratioiis o f  sunshiue are allnost always larger 
than the ( J ~ ~ ~ H ~ v F H ’  personal estimates CJf perconhges o f  area of 
clear sky; t,he average excess for Novei~il~er, 1896, is 7 per cent 
for ~~h~I tographic  and 4 per cent for thermometric records. 

The clrt,ails are showii in t,he following table, in which the 
stii,t,ions are hrranged according to the greatest possilh dura- 
t.ioii of fiiiiisliine, a.nd not accordiiig tjo the observed duration 
as i n  previous years. 

Stations. 

Tamlia, Fla.. ................................. 
Galvrstuii. Tex. ............................... 1’. 
New Orleans. L a . .  .............................. T. 

1 1’. 

Baltimore, Md. ................................. T. 
C!incinuati. Ohio ................................ T. 
Kansas City, M o  ............................... P. 
Bt.Louis. Mo .................................. T. 

(:‘oIumbue, Ohio ............................... T. 
Denver, c‘olo.. .................................. T. 
Iudianap~ilis, Ind ............................. T. 
Pliiladelphia,I’a.. ...... ............ T. 
Cheyenne. \Vyu ....... ............ P. 

New Y0rk.N.Y.. ............................... T. 
Salt LakeCitg.llt,ah.. .......................... P. 
Binghamton. N. 1’ ............................. T. 
Boston.Mass ................................... 1’. 
C!hioa o Ill .................................... T. 
Des Moines.Ioxa.. ............................. T. 
Detroit,, Yich. ................................. T. 
Duhuqne. Iowa. .  .............................. ‘1’. 
Bu5alo.N. Y .................................. T. 
Ftocbeeter,N. I* .............................. T. 
Northfield, Vt ................................. P. 
Portland,Me ................................... T. 
Eastport, Me. .................................. P. 
Minneapolis, Minn ............................. T. 
Portland, Oreg.* ............................ J 
Bismarck. N. Dak.. ..!.I gi Helena Mont ................................... 
Seattle: Was11 

Washington, D . C . .  ............................. P. 

Eureka. Cal ..................................... P. 

Omaha, Nebr.. ................................ P. 

Clevefarid.Otiio ................................ T. 

......................... 
................................. I T. 

f 1Instrument.aI record 
I of wnslrine. 
J . I  

fio - 4  

36 ........... 35 - 1 
.w 52 + 2 ........... 
67 ........... 69 + 2 

49 - 1 
GY ..................... 
WI ........... 6(, 0 
40 ........... 41 + 1 
40 ........... 51 +I1 
53 ........... 61 + 8 
69 85 $16 ........... 
59 ........... 67 + 9  

31 .......... 

........... 

........... ........... 

59 E + 3  .......... 

36 ........... .% + 2 
48 53 + 5 ........... 
36 ........... 46 +lo 
44 47 + 3 ........... 
25 ........... 23 + 9 
53 +n ........... 
42 ........... 50 ........... 53 +1- 
45 66 +SI ........... 
41 43 + 2 ........... 
39 .......... 51 +E 

41 + R ,  

...... 

31 
36 ........... 
20 ........... 2ti + 6 
41 ............ 44 + 3 
LT ........... 35 
32 ..... 
“1 ........... 2.3 + 2  
25 . . . . . . . . .  24 - 1  
21 !E + 1 ........... 
3 ........... 40 +li 
23 a + 4  ........... .............. 3 ...... 
35 ........... 23 $12 
35 ..... I ...... 
31 ........... 
35 
31 ..... 1 ...... 22 - 9 

+i; 
3G 1 T 1 .......... 

I 


