






































































































52 HOURLY VALUES FROM AUTOGRAPHIC RECORDS. 

LXIX,-LXXIV.-NORMALS FOR THE MONTHS OF THE HOURLY VALUES 
WITH DIFFERENCES BETWEEN THE NORMALS 

Hour, G, ~l. T, 1. 2, 3, 4, i 5, 
1 

i 
I 

I 
I 

------------------1 ---1-·- ---i----
I 

m/s. JAxrARY, I 
Aberdeen, Normal. I 

Ditterel1l'e for 1912! 
E~kdale, 1912, I 
V;.llencia, Normal. 

Difference for 19121' 
Kr\l, Normal. 

Difference for 19121 
Falmonth, Normal. I 

Ditferenl'e for 1912: 

FEDRlJARY. 

Aberdeen, Normal. 
Difference for 19121 

E"kdalt', 1912, i 

Valcmia, Normal. I 

Differenee for 1912 
1\.ew. Normal. I 

Difference for 19121 
Falmuuth. Normal. t 

}IAl~CJI. 

, Difference for 19121 
I 

Al'Pl'ileen, Normal. 
Differellce for 1912 

Eskdale, 1912. 
Yalt'ncia, Normal. I 

Difference for 19121 
Kp\\,. Normal. I 

Difference for 1912' 
Falmonth, Normal. 

Difference for 1912 

APRIL, 
A 1 ,ercleen, X orInal. 

mis, 
4'43 

+ 0'84 
5'03 
6'48 

- 0'17 
3'26 

- 0'22 
5 '01 

- 1'62 

4'34 
0'62 
5' 18 
6'08 

+ 0'5 1 

3'3 1 

+ 0'30 
4'92 

- 0'36 

4'11 
0'7 1 

6'22 

5'45 
+ 0'76 

3' 13 
+ 0'56 

4'52 

+ 0'65 

3'26 
0'28 

mis, 
4'43 

+ 0·79 
4. 82 
6'44 

- 0'09 
3'3 1 

- 0'38 
5'01 

- 1'63 

4'29 
- 0'46 

5'14 
6'04 

+ 0'43 
3'3 1 

+ 0.56 
4.92 

- 0·12 

4'07 
- 0·54 

6' 13 
5'36 

+ 0'88 
3. 13 

1 + 0'82 
4'56 

+ 0'63 

3'40 
Ditference for 1912 

Eskdale', 1912, 
Valencia, Normal. 

Difference for 1912: 
Kew, Normal. 

3 '76 
4'69 
1'03 ' 
2'68 

- 0'59 
3'90 

4'65 
0·77 
2'68 

Dittercnee for 1912 
Falmouth, NOl'lllal. 

Difference for 1912 

MAY, 

Aberdeell. Normal. 
Difference tor 1912 

Eskdale, 1912, 
ValelH:ia, Normal. I 

Difference for 1912! 
Ke\\', Normal. 

Difference for 19121 
Falmouth, Normal. I 

Difl't'renee for 19121 
I 

I 

JUNE, 

- 0'15 
3'93 

- 1'38 

2'73 
0'01 
3'73 
4' 16 
1'12 
2'33 

- 0'34 
3'40 

- 1'37 

Abenleen, Normal. 1 2'37 
Difference for 19121 - 0'05 

EskJale, 1912. 3' 48 
Valencia, Normal. 1 3'7 1 

Ditl'erence for 19121 + 0' 54 
Kew, Normal. 2'06 

. Difference for 1912 + 0' I I 

Falmouth, Normal. 3· 13 
Difference for 1912 - o· 35 

I 

- 0·13 
3.98 

- 1·83 

2'68 
+ 0'12 

3" 57 
4' 16 
1'28 
2'28 

- 0'41 
3"49 

- 1.42 

2'37 
+ 0·03 

3'50 
3. 62 

+ 0'65 
2'01 

- 0·12 
3' 0 9 

- 0'20 

i Ill/'il, 

1 4 '43 
1+1'02 
1 4 ·84 

6'35 
- 0'02 

3.3 1 

1- 0 . 29 
5'01 

- 1·62 

m/s. 
4'38 

+ 1·10 

4'68 
6'30 

+ 0'5 1 

3'26 
- 0'11 

5'01 
- 1'56 

4' 34 4'29 
- 0'62 I'll 

5'12 4'78 

4'43 
1+ 0 '56 
, 4' 50 

6'35 
+ 0·16 

3'35 
- 0'12 

4'96 
- I' 51 

4'25 
0·88 

6'08 i 5'95 I 
,+ 0 '53,+0'59 

4'92 

5·99 
+ 0'48 

3.26 3'26 
+ 0·54 I + 0·5 I 

4. 83 4'83 
- 0'10 - 0'09 

4' 16 
- 0'77 

6·28 
5'28 

+ 0'77 
3'04 

+ 0'7 1 

4'52 

+ 0'5 1 

3'35 
- 0'48 

3'86 
4'60 

- 0'98 
2'60 

- 0·10 
4. 02 

- I' 55 

2'68 

+ 0'17 
3'57 
4' 16 

- 1'17 

2'24 
- 0'43 

3'40 

- 1'32 

2.41 

- 0'08 
3'55 
3'62 

+ 0'62 
1·97 

- 0'05 
3'09 

- 0'39 

4' II 
- 0'93 

6' 18 
! 5' 19 
1+ 0 '3 1 

: 3'09 
1+0'69 

4'43 
+ 0'58 

3'3 1 

- 0'35 
3'72 

4'60 
- 1'13 

2'60 
+ 0'03 

3'98 
- 1'52 

2'77 
+ 0'03 

3·39 
4' 16 
1.31 
2'24 

- 0'49 
3'44 

- 1.41 

2'46 
+ 0'04 

3'55 
3'62 

+ 0'46 
1'92 

+ 0'11 
3'00 
0'26 

, 3'26 
1+ 0 .53 

4'74 
+ 0'04 

4. 20 
1'15 
6'25 
5' 14 
0'36 
3'09 

+ 0'50 
4·43 

+ 0'42 

3'35 
0' 14 
4'02 
4'60 

- 1'05 
2'55 

+ 0·15 

3'89 
- 1'29 

2'86 
+ 0'08 

3·35 
4· 16 
J' 23 
2'24 
0'43 
3'3 1 

- 1'41 

2'55 
+ 0'02 

3'77 
3. 62 

+ 0'34 
2·06 

+ 0'18 
2'95 

- 0'29 

LXXII,-WIND VELOCITY (in Metres per second). 

6, 7, 8, 9, 

1----1----1 ----1----

mIs, 
4.5 2 

+ 0'28 
4'45 
6.30 

+ 0'13 
3'35 

- 0·33 
4'92 

- 1.36 

4·34 
1'06 
4. 67 
5'95 

+ 0'34 
3'3 1 

+ 0'30 
4 '74 

- 0'26 

4'20 
- 0'97 

6'00 
5'28 

- 0'39 
3' 13 + 0'60 

4·43 
+ 0'45 

3'40 
0' 15 
3'68 
4'69 

- 1'16 
2'77 

- 0·04 
3. 89 

- 1'5 1 

3'04 
+ 0'28 

3'43 
4' 16 
I' 31 
2·60 

- 0'46 
3'35 

- 1'33 

2·77 
- 0·10 

4. 14 
3'76 

+ 0'36 
2.50 

+ 0'12 
3' 17 

- 0'3 1 

mis, 
4'47 

+ 0'75 
4'20 
6'35 

+ 0·09 
3.31 

- 0'30 
4'92 

- 1'21 

4'34 
1·08 
4·76 
5'91 

+ 0'48 
3'3 1 

+ 0'15 
4'74 

- 0'23 

4'34 
- 0.98 

5.92 

5' 19 
- 0'12 

3'26 
+ 0'60 

4·47 
+ 0·20 

3.67 i 

1 - 0.23 
4' 18 
4.78 
1'56 
3'26 
0' 15 
4. 0 7 

- 1·55 

3'44 
+ 0'48 

4. 00 

4'38 
- 1·80 

3' 17 
- 0.48 

3'84 
- I' 55 

3. 13 
- 0.32 

4' 59 
3"98 

+ 0·24 
2·95 + 0'19 

3" 58 
- 0·57 

mis, 
4'60 

+ 0'62 
4'38 
6·35 

+ 0'02 
3'40 

- 0'19 
4'92 

- 1'21 

4·43 
0'85 
5'16 
5. 86 

+ 0'48 
3'40 

- 0'18 
4. 87 

- 0'5 1 

4 '52 
- 0'9 1 

6'21 
5'36 

- 0·28 
3. 62 

+ 0'93 
4'65 

+ 0'18 

4. 20 
- 0'47 

4'94 
5 '10 

- 1.56 
3'80 

- 0'23 
4'56 

- 1.42 

3"98 
+ 0·29 

4'62 
4'69 

- 1'84 
3. 62 

- 0'68 
4'29 

- 1.5 1 

3'49 
- 0'26 

5'20 
4'34 

+ 0·04 
3'26 

+ 0'24 
3'89 

- 0'36 

mIs, 
4'65 + 0.4 1 

4'30 

6'48 
- 0'08 

3'49 
- 0'13 

5. 01 
- 1'16 

4'47 
I'll 
5. 28 
5·95 

+ 0'25 
3.76 

+ 0·03 
4'96 

- 0'48 

4.78 
- 0'62 

6·66 
5'63 

- 0'5 1 

4'25 
+ 0'96 

5'05 
- 0'03 

4'60 
- 0'05 

5'91 

5·45 
1'70 
4'25 

- 0'12 
5. 01 

- 1·55 

4'34 + 0·01 
5. 12 
5. 14 
1'74 
4'02 

- 0'67 
4.56 

- 1'34 

3. 80 
- 0'45 

5.32 

4'74 
+ 0'08 

3'58 
+ 0'3 1 

4'25 
- 0'46 

10. 

mis, 
4'60 

+ 0'95 
4'52 

6·39 
- 0'29 

3'76 
- 0'33 

5'05 
- 1'04 

4·60 
- 0'88 

6 07 
5'91 

+ 0'45 
4'07 

+ 0'40 

5'28 
- 0'62 

5'01 
- 0'29 

6'57 
5. 86 

- 0'47 
4. 65 

+ 1'25 
5'45 

- 0'40 

4'92 

+ 0'18 
6'37 
5'77 
1' 69 
4'65 

- 0'16 
5.32 

- 1'54 

4'56 
- 0'10 

5'35 
5'45 

- 1'60 

4. 2 9 
- 0'94 

4'87 
- 1'42 

4'02 
- 0'44 

5'41 

5'01 
+ 0'23 

3'80 

+ 0·68 
4'47 

- 0'16 

11, 

mis, 
4'65 

+ 0'93 
4'98 
6'30 

+ 0·01 
4'20 

- 0.98 
5'59 

- 1'22 

4'87 
- 0·65 

6'43 
5'91 

+ 0·73 
4'69 

- 0'19 
5.72 

- 0·49 

5. 28 
0'00 

7' 12 

5'95 
- 0.41 

5' 10 

+ 0'39 
5'91 

- 0'07 

5' 14 
+ 0'32 

7·00 
5'86 
1·26 

5'01 
- 0'22 

5.72 

- 1'85 

4'74 
- 0'36 

5.50 

5'54 
- 1'48 

4'65 
1'07 
5' 14 

- 1'27 

4'34 
- 0.52 

5.38 
5. 2 3 

- 0'03 
4' 16 

+ 0'17 

4'78 
- 0·29 

Noon, 

mis, 
4'87 

+ 1'19 
5'85 
6'92 

- 0'48 
4·34 

- 0'54 
5'77 

- 1'50 

5' 19 
1'03 
6'63 
6'62 

+ 0·28 
4'87 

- 0'°3 
5'81 

- 0'64 

5'54 
- 0'09 

7'40 
6·62 

- 0'25 
5' 19 + 0'70 
5'99 

- 0'17 

5'36 
+ 0'15 

7'07 
6'44 

- 1·53 
5' 19 

- 0'06 

5'63 
! - 1'75 

4. 87 
- 0'22 

6·°4 
6·04 

- 1'74 
4'69 

- 0'79 
5'10 

- 1·19 

4·47 
- 0'59 

5'79 
5'63 

- 0'05 
4. 16 

+ 0'44 
4'74 

- 0·05 

At, Ab~Ideen, Vale,ncia, Kew, and Falmouth, the velocity of the wind is obtained from the records of a Robinson cup-anem,om~ter having cups 9 inche~ (0'23 
Ifoletre) I~ (hameter carrIed on arms measuring 2 feet (0'61 metre) from the centre of the cup to the spindlf', The hourly velOCIty IS the travel of the cups m the 
SIxty mmutes from half an hour before to half an hour after the hour redueed to miles per hour by multiplying by the factor 2'2, and converted to metres 
per second. ' 

At Eskdalemuir the values are obtained from the records of a pressure,tube anemometer, 



METEOROLOGICAL SUMMARY, 

OF THE METEOROLOGICAL ELEMENTS AT THE FIVE OBSERVATORIES 
AND THE VALUES FOR 1912, 

JANUARY TO JUNE, 

.--.------ ---I I 
13. 14, 15, 16, 17, 18, 19, 20, 21. 

53 

23, Midt, Mean, HoU1'~ G,;\1. T, 

1 ____ 1 ____ : ______________ 1 ______ -

I Ii mis, 

I 22" 

-----i------I-------I-----I----- -----------

mIs, mis, 
4'92 4'92 4'78 

+ I' 13 I + I' 08 I + I' 06 

mis, 
4'74 

+ 1'00 
5'45 
6'88 

6'09 5'94 5'94 
7 ' IS! 7 ' 20 7 ' I 5 

- 0' 30 i - 0'97 ! - 1'12 - 1'05 
3'80 

- 0'20 
4'34 i 4'34 I 4'11 

- 0'47 - 0'41 : - 0'58 
5'95 5'86 I 5'77 

- I' 80 - I' 55 I - I' 67 
5'45 

- 1'70 

5' 19 I - 0'92 
7'07 
6'92 ! + 0'10 1 

4'96 ' 
- 0'05 

5'91 

- 0'85 

5'50 

+ 0'01 
7'89 
6'84 

- 0'25 
5'23 

1+ 0 '59 
6'08 

- 0'19 

5'4 1 + 0'08 
7'27 
6'66 

- 1'53 
5'23 

+ 0'29 
5'7 2 

- 1'82 

4'96 
- 0'22 

6'41 

6'25 
- 1'59 

4'83 
- 0'64 

5'23 
- 1'36 

4'52 

- 0'62 
5'94 
5'86 

+ 0'10 
4'20 

+ 0'69 
4'87 

+ 0'13 

5'23 
- 0'94 

7'17 
6'97 

- 0'02 
4'87 + 0'21 
5'95 

- 0'98 

5'41 
0'00 
8'23 
6'92 

- 0'65 
5'23 + 0'66 
6' 12 

+ 0'25 

5'36 
+ 0'14 

7'09 
6'66 

- 1'49 
5'23 

+ 0'19 
5'72 

- 1'77 

- 0'12 
5'95 
6'30 

- 1'37 
4'69 

- 0'34 
5' 19 

- 1'46 

4'47 
- 0'40 

5'67 
5'95 

- 0'04 

4'29 
+ 0'96 

4'87 
+ 0'19 

I 

I 5 "01 
, - 0'78 

6'56 
7'02 

- 0'06 

4'74 
- 0'75 

5'98 
6'79 

- 0'04 
4'43 

+ 0'68 
5'63 

- 0'86 

I 

4'74 
+ 0'25 

5'81 
- 0'9 1 

5'36 
- 0'12 

8'28 
6'84 

- 0'39 
5'05 

+ 0'49 
5'99 + 0'3 2 

5'28 
+ 0'3 1 

7'35 
6'66 

- 1'48 
5'23 + 0'01 
5'68 

- 1'93 

5' 14 
- 0'36 

7'41 
6'75 

+ 0'05 I 

4'9 2 

+ 0'12 
5'86 

+ 0'36 

5'10 
- 0'09 

7'06 
6'66 

- 1'65 
5' 14 

+ 0'07 
5'54 

- 1'93 

4"83 I 4"69 
- 0'08 + 0'02 

6'23 6'16 
6' 30 6'25 

- 1'55 - 1'31 

4 '74 4 '69 
- 0'42 - 0'38 

5' 14 5 'oS 
- 1'40 - 1'33 

4'43 
- 0'58 

5'60 
5'95 

- 0'33 
4'34 + 0'94 
4'87 

+ 0'14 

4'20 
- 0'65 

5'70 
5'81 

- 0'38 
4'25 + 0'36 
4'74 

+ 0'16 

mIs, 
4'69 + 1'22 
5'24 
6'70 

- 1'22 
3'76 

- 0'56 
5'32 

- 1'77 

4'47 
- 0'60 

6' 15 
6'57 

- 0'16 
4'02 

+ 0'52 

5'32 

- 0'93 

4'69 
- 0'22 

6'88 
6' 53 

+ 0'45 
4'47 + 0'29 
5'54 

+ 0'38 

4'74 
- 0'06 

6'3 1 

6'44 
- 1'83 

4'83 + 0'22 
5'32 

- 1'97 

4'43 
- 0'20 

6'09 
6'08 

- 1'53 
4'52 

- 0'33 
4'83 

- 1'18 

3'98 
- 0'54 

5'67 
5'68 

- 0'03 

4' 16 
+ 0'53 

4'60 

+ 0'47 

mis, 
4'65 + 1'02 
5'22 
6'53 

- 0'84 
3'67 

- 0'49 
5' 14 

- 1'54 

4'43 
- 0'45 

5'58 
6, 17 

+ 0'54 
3'80 

+ 0'52 
4'96 

- 0'72 

4'43 
- 0'53 

6'46 
6 '17 

+ 0'52 

3'93 + 0'30 

5'05 
+ 0'26 

4'38 
- 0'13 

6'06 
6'08 

- 1'65 
4'29 + 0'22 
4'92 

- 1'95 

4 '16 
- 0'21 

5'86 
5 '7 2 

- 1'30 

4 'II 
- 0'36 

4' 52 
- 1'21 

3'67 
- 0'40 . 

5'39 
5'36 

- 0'01 
3'89 

+ 0'57 
4'34 + 0'26 

mis, 
4'65 + 1'03 
5'12 
6'48 

- 0'64 
3'71 

- 0'47 
5' 10 

- 1'50 

4'38 
- 0'57 

5'27 
6'08 

+ 0'75 
3'76 

+ 0'13 
4'96 

- 0'53 

4'25 
- 0'32 

6'03 
5'86 

+ 0'9 1 

3'67 
+ 0'25 

4'74 
+ 0'40 

3'84 
- 0'22 

5'46 
5'59 

- 1'91 

3'84 
+ 0'01 

4'38 
- 1'70 

3'62 
- 0'20 

5' 17 
5'23 

- 1'31 

3'62 
- 0'28 

4' 16 
- 1'33 

3'3 1 

- 0'3 1 

4'84 
i 4'92 

I - 0'15 

I

I + rj~ 

mIs, 
4'65 

+ 1'06 
5'15 
6'35 

- 0'65 
3'67 

- 0'35 
5'10 

- 1'63 

4'34 
- 0'74 

5'50 

5'99 + 0'62 
3'62 

+ 0'5 1 

5'01 
- 0'26 

4' I I 

- 0'36 
5'64 
5'68 

+ 0'93 
3'53 

+ 0'29 
4'56 

+ 0'34 

3'49 
- 0'35 

4'35 
5' 14 

- 1'85 
3'44 

- 0'08 
4' 16 

- 1'57 

3' 17 
- 0'20 

4'45 
4'74 

- 1'60 
3'13 

- 0'16 
3'67 

- 1'29 

2'86 
- 0'14 

4' 14 
4'43 

+ 0'20 
2'86 

+ 0'17 
3'40 

+ 0'22 

mis, 
4' 52 

+ 0'89 
5'02 
6'44 

- 0'54 
3' 58 

- 0'27 
5' 14 

- 1'75 

4'38 
- 0'70 

5'40 
6'08 

+ 0'73 
3'62 

+ 0'29 
4'96 

- 0'21 

4' I I 1 

- 0'30 I 
5'34 
5'63 

+ 1'06 
3' 53 + 0'3 1 

4'52 
+ 0'40 

mIs, 
4'47 + 0'78 
4'85 
6'57 

- 0'53 
3'53 

- 0'21 
5'01 

- 1'35 

4'38 
- 0'74 

5'38 
6' 17 

+ 0'40 
3'44 

+ 0'49 
4'92 

- 0'15 

4' II 
- 0'40 

5'37 
5'54 + 1'26 
3'26 

+ 0'70 
4'56 

+ 0'3 1 

3'49 
- 0'70 

I 3'35 
- 0'60 

3' 89 
4'96 

- 1'48 
3'26 

- 0'13 
4'07 

- 1'42 

2'95 
- 0'47 

3' 65 
4'38 

- 1'30 

2'86 
- 0'35 

3'53 
- 1'40 

2'55 
- 0'22 

3'55 
4'11 

+ 0'23 
2'68 

+ 0'05 
3' 17 

+ 0'05 

3'83 
4 ',8 

- 1'13 
3'00 + O'I1 

4'02 
- 1'56 

2'82 
- 0'15 

3'47 
4'20 

- 1'36 I 

2'64 
- 0'35 

3'40 

i - 1'43 

2'46 
- 0'19 

3'32 

3'84 
+ 0'38 

2'46 
+ 0'03 

3'09 
0'00 

mis, 
4'47 

+ 0'88 
4'78 
6'62 

- 0'63 
3'40 

- 0'29 
5'01 

- 1'50 

4'29 
- 0'13 

5'03 
6' 12 

+ 0'31 

3'40 
+ 0'3 1 

4'87 
0'00 

4' 16 
- 0'61 

5'49 
5'45 + 1'08 
3'17 

+ 0'74 
4'52 

+ 0'53 

3'3 1 

- 0'74 
3'77 
4'74 

- 1'21 

2"86 
- 0'02 

3'93 
- 1'42 

2'77 
- 0'3 1 

3'79 
4'20 

- 1'23 
2'50 

- 0'50 

3'35 
- 1'48 

2'37 
0'00 

3'35 
3'76 

+ 0'60 

2'28 

+ 0'04 

3' 0 9 
- 0'16 

mis, 
4'47 

+ 1'05 
5'04 
6'57 

- 0'45 
3'40 

- 0'27 
5' 10 

- 1'50 

4'34 
- O'I1 

5'40 
6' 12 

+ 0'34 
3"3 1 

+ 0'53 
4'87 + 0'02 

4' 16 
- 0'55 

5'85 
5'45 

+ 1'44 
3' 13 + 0'56 
4'47 

+ 0'93 

3'3 1 

- 0'78 
3'53 
4'74 

- 1'14 
2'68 

- 0'15 
3'98 

- 1'59 

2'73 
- 0'03 

4'20 
4'20 

- 1'28 

2'37 
- 0'42 

3'40 
- 1'42 

2'37 
+ 0'06 

3'28 
3'76 

+ 0'65 
2' 15 

+ 0'3 1 

3' 13 
- 0'11 

mis, 
4'60 

+ 0'90 
5'02 
6'57 

- 0'38 
3'65 

- 0'35 
5'21 

- 1'49 ' 

4'54 
- 0'74 

5'61 
6'22 

+ 0'38 
3'82 

+ 0'3 1 

5'15 
- 0'43 

4'57 
- 0'49 

6'49 
5'83 

+ 0'27 
3'9 1 

+ 0'58 
5'02 

+ 0'30 

4' 13 
- 0'22 

5 '18 
5'43 

- 1'41 

3'79 
- 0'01 

4'64 
- 1'64 

3'70 

- 0'06 
4'7 1 

5'00 
- 1'43 

3'46 
- 0'49 

4' 15 
- 1'37 

3' 31 

- 0'28 
4'59 
4'60 

+ 0'19 
3 '14 

+ 0'3 1 

3'84 
- 0'08 

JANUARY, 
N orlllai. Aberdeell, 
Difl'. for 1912, " 
1912, E'lkdale, 
Norma 1. Valencia, 
Diff. for 1912, " 
Nonllal. Rew, 
Ditr. for 1912, " 
N onnal. Falmouth, 
Dill'. for 1912, " 

FEBRUARY, 
Normal. Aberdeen, 
Diff, for 1912, " 
1912. Eskdale, 
Normal. Valencia, 
Diff, for 1912, " 
Normal. Rew, 
Ditt', for 1912, " 
Normal. Falmouth, 
Ditt', for 1912, " 

MAlleR, 
Normal. Aberdeen, 
Ditt'. for 1912, " 
1912, Eskdale, 
N onnal. Valencia, 
Ditf. for 1912, " 
Normal. Rew, 
Ditl: for 1912, " 
Normal. Falmouth, 
Ditf. for 1912. " 

ApJ:IL, 

NOl'lnal. Aberdeen" 
Ditf. for 1912, " 
1912, B~skdale, 
N orlllal. Valencia, 
Ditt', for 1912, " 
Nonna!. Rew, 
Ditt', for 1912, " 
Nonnal. Falmouth, 
Ditt', for 1912. " 

)IAY, 

N onna1. Aberdeen, 
Ditr. for 1912, " 
1912, Eskdale, 
Normal. Valencia, 
Ditt', for 1912, " 
Normal. Kew. 
Diff, for 1912, " 
N OrIllal. Falmouth, 
Ditt'. for 1912. " 

Ju~m, 
Normal. Aberdeen, 
Ditt', for 1912, " 
1912, Eskdale, 
Normal, Valencia, 
Ddt'. for 1912, " 
Normal. Kew, 
Ditt', for 1912. " 
Normal. Falmouth, 
Ditt'. for 1912, " 

3'93 1+ 0
'22 

___________ ~ ______ ~ ___ ~ ____ __'____ __ __.____J ___ ........J... ____ _'_ ______ ~ __ _____C~ __ ___'___-------- ----- -------

The heights of the anemometers above the general surface of the ground are :-Aberdeen, 22'9 metres; Eskdalemuir, 15'0 metres; Valencia, 13'9 metres; 
Rew, 19'8 metres, and Falmouth, 12'5 metres, 

The heights of the cups of the Robinson anemometers above the roofs of the buildings on which the instruments are ereeted are :-Aberdeen, 3'7 metres; 
Valencia, 2'1 metres; Rew, 2'1 metres; Falmouth, 4'0 metres, 

. The normals for wind velocity are for the 30 years, 1881-1910, 

The values for 1912 are given by the excess or defect from the normal; + indicates excess, - defect. 



54 HOURLY VALUES FROM AUTOGRAPHIC RECORD So 

LXIXo-LXXIVo-NORMALS FOR THE MONTHS OF THE HOURLY VALUES 
WITH DIFFERENCES BETWEEN THE NORMALS 

LXXII.-continned-WIND VELOCITY (in Metres per Second). 

-- --------------------,--------,-----,-------;------;------.----;----.-----,---~--, 

HoUl', G,;\I. T, I 1. 

-1-----
JULY, I mis, 

Aberdt'en, Normal. I 2'37 
Ditierence fQr 1912: + 0'07 

Eskdale, 1912, 3'36 
Valencia, Normal. 3' 67 

Difference for 1912 - 0'36 
Ke\y, Normal. 1'88 

, Difference for 1912' + 0' 19 
Falmouth, Nornlal. I 3 '04 

Difference for 1912i - 0' 39 

ArGusT, 
Aberdeen, Normal. 

Difference for 1912 
Eskllale, 1912, 
Yalencia, Normal. 

, Difference for 1912 

I 

! 

Ke\\", Norma1. 1 

Difference for 1912~ 
Fallllouth, Normal. I 

Difference for 19121 

SEPTEMBEn, 
Abel'dt'eu. Normal. 

Difference for 1912 
Eskdale, 1912, 
Valencia, XOl'mal. 

Kew, 
Difference for 1912 
Normal. 
Difference for 1912 

I 

I 

Falmouth, N orlllal. I 

()ifr~rence for 1912 

OCTOBER, 
AberdeelJ, Normal. 

Difference for 1912 
Eskdale, 1912, 
Yaltncia, N ornlal. 

Kew, 
Difference for 1912 
Kormal. 
Difference for 1912 

Falmouth, K ormal. 
Difference for 1912 

NOVEMBEI:, 
Aberdeen, Normal. 

Difference for 1912 
EskJale, 1912, 
Valencia, Normal. 

Difference for 1912 
Kew, Normal. 

Difference for 1912 
Falmouth, Normal. 

Difference for 1912 

DECEMBER, 
Aberdeen, Normal. 

Difference for 1912 
Eskdale, 1912, 
Valencia, Normal. 

I 

Difference for 1912 
Kew, Normal. 

Difference for 1912 
Falmouth, Normal. 

Difference for 1912 

YEA& I 
Aberdeen, Normal. 

Difference for 191211 
Eskdale, 1912, 
Valencia, Normal. 

Difference for 1912 
Kew, Normal. 

Difference for 1912 
Falmouth, Normal. 

Diti'erence for 1912 

2'50 
+ 0'39 

2'84 
4' 16 

- 0'66 
2'01 

+ 1'25 
3" 17 

+ 0'07 

2'77 
+ 0'64 

3' 59 
4'20 

- 0'68 
1'83 

+ 0'78 
3'09 + 0'19 

3'89 
- 0'41 

3'58 
5'05 + 0'18 
2'37 

+ 0'30 
3'93 

- 0'41 

4' 16 
+ 0"21 

5'93 
5'81 

- 0'14 
2'95 

- 0'10 

4'47 
- 0'66 

4'34 
- 0'04 

7'63 
6'48 

+ 0'97 
3'35 + 0'95 
5' 14 

- 0'02 

3'44 
0'00 

4'5 1 

5'01 
- 0'12 

2'60 
+ 0"30 

3'98 
- 0'47 

2, 3, 4, 5, 

1------1-------- -----

mis, 
2'37 

+ 0'27 
3"27 
3'7 1 

- 0'35 
1'83 

+ 0'28 
3'09 

- 0'09 

2'46 
+ 0'46 

2'60 
4'07 

- 0'3 1 

1'92 

+ 1'25 
3'22 

+ 0'10 

2'77 
+ 0'60 

3'59 
4'29 

- 0'78 
1'79 

+ 0'9 1 

3'09 
+ 0'05 

3'89 
- 0"46 

3'76 
5' 10 

+ 0'09 
2 °4 1 

- 0'05 
3'93 

- 0'4 1 

4° 11 

+ 0'21 
5'87 
5'63 

- 0'11 
2'95 

- 0'13 
4'56 

- 0'60 

4'38 
+ 0'05 

7'70 

6'48 
+ 1'24 

3"40 + 0'81 
5' 19 + 0'04 

I 3'44 1+ 0 '04 
• 4'47 

4'96 
- 0'03 

2'60 
+ 0 27 

3'98 
- 0'43 

mis, 
2'37 + 0'15 
3"34 
3' 67 

- 0'48 
1 1'79 
+ 0'14 

3'04 
- 0"08 

2'46 
+ 0'50 

2'87 
4'02 

- 0'10 
1'88 + 1'18 

3" 13 + 0'19 

2'82 
+ 0'62 

3'93 
4'29 

- 0'93 
1'88 

+ 0'77 
3'04 

- 0'02 

3 '84 
- 0'45 

3'73 
5"05 + 0'37 
2'37 

- 0'04 
3'89 

- 0"45 

4'07 + 0"05 
5'91 

5"7 2 
- 0'17 

2'95 
- 0'08 

4'47 
- 0'41 

4'38 
- 0'38 

7'73 
6' 53 

+ 1'28 
3'3 1 

+ 0'86 
5" 14 + 0'18 

3'44 
- 0'02 

4' 54 
4'96 

- 0'04 

2'55 + 0'27 
3'98 

- 0'44 

mis, 
2'37 

+ 0'09 
3'23 
3'67 

- 0'27 
1'79 + 0'13 
2'91 

+ 0'01 

2'46 
+ 0'49 

2'88 
4'02 

- 0"2'5 
1'88 

+ 0'99 
3' 13 

+ 0'03 

2'82 
+ 0"48 

3'58 
4'38 

- 0'97 
1'88 

+ 0'65 
3'04 

- 0'16 

- 0'20 
3'93 
5' 14 

- 0'02 
2"37 

- 0'06 
3'89 

- 0"37 

4'07 
- 0'15 

6' 12 
5"63 
0'00 
3°00 

- 0'12 
4'5 2 

- 0'77 

4"38 
- 0'33 

8'01 

6'44 
+ 1"36 

3'40 
+ 0'80 

5' 14 + 0'11 

I 3"44 

1

- 0'07 

4'49 
4'92 

- 0'05 

2'55 + 0'27 

3'93 
- 0"44 

mIs, 
2'37 

+ 0"24 
3'33 
3"62 

- 0'32 

1'79 + 0'25 
2'9 1 

- 0'03 

2'41 

+ 0'40 

2'77 
4'02 

- 0'66 
1'88 

+ 1'09 
3' 0 4 + 0'17 

2'82 
+ 0'55 

3'67 
4'34 

- 0'82 
1'83 

+ 0'60 
2"95 

- 0'06 

3'80 
- 0'27 

3"86 
5' 14 

+ 0'18 
2'41 

- 0"21 
3'89 

- 0°32 

4'07 
0'00 
5'89 
5"68 

+ 0'46 
2'95 

- 0'07 
4'43 

- 0'67 

4'38 
- 0'40 

8' 12 
6'44 

+ 1"15 
3'35 

+ 0'57 
5' 10 

+ 0'05 

3'44 
- 0'06 

4'52 

4'92 

- 0'14 
2'55 + 0'26 
3"89 

- 0'41 

6, 7, 

mIs, 
2'55 

+ 0'22 
3'68 
3'67 

- 0'13 
2' 19 

+ 0'10 
3'00 

- 0"19 

2'55 
+ 0'18 

2'76 
3'93 

- 0'61 
2"06 

+ 1'07 
3'09 

+ 0'03 

2'86 
+ 0'52 

3'96 
4'34 

- 0"77 
1"92 

+ 0"48 
3'00 

+ 0'10 

3'80 
- 0"20 

4'08 
5" 14 

+ 0'29 
2'46 

- 0'05 
3" 84 

- 0'45 

4' II 
- 0'11 

5'70 

5'59 
+ 0'15 

2'86 
+ 0'01 

4"38 
- 0'67 

! 4'34 
- 0"25 

8"56 
6'39 + 1'10 

3'40 

+ 0'46 
5 '14 

+ 0'10 

3'53 
- 0'10 

4'58 
4'92 

- 0"16 
2'73 

+ 0'17 
3'89 

- 0"43 

I 

mIs, 
2'95 + 0'10 
4'32 

3'89 
- 0'29 

2'64 + 0"06 
3"44 

- 0'3 1 

2'82 
+ 0'19 

3'24 
4'07 

- 0'53 
2' 50 

+ 0"92 

3'40 
- 0'05 

2'95 
+ 0"52 

4'09 
4'34 

- 0'66 
2' 10 

+ 0'50 
3'09 

- 0"02 

3'89 
- 0'36 

4'21 
5' 10 

+ 0'30 
2'55 

- 0'25 
3'80 

- 0'43 

4' 16 
+ 0'04 

5° 81 
5"68 

+ 0"04 
2'91 

- 0'13 
4'43 

- 0'80 

4"38 
;- 0'32 

8"58 
6'30 

+ 1"15 

3'44 
+ 0'59 

5'05 
+ 0'19 

3'7 1 

- 0"10 
4° 81 
5'01 

- 0"24 
2"95 + 0'14 
4'07 

- 0'53 

1 

8. 9, 10, 11, i Noon, 

I 
------ -----1----- -------- 1----

mIs, 
3'35 + 0"18 
4'82 
4'25 

- 0'52 

3' 04 + 0'21 
3'89 

- 0"49 

3'3 1 

+ 0'21 
3'96 
4'43 

- 0'68 
3'09 

+ 0'76 
3"93 

- 0'08 

3' 31 

+ 0'54 
4' 13 
4'43 

- 0"73 
2'60 

+ 0'56 
3'53 

- 0'24 

4'02 
- 0'09 

4'87 
5' 19 

+ 0'16 
2"73 

- 0'07 
3'93 

- 0"48 

4"29 
- 0'05 

6'04 
5'63 

+ 0'12 
2'95 
0'00 

4"47 
- 0'3 1 

8'84 
6'25 

+ 0'55 
3"49 + 0'56 
5"10 

+ 0°38 

3"98 
- 0'07 

5"25 
5' 14 

- 0'34 
3'26 

+ 0'15 
4"34 

- 0'55 

mIs, 
3'71 

- 0'16 
4'98 
4'69 

- 0"21 
3'40 

+ 0'05 
4'25 

- 0'78 

3'67 + 0'28 
4"59 
4'87 

- 0'86 
3'53 + 0'58 
4"43 

- 0"17 

3'62 
+ 0'85 

4'21 
4'83 

- 0'84 
3'09 + 1'06 
4'02 

- 0"39 

4'25 
- 0'14 

5'33 
5'32 

+ 0'38 
3'22 

- 0'62 
4°34 

- 0'59 

4'34 
- 0'11 

6'07 
5'72 

+ 0'5 1 

3'26 
- 0'02 

4'56 
- 0'81 

4'47 
- 0'45 

8"98 
6'30 

+ 0"9 1 

3'62 + 0'65 
5'01 

+ 0'90 

I 4"25 

1

- 0'15 
5'56 
5'41 

- 0"30 

3"62 
+ 0'17 

4'60 
- 0'55 

m/s. 
3'89 

- 0'13 
5'48 
4'92 

- 0'53 
3'67 

+ 0'14 
4'52 

- 0'98 

I 3"93 
- 0"06 

4'73 
5'10 

- 0'95 
3'80 

+ 0"68 
4'74 

- 0°48 

3'89 + 0°88 
4"81 
5'05 

- 0"92 

3'53 
+ 1"54 

4'29 
- 0'89 

4'47 
- 0'37 

5'64 
5'50 

+ 0'30 

3'58 
- 0'34 

4"78 
- 0'63 

4'34 
- 0'06 

6'47 
5'68 

+ 0'13 
3'44 

- 0'07 
4'78 

- 1'02 

4'47 
- 0'43 

9'02 
6' 17 

+ 0'95 
3'7 1 

+ 1'07 

5' 19 + 0'42 

4"38 
- 0'05 

5'87 
5'54 

- 0'34 

3'89 
+ 0"35 

4'87 
- 0'70 

mis, 
4' 16 

- 0'10 
5'68 
5'05 

- 0'5 2 

3'93 
+ 0'07 

4'92 

- 0'97 

4' 16 
+ 0'58 

5"05 
5'23 

- 0'98 
4' II 

+ 0'33 
5' 10 

+ 0'18 

4'20 
+ 0'7 1 

5'42 
5' 14 

- 0"85 
3'93 + 0'64 
4'74 

- 0'46 

4'65 
- 0'42 

6"58 
5'63 + 0'44 
4" 16 

- 0'65 
5'23 

- 0'17 

4'52 

+ 0'07 
6'79 
5'63 

- 0'04 
4'02 

- 0'74 
5'19 

- 0'25 

4'52 

- 0'50 

9'00 
6' 12 

+ 1'10 
4'11 

+ 0"77 
5"59 + 1'59 

4'60 
+ 0'01 

6"25 
5'63 

- 0'27 

4'34 
- 0'13 

5"28 
- 0'42 

1 

mis, 
4"20 

+ 0'07 
5'89 
5'54 

- 0"34 
3'98 

+ 0'18 
4'92 

- 1'17 

4'34 
+ 0'15 

5'37 
5'72 

- 0'93 
4' 16 

+ 0'55 
5' 14 

- 0'18 

4'34 + 0'83 
5'87 
5'72 

- 0'84 
3'93 + 1'04 

- 4'78 
- 0'87 

4'83 
- 0'08 

6'73 
6' 17 

+ 0'35 
4'29 

- 0'44 
5'19 

- 0'44 

4'69 
+ 0'34 

7'21 
6"25 

+ 0':)3 
4'20 

- 0"23 
5'32 

- 0'58 

4'65 
- 0"33 

8'80 
6'66 

+ 1'37 
4"29 + 0'96 
5'72 

+ 1'24 

4"78 
+ 0'03 

6'55 
6'21 

- 0'36 
4'43 + 0'16 
5'32 

- 0'59 
-------_ .. _--------------------------- -----------------------------------. 



METEOROLOGICAL SUMMARY, 55 

OF THE METEOROLOGICAL ELEMENTS AT THE FIVE OBSERVATORIES 
AND THE VALUES FOR 1912, 

JULY TO DECEMBER AND YEAR, 

I----------~--~-----~~----I-----!----~I------~---~----~----~I ----~--~I----------

__ 13._ .. __ 1_4' __ 1 __ 1_5_, __ 1 ___ 

16

• I 17. __ ; ___ 1_8_, _1 __ 1_9

_' __ I ___ 

20

_' __ t ____ 2_1_, __ 1 __ 2_2' __ 1 23.. _M_id_t_, _I ___ ~_[e:._ .1 .. ~our. G~ 
mise 
4'29 

- 0'23 
5'93 
5'72 

- 0'25 
4'07 + 0'41 

4'96 
- 0'94 

4'34 
- 0'14 

5'66 
5'95 

- 0'76 
4'25 

+ 0'53 
5'Y9 

- 0'30 

4'34 + 1'13 
5'97 
5'95 

- 0'60 
4'02 

+ 0'99 
4'83 

- 0'82 

4 '78 
- 0'10 

6'98 
6'30 

+ 0'14 
4'29 

- 0'20 
5'23 

- 0'58 

4'69 
+ 0'39 

6'89 
6'39 

+ 0'07 
4'25 

- 0'17 
5'41 

- 0'82 

4'60 
- 0'23 

9' IS 
6'84 

+ 1'32 

4'34 + 1'14 
5'77 + 1'46 

4'78 
+ 0'04 

6'77 
6'39 

- 0'28 
4' 52 

+ 0'24 
5'41 

- 0'64 

mis, 
4'29 

- 0'04 
6' 12 
5'81 

- 0'45 
4' 16 

+ 0'36 
5'01 

- 1'02 

4'29 
- 0'11 

5'71 
5'95 

- 0'73 
4'29 

+ 0'43 
5'23 

- 0'45 

4'38 
+ 0'85 

5"76 
5'81 

- 0'50 
4'07 

+ I'll 
4'83 

- 0'83 

4'74 
- 0'19 

6'83 
6'35 

+ 0'09 
4 '16 

+ 0'03 
5' 14 

- 0'61 

4'52 

+ 0'12 
6'75 
6'44 

- 0'03 
4'20 

- 0'06 
5'36 

- 0'81 

4'47 + 0'14 
9'34 
6'84 

+ 1'10 
4'20 

+ 1'03 
5'72 

+ 1'21 

4'74 + 0'06 
6'71 
6'44 

- 0'42 

4'47 
+ 0'35 

5'41 
- 0'65 

mIs, 
4'25 

- 0'28 
5'72 
5'81 

- 0'40 
4'11 

+ 0'25 
4'96 

- 1'10 

4'16 
- 0'10 

5'64 
5'99 

- 0'49 
4'29 

+ 0'30 

5'23 
- 0'38 

4'25 
+ 0'79 

5'63 
5'86 

- 0'13 
3"93 + 1'19 
4'69 

- 0'69 

4'52 

+ 0'09 
6'64 
6'35 

- 0'12 
3" 89 

- 0'21 

4'96 
- 0'5 1 

4'38 
+ 0'24 

6'53 
6'35 + 0'21 

3'93 
- 0'12 

5'10 
- 0'89 

4'43 
+ 0'05 

8'95 
6'70 

+ 1'12 

3'93 + 1'05 
5'45 

+ 1'13 

4'65 
+ 0'04 

6' 59 
6'44 

- 0'42 

4'34 + 0'28 

5'32 

- 0'67 

mis, 
4'07 

- 0'11 
5'67 
5'63 

- 0'50 

4'07 + 0'15 

4'87 
- 1'09 

3'98 
+ 0'03 

5'56 
5'86 

- 0'42 

4' 16 
- 0'06 

5'01 
- 0'23 

3'98 
+ 0'98 

5'40 

5'68 
- 0'26 

3'71 

+ 1'37 
4'52 

- 0'81 

4' II 
+ 0'02 

6' 12 
6'08 

+ 0'16 

3'53 
- 0'09 

4'69 
- 0'77 

4'20 
+ 0'14 

6'49 
6'12 

+ 0'25 
3'53 

- 0'01 
4'74 

- 0'82 

4'34 
- 0'01 

8'23 
6'62 

+ 0'84 
3'67 

+ 0'95 
5'23 + 0'65 

4'43 + 0'03 
6'27 

6'25 
- 0'35 

4 '16 

+ 0'24 
5'10 

- 0'69 

mIs, 
3'80 

- 0'04 
5'5 1 

5'54 
- 0'34 

3'93 
+ 0'32 

4'74 
- 0'89 

3'7 1 

- 0'22 
5' 16 
5'63 

- 0'36 
3'98 

+ 0'08 
4'78 

- 0'06 

3'53 
+ 1'05 

4'88 
5'41 

- 0'07 
3'35 + 1'16 

4' II 
- 0'29 

3'89 
- 0'03 

5'47 
I 5'77 
1+0'22 
, 3'09 

- 0'09 
4'29 

- 0'50 

mis, mis, mis, mis, mis, mis, mis, mis, I JULY, 
II 3'53 3'09 2'73 2'46 2'33 2'37 2'37 3'18 Normal. Aberdeen, 

_ 0'08 - 0'05 - 0' I I + 0' 14 + 0'23 - 0'02 + 0' 18 + 0'02 I o iff, for 1912, " 
! 4'93 4'41 3'76 3'45 3'41 3'37 3'60 4'47 1912, Eskdale, 
i 5'28 4'87 4'34 3'98 3'80 3"7 1 3'76 4'53 I Normal. Valencia, 
1-0'46 - 0'55 - 0'57 - 0'58 - 0'57 - 0'35 - 0'49 - 0'41 Viff, for 1912, " 
I 3'58 3' 17 2'68 2'41 2'24 2'06 1"97 2'93 Normal. Kew, 
I + 0'44 + 0'34 + 0'24 + 0'21 + 0'21 + 0'17 + 0'28 + 0'22 Diff. for 1912, " 

4'43 3'93 3'40 3'22 3'13 3'09 3'09 3'86 I Normal. Falmouth, 
- 0'90 - 0'66 - 0'55 - 0'52 - 0'55 1- 0'55 - 0'39 - 0'60 I Diff. fm- [9[2 ... 

3'35 
+ 0'10 

4'96 
5'28 

- 0'37 
3'58 

+ 0'11 

4'43 
- 0'34 

3 '13 
+ 1'06 

4'57 
4'92 

+ 0'05 
2'82 

+ 0'99 
3'67 

- 0'25 

3'76 
+ 0'05 

5'03 
5'50 

- 0'09 
2'86 

- 0'08 
4' II 

- 0'28 

2'95 + 0'22 
4'38 
4'74 

- 0'49 
3'00 

+ 0'04 
3'76 

- 0'09 

2'91 

+ 1'06 
4'25 
4'56 

- 0'30 
2'46 

+ 0'92 

3'31 

- 0'02 

3'7 1 

+ 0'14 
4'69 
5 '28 + 0'08 
2'73 

- 0'02 
3'98 

- 0'04 

2'73 
+ 0'30 

3'74 
4'38 

- 0'59 
2'64 

+ 0'16 
3'31 

+ 0'13 

2'9 1 

+ 0'73 
4'24 
4'34 

- 0'39 
2'41 

+ 0'76 
3'26 

- 0'04 

3'76 
+ 0'04 

4'24 
5'23 

+ 0'28 
2'64 

- 0'05 
3'98 

- 0'22 

2'68 
+ 0'15 

3'39 
4'20 

- 0'42 
2'50 

+ 0'36 
3'26 

+ 0'29 

2,82 
+ 0'89 

3'58 
4'34 

- 0'54 
2'28 

+ 0'67 
3'22 

- 0'24 

3'80 
- 0'07 

3'84 
5' 14 + 0'21 
2'60 

+ 0'03 
3'93 

- 0'23 

2'64 
+ 0'27 

3'20 
4' II 

- 0'68 
2'28 

+ 0'50 
3'22 

+ 0'44 

2'91 
+ 0'76 

3'3 1 

4'29 
- 0'77 

2' 15 
+ 0'67 

3"22 
- 0'27 

3'80 
- 0'05 

3'93 
5 '14 + 0'16 
2'55 

- 0'02 
3'89 

- 0'40 

2'55 
+ 0'43 

3' 16 

I 
4'11 

- 0'63 
I 2' 15 
+ 0'86 

3' 13 
+ 0'33 

2·'82 

+ 0'91 

3'27 
4'29 

- 0'61 
2'01 

+ 0'63 
3' 17 

- 0'17 

3'84 
- 0'45 

4'00 
5'14 

+ 0'17 
2'50 

- 0'13 
3'93 

- 0'5 1 

2'50 
+ 0'42 

3' 15 
4'11 

- 0'61 
2'10 

+ 0'98 
3' 17 

+ 0'19 

2'82 

+ 1'04 
3" 63 
4'29 

- 0'73 
1'88 

+ 0'89 
3' 17 + 0'04 

3'89 
- 0'59 

3'93 
5' 10 

+ 0'27 
2'4 1 

+ 0'15 
3'93 

- 0'61 

3'21 
+ 0'21 

4'06 
4'75 

- 0'59 
3'00 + 0'62 

3'97 
- 0'03 

3'33 + 0'79 
4'39 
4'80 

- 0'61 
2'73 

+ 0'87 
3'69 

- 0'29 

4'07 
- 0'19 

4'92 

5'45 
+ 0'19 

3'01 
- 0'13 

4'28 

- 0'43 

I AUGUST, 
i Normal. Aberdeen, 

I 

Ditf, for 1912, " 
1912 Eskdale, 
Normal. Valencia, 
Ditf. for 1912, " 
Normal. Kew, 
Ditf, for 1912, " 
Normal. Falmouth, 
Diff, for 1912, " 

SEPTEMBER, 
Normal. Aberdeen, 
Ditf, for 1912, " 
1912 Eskdale, 
N ormal. Valencia, 
Diff. for 1912, " 
Normal, Kew, 
Diff. for 1912, " 
Normal, Falmouth, 
Diff. for 1912, " 

OCTOBER, 

Normal. Aberdeen, 
Ditf, for 1912, " 
1912, Eskdale, 
N orma!' Valencia, 
Diff, for 1912, " 
Normal. Kew, 
Diff, for 1912, " 
Normal. Falmouth, 
Diff. for 1912, " 

4 '20 I 4'25 4'20 
- 0'17 

5'78 
5'91 

- 0'29 
3'26 

- 0'25 
4'47 

- 0'82 

4'25 + 0'01 
5'68 
5'91 

- 0'12 

3'22 
- 0'05 

4'52 

- 0'78 

4' 16 
+ 0'16 

5'54 
5'81 

- 0'01 
3' 17 

- 0'15 
4'47 

- 0'84 

4' 16 

+ 0'17 
5'62 
5'86 

+ 0'36 
3'09 

- 0'22 

4' II 
+ 0'25 

5'91 

5'86 
+ 0'14 

3'04 
- 0'42 

4'38 
- 0'79 

4'20 
+ 0'52 

6'00 
5'86 

- 0'07 
2'95 

- 0'10 

4'26 + 0'08 
6' 14 
5'88 

+ 0'06 
3'32 

- 0'14 
4'67 

- 0'76 

NOVEMBI-:R, 

N onllal. Aberdeen, 
Ditf, for 1912, " 
1912, Eskdale, 
Norma!' Valencia, 
Ditf, for 1912, " 

- 0'04 - 0'30 
6'20 6'13 
5'95 5'91 

+ 0'25 - 0'16 
3'35 3'31 

- 0'12 + 0'04 
4'60 4'47 

- 0'82 - 0'90 

4'34 + 0'05 
8' 18 
6'53 + 0'88 
3'62 

+ 1'13 
5'05 

+ 0'55 

4'20 
+ 0'04 

5'98 
6'08 

- 0'32 

I 
3'93 

+ 0'25 

I 
4'87 

- 0'58 

4'25 
+ 0'32 

8'55 
6'44 

+ 0'87 
3'62 

+ 1'06 
5'05 

+ 0'46 

3'98 
+ 0'06 

5'73 
5'77 

- 0'23. 
3'62 

+ 0'27 
4'60 

- 0'60 

4'34 
- 0'29 

8'72 
6'48 

+ 0'52 

3'58 
+ 1'06 

4'96 
+ 0'63 

3'76 
+ 0'04 

5'34 
5'50 

- 0'28 
3'35 + 0'17 

4'29 
- 0'44 

i 

4'34 
- 0'30 

8'99 
6'39 

+ 0'59 
3'53 

+ 1'25 
5'01 

+ 0'34 

I
I 3'62 

- 0'01 
4'99 
5'23 

- 0'25 
3' 13 + 0'20 
4'11 

- 0'44 

4'34 + 0'01 
8'52 

6'48 
+ 0'29 

3" 58 
+ 1"37 

5' 10 

+ 0'52 

3'53 
- 0'03 

4'60 
5' 14 

- 0'21 
3'00 

+ 0'20 
4'02 

- 0'42 

4'43 
- 0'98 

4'38 
- 0'17 

8' 16 

6'53 
+ 0'57 

3'49 
+ 1'39 

5'10 

+ 0'37 

3"49 
- 0'01 

4'48 
5'05 

- 0'14 
2'86 

+ 0'26 
3'98 

- 0'44 

4'34 
+ 0'14 

8' 13 
6'48 

+ 0'67 
3'44 + 1'46 
5' 10 

+ 0'43 

3'44 + 0'04 

4'49 
5'05 

- 0'15 

2'73 + 0'24 

3'93 
- 0'41 

4'47 
- 0'84 

4'38 
- 0'08 

8'02 

6'57 
+ 0'77 

3'49 + 1'21 
5 '10 

+ 0'17 

3'44 + 0'12 
4'62 

5'05 
- 0'12 

2'64 
+ 0'34 

3'98 
- 0'42 

4'40 

- 0'17 
8'50 

6'48 
+ 0'94 

3'64 
0'96 
5'26 

+ 0'50 

3'94 
- 0'01 

5'33 
5'46 

- 0'23 

3'37 + 0'22 

4'46 
- 0'52 

Normal. Kew, 
Diff, for 1912, " 
Norma!' Falmouth, 
Difl", for 1912, " 

DECEMBER, 
Normal. Aberdeen, 
Ditf, for 1912, " 
1912, Eskdale. 
Normal. Valeucia, 
Diff'. for 1912, " 
Normal. Kew, 
Diff, for 1912, " 
Normal. Falmouth, 
DUr, for 1912. " 

YEAR, 
N orlllal. Aberdeen, 
Dill', for 1912- " 
1912, Eskdale, 
Normal. Valencia, 
Diff, for 1912, " 
Normal. Kew, 
Diff, for 1912, " 
Norlllal. Falmouth, 
Ditr. for 1912, " 

--~ -- -- --- -------- -
--------------._------_._-- - ---_ .. _----------------



56 

Hom, G.~I.T. 1. 

JAxr.U~'l. ; mm, 
Abcnleell, Xormal. 0'06 

Difference for 1912 + 0'03 

Eskdale, 1912. 0'06 

Valencia, N onnal. 
Difi'erellce for 1912 

hew. NorllJal. 
Difference for 1912 

Falmontll, Normal. 

0'21 

+ 0'36 
0'05 

+ 0'01 
o· 16 

Diffen~llce 1'01' 1912 - 0'03 

FEBRL\.HY. 

Ahenleen, Normal. 121 
Difference for 19 

Eskdale, '912. 

Valellcia, N o rill al. I 

o· 10 

+ 0'01 
O' 12 

Difference for 1912 -

Kew, Kormal. 
Difference for 1912, -­

Falmo\lth, Normal. 
Difference for 1912 -

I 
I 

0'20 

o· 10 

0'06 

0'03 

o· IS 

0'05 

MAl~CH. I 
Abenleell, Normal. 1 0'07 

DitYerence for 19121 - 0'05 
Eskdale, 1912. o· 20 

Valencia, Normal. I o· 17 

Kew, 
Diff'erence for 19121 + o· 23 

Normal. I 0'04 
Ditferencp for 19121 - 0'02 

HOURLY VALUES FROM AUTOGRARHIC RECORDS, 

2. 
! 
I 
I 
1 

3. 

LXIX.-LXXIV,-NORMALS FOR THE MONTHS OF THE HOURL¥V AL"GES 
WITH DIFFERENCES BETWEEN .THE NORMAI.S 

LXXIII.-RAINFALL' IN MILLIMETRHS, 

4. 5. 6. 7. 8, 9. 10. 11. I Noon. 
I 

. :----1---- --~---I-·-·-···- 1--·--- 1-----1---· ... --... - .------

mill. I 
0'08 

mm. 
0'07 

- 0'04 
o· 12 

o· 19 

+ 0'41 
0'06 

+ 0'09 
o· 17 

+ 0'02 

0'09 

+ 0'02 
0'20 

0'20 

- 0'13 
0'07 

- 0'06 

O' 14 

+ 0'01 

i 0'00 
I 0'22 

I 

0'20 

+ ~:~~ 
I + 0'18 I o· 16 

I 
1 

I 

0'00 

0'08 

+ 0'03 

1-
o· 12 

0'20 

0' II 

0'06 

+ 0'04 
o· 16 

+ 0'12 

0'08 

- 0'08 

0'~5 
o· 18 

mill, 
0'08 

+ 0'02 
0'29 
0'21 

+ 0'07 
0'07 

+ 0'01 

o· 17 

+ 0'24 

0'08 

+ 0'11 
0' IS 
0'20 

+ 0'05 
0'06 

+ 0'01 

o· 13 

+ 0'07 

mm, 
0'08 

+ 0'07 
0'27 
0'21 

- 0'01 
0'06 

+ 0'05 
o· 16 

+ 0'12 

0'09 

+ 0'09 
0'14 

o· 19 

+ 0'15 
0'07 

- 0'06 
o· 14 

+ 0'17 

mm. 
0'08 

+ 0'05 
o· 18 

o· 18 

0'00 

0'06 

+ 0'03 
o· 15 

+ 0'21 

0'08 

+ 0'04 
o· 14 

o· 17 

+ 0'04 
0'06 

+ 0'01 
o· 14 
0'00 

0'09 

+ 0'02 
0'25 
o· 18 

-- 0·03 

0'07 

- 0'05 
O'II 

mm 
0'09 

+ 0'04 
o· 14 
0'20 

+ 0'03 
0'06 

+ 0'08 
0' 17 

+ 0'10 

0'08 

+ 0'04 
0'05 

o· 17 

+ 0'04· 
0'06 

+ 0'03 
o· 12 

+ 0'18 

mm. 
0'°9 

+ 0'°4 
0'18 
0'20 

+ 0'29· 
0'07 

+ 0'08 
o· 16 

+ 0'°4 

0'08 

+ 0'02 
O' 12 

0' 17 

+ 0'02 
0'06 

- 0'04 

o· 15 

+ 0'15 

mm. 
0'09 

+ 0'02 
0'09 
0'22 

+ 0'03 
0'07 
0'00 

O· IS 
+ 0'02 

O· 10 

0'00 
O· 10 

o· 16 

- 0'02 
0'06 

- 0'°4 
o· 15 

+ 0'02 

O' 12 
0'00 

0'24 

o· 15 

- 0'03 
0'05 
0'00 

I 
mill, 
0'07 

+ 0'04 
0'06 

o· 19 

- 0~01" 

0'07 

- 0'01 

O· IS 
+ 0'14 

0' II 

- 0'05 
0'08 

o· 17 
- 0'12 

0'07 

- 0'04 
0'14 

- 0'02 

nim. 
0'06 

- 0'04 
0'1 I 

0'16 

-- 0'07 
0'05 

+ 0'07 I' 

o· 13 

+ 0'01 

0'°7 
- 0'03 . 

0'08 ! 

o· 18 

- 0'09 

0'05 
- 0'01 

0'10 

+ 0'09 

0'07 

+ 0'06 
O' 12 
O' 12 

+ 0'08 
0'04 

+ 0'02 
0'10 

mm. 
0'°7 

- 0'03 
o· 19 
o· 18 

- 0'04 
0'05 
0'00 
o· 16 

...... 0'°5 

0'08 

- 0'05 

o· 17 i 

o· 18 

+ 0'01 
0'05 

+ 0'02 
O' I I 

+ 0'05 

Falmoutll, Normal. o· 13 

Ditfertnce for 19121 + 0'09 I 

0'08 

- 0'03 
o· 18 
o· 16 

+ 0'26 
0'05 

- 0'04 

o· 13 

+ 0'11 

+ 0'26 
0'05 

- 0'03 
0"13 

+ 0'17 

0'08 

- 0'04 
O· 12 

o· 16 

+ 0'09 
0'05 

+ 0'02 
o· 12 

+ 0'08 

0'09 

- 0'03 
o· 17 
o· 18 

- 0'01 

0'05 
- 0'02 

O' 10 

+ 0'18 + 0'13 

0'09 

- 0'03 
0'29 
o· 18 

+ 0'06 
0'06 

- 0'03 
o· 12 

+ 0'19 

0'09 

+ 0'03 
0'25 
0' 18 

+ 0'25 
0'05 

- 0'02 
O' 12 

+ 0'10 

O' 12 

+ 0'01 

O' 12 

- 0'07 
o· 16 

o· 15 

+ 0'°3 
0'05 

+ 0'01 
o· 12 

+ 0'18 + 0'09 

0'°7 
- 0'°4 

0'23 

o· 13 

+ 0'08 
0'05 

+ 0'06 
0'09 + 0'25 

I 

APRIL. i 
Aberdeen, .xormal. I 0'07 

Difference for 19121 - 0'05 

Eskdale, 1912. I 0'01 

Valencia, Normal. 1 o· 16 
Difference for 1912 - O' I I 

Kew, Normal. 0'05 

Difference for 1912 - 0'c5 
Falmoutll, Normal. o· 12 

Difference for 1912 - 0'09 

MAY. 
Al)erdeen, Normal. 0'08 

Difl'erence for 1912 - 0'02 

Eskdale, 1912. 0'07 

Yalencia, Normal. 
Difference for 19121 

Normal. I 

Difference for I912i 
Kew, 

Falmouth, Normal. I 

Difference for 19121 

JUNE. 

Aberdeen, Normal. 
Difference for 1912 

Eskdale, 1912. 
V alencia, Norma!' 

Difference for 1912 
Kew, Normal. 

Difference for 1912 
Falmouth, Normal. 

Difference for 1912 

o· I I 

- 0'02 

0'04 

+ 0'07 
0'08 

- 0'06 

0'05 
0'00 

o· 19 
o· 14 

+ 0'19 
0'07 

+ 0'05 
0'07 

- 0'01 

0'07 
- 0'06 

0'00 

o· 14 

- 0'07 
0'05 

- 0'04 
O'II 

- 0'09 

0'06 

+ 0'04 
0'06 
o· 12 

- 0'05 
0'04 

+ 0'04 
0'09 

- 0'07 

0'06 

- 0'04 

o· 15 
0'14 

+ 0'33 
0'07 

- 0'03 
0'09 

+ 0'14 

0'07 
- 0'06 

0'02 

0'15 
- 0'12 

0'05 
- 0'01 

O' 12 

- 0'12 

0'07 

+ 0'04 
0'07 

o· 14 
- 0'10 

0'06 

+ 0'10 
o· 10 

- 0'10 

0'06 

+ 0'05 
0'91 

o· 13 

+ 0'19 
0'06 

+ 0'03 
o· 12 

+ 0'06 

0'07 
- 0'06 

0'01 

o· 16 

- 0'09 
0'06 

- 0'02 
O· 12 

- 0'12 

0'07 

+ 0'04 
0'09 

0'14 

- 0'09 

0'05 

+ 0'04 
0'09 

- 0'03 

0'06 

- 0'04. 
0'23 

o· 15 + 0'28 
0'07 + 0'02 
O· 10 

+ 0'19 

0'09 

- 0'09 
0'00 
0'16 

- 0'07 
0'06 

- 0'03 
0'12 

- O'II 

0'08 

- 0'02 
0'06 

o· 13 
- 0'10 

0'08 

- 0'01 

0'09 
- 0'02 

0'07 
- 0'02 

O' IS 
O' IS 

+ 0'01 
0'08 
0'00 

o· 10 

+ 0'15 

0'09 
- 0'08 

0'03 
o· 16 

- 0'02 
0'06 

- 0'06 

o· 13 

- 0'10 

0'09 

- 0'04 
0'14 

o· 13 
- 0'09 

0'07 
- 0'07 

0'08 

+ 0'03 

0'07 

- 0'04 
o· 16 

o· 14 

+ 0'18 
0'08 

+ 0'17 
O'II 

+ 0'08 

0'09 

- 0'08 
0'06 

o· 15 
- 0'01 

0'06 

- 0'05 
o· 13 

- 0'10 

0'07 

- 0'05 
0'07 

o· 14 
- 0'08 

0'06 

- 0'06 

0'09 

+ 0'14 

0'07 

- 0'03 
0'14 
o· 16 

+ 0'26 
0'08 

+ 0'03 
0'09 

- 0'05 

O' 10 

- 0'09 
0'05 

o· IS 
- 0'12 

0'06 

- 0'06 

o· 14 

- 0'13 

0'06 

- 0'05 
0'02 
O' 12 

- 0'09 
0'06 

- 0'06 
0'10 

+ 0'01 

0'06 

- 0'04 
o· II 
0"5 

+ 0'17 

0'°7 
+ 0'05 

0'09 

+ 0'11 

0'08 

- 0'08 
0'08 

o· 15 

- 0'11 
0'06 

- 0'06 
0' i I 

- 0'10 

0'06 

- 0'04 
0'06 
O· 12 

- 0'10 

0'06 

- 0'04 

0'09 
- 0'02. 

0'06 

+ 0'08 
0'05 
0'15 

+ 0'17 
0'06 

- 0'03 
0'08 

+ 0'06 

0'07 

- 0'07 
0'03 

o· 13 ' 
- 0'10 

0'06 

- 0'06 

0'09 
- 0'08 

0'05 

+ 0'03 
0'07 
o· II 

- 0'10 
0'06 

- 0'03 
0'08 

+ 0'02 

0'08 

+ 0'01 
o· 18 
o· II 

+ 0'08 
0'07 

+ 0'18 
0'07 

+ 0'13 

0'06 

- 0'°5 
0'02 
0'12 

- 0'10 

0'05 

- 0'05 

0'07 
- 0'06 

0'05 
0'00 

0'02 

0'°7 
- 0'07 

0'05 
- 0'04 

0'06 

+ 0'01 

0'07 

+ 0'03 
0'22 

0'09 

+ 0'16 
0'08 

+ 0'04: 
0'07 

+ 0'04 

0'06 

- 0'06 I 
0'01 

O· 14 

- 0'12 

0'05 

- 0'05 
o· 10 

- 0'09 

0'07 

- 0'03 
0'02 
0·10 

- 0'08 

0'06 

- 0'05 
0'07 

+ 0'07 

0'07 

- 0'04 
0'25 
0'10 

+ 0'10 

0'°9 
+ 0'15 

0'07 

+ 0'07 

I----------------------------------~----------------------------------~----------------~------~----------------~-----------.-----.-

The hourly amounts of rainfall are obtained at each observatory from the autographic records of a Beckley rain-gauge. 

The heights of the gauges above the ground and also above M.S,L., are as follows :-

Aberdeen 
Eskdalemuir 
Valencia 
Kew 
Falmouth 

Height above Ground. 
0'6 metre 
0'3 " 
0'6 " 
0'5 " 
0'6 " 

Height above M.R.L. 
14'6 metres 

242 '3 " 
13 '2 " 
6'0 " 

51 '4 p 



METEOROLOGICAL SUMMARY, 

OF THE METEOROLOGICAL ELEMENTS AT THE FIVE OBSERVATORIES 
AND THE VALUES FOR 1912. 

JANUARY TO JUNE. 

13. 

mm, 
0'07 

- 0'02 
0'11 

o· 18 

- 0'06 

0'05 

- 0'03 
o· 16 

0'00 

0'08 
- 0'02 

0' 13 
0' 15 

- 0'02 
0'06 

+ 0'04 
0' 13 

+ 0'09 

0'08 
- 0'02 

0'38 
o· 15 + 0'04 
0'05 

+ 0'24 
o· 10 

+ 0'33 

0'07 

14, 

mm, 
0'06 

+ 0'02 
o· 14 
0'20 

- 0'06 
0'06 

+ 0'01 
0' 19 

'+ 0'06 

0'08 

- 0'01 

0' 14 
0' 16 

+ 0'04 
0'07 

+ 0'03 
o· 13 

- 0'06 

0'07 
- 0'01 

0'23 

0' 14 

- 0'02 

0'05 

+ 0'25 
0'11 

+ ~'32 

- 0'06 

0'08 I 

o· 13 

0'08 

- 0'06 

0'04 

0' 13 

- 0'07 
0'07 

- 0'07 
0'08 

- 0'08 

- 0'11 
0'06 

- 0'06 

0'09 

- 0'09 

0'07 

- 0'07 
0'01 

0'09 
- 0'04 

0'05 

- 0'04 
0'05 

- 0'01 

0'08 

- 0'03 
o· II 
0'09 + 0'13 
0'08 

+ 0'21 
0'09 

+ 0'09 

0'08 
- 0'07 

0'01 
0'08 

- 0'02 
0'06 

- 0'01 
0'06 

+ 0'01 

0'07 
- 0'01 

I 
o· 14 
0'00 

+ 0'01 
0'08 
0'00 

0'09 
0'00 

15, 

mm, 
0'06 

+ 0'02 
0' 18 

0'20 
0'00 

0'07 

- 0'05 
0' 17 

+ 0'01. 

0'09 
- 0'02 

0'28 

o· 17 

+ 0'03 
0'05 

- 0'02 

0' 13 
- 0'01 

0'08 

- 0'05 

0'37 
0' 12 

+ 0'06 
0'06 

+ 0'12 
0'10 

+ 0'06 

0'08 

- 0'03 
0'03 
0' 12 

- 0'05 
0'06 

- 0'06 

0'07 

- 0'07 

0'10 

- 0'08 
0'02 
o· 10 

+ 0'03 
0'08 

- 0'06 
0'06 

- 0'02 

0'08 

- 0'04 
0'16 

0' I J 

+ 0'14 
0'09 

+ 0'02 

0'09 

+ 0'04 

16, 

mm. 
0'06 

+ 0'12 

0'25 
0' 16 

- 0'05 
0'06 

+ 0'03 
0' 17 

- 0'05 

0'09 

+ 0'09 
0'35 
0'19 

+ 0'05 
0'05 

- 0'02 

0' 13 

- 0'03 

0'08 

- 0'06 

0'25 
0' II 

+ 0'16 

0'05 

+ 0'11 
0' 10 

+ 0'10 

0'08 

- 0'04 
0'03 

o· 13 
- 0'10 

0"07 

- 0'07 
0'08 

- 0'08 

0'09 
- 0'05 

0'04 
0'09 

- 0'04 
0'09 

- 0'03 
0'06 

- 0'02 

0'08 
0'00 

0'81 
0'11 

+ 0'07 
0'09 

+ 0'08 
0'08 
0'00 

17, 

mm, 
0'06 

+ 0'16 
0' 14 
0' 17 

- 0'04 
0'06 

+ 0'12 
o· 18 

- 0'15 

0'08 

+ 0'06 
0'20 

0'21 

+ 0'02 
0'06 

- 0'01 
0' 12 

+ 0'05 

0'08 

- 0'03 
0'23 
0' II 

+ 0'16 
0'05 

+ 0'11 
0' 12 

+ 0'°4 

0'08 

- 0'03 

0'05 
0' 13 

- 0'10 

0'07 

- 0'07 
0'08 

- 0'08 • 

o· II 
- 0'06 

0'03 
0' 10 

- 0'03 
0'08 

- 0'02 
0'06 

- 0'05 

0'09 
- 0'06 

0' IS 
0' 12 

+ 0'20 

0'11 

- 0'10 
0'08 

+ 0'15 

18, 

mm. 
0'06 

+ 0'06 
0'08 
0'21 

+ 0'04 
0'06 

+ 0'13 
0' IS 

- 0'01 

0'07 

+ 0'09 
o· 13 
O'I~ 

+ 0'10 
0'05 

- 0'03 
0'14 

- 0'10 

0'09 + 0'01 
0'30 
0'12 

+ 0'05 
0'06 

+ 0'08 
o· 12 

+ 0'17 

0'08 

- 0'°5 
0'05 

o· 14 

- 0'14 
0'06 

- 0'06 
0' 10 

- 0'10 

0' II 

- 0'°9 

0'°5 

0'°9 
- 0'04 

0'06 

- 0'°4 
0'06 

+ 0'°9 

0'08 

- 0'°7 
0' II 

o· 13 

+ 0'04 
0'°9 

- 0'06 

0'07 

+ 0'08 

19. 

mm, 
0'06 

- 0'01 

0'09 
0'18 

- 0'01 

0'07 

+ 0'12 

0' 15 
+ 0'01 

0'08 

+ 0'08 
0'22 
0' 18 

+ 0'10 
0'05 

- 0'01 

0' IS 
- 0'04 

0'08 

+ 0'04 
0'3 1 
0' 12 

+ 0'13 
0'05 

+ 0'°4 
o· I I 

+ 0'20 

0'06 

- 0'04 
0'08 

0'13 

- 0'13 
0'05 

- 0'05 

0'°9 
- 0'09 

0'08 

+ 0'05 
0'07 
o· 10 

- 0'04 
0'06 

- 0'05 
0'08 

- 0'02 

0'06 

+ 0'04 
0'09 
0' I 1 

+ 0'03 
0'10 

- 0'07 
0'06 

+ 0'10 

20, 

mm, 
0'07 

+ 0'02 
0'10 
0'20 

+ 0'05 
0'06 

+ 0'02 

0'14 

- 0'09 

0'07 

+ 0'07 
o· 18 

0'21 

- 0'11 

0'04 

- 0'02 

o· 14 
- 0'01 

0'08 

+ 0'13 

0'35 
o· 14 

+ 0'11 
0'06 

+ 0'05 
0' 10 

+ 0'13 

0'06 

- 0'04 
0'08 

o· IS 
- 0'14 

0'05 

- 0'05 
0'10 

- 0'10 

0'07 

+ 0'09 
O' 10 

O' 10 

+ 0'01 

0'04 

- 0'04 

0'08 

- 0'07 

0'06 

+ 0'15 
o· 18 

o· 12 

+ 0'08 
0'09 

- 0'09 
0'08 

+ 0'10 

21. 

mm, 
0'08 

- 0'01 

0' 19 
0'22 

- 0'08 
0'06 

+ 0'15 
0' 16 

- 0'11 

0'06 

+ 0'12 
0'25 
0'20 
0'00 

0'05 

+ 0'09 
0' 16 

- 0'01 

0'07 

+ 0'06 

0'3' 
0' 13 
0'00 

0'06 

+ 0'05 
0' 12 

+ 0'04 

0'06 

- 0'°5 

0'°3 
0'13 

- 0'12 

0'°5 
- 0'05 

0'09 

- 0'09 

0'08 

+ 0'04 
0'08 

0'°9 
0'00 

0'°4 
- 0'01 

0'°9 

- 0'°9 

0'°7 + 0'09 
0' 14 
0' II 

+ 0'16 
0'09 

- 0'03 
0'08 

+ 0'03 

22, 

mm, 
0'07 

- 0'04 
0' IS 
0'23 

- 0'10 

0'05 
0'00 

0'17 

+ 0'01 

0'06 

+ 0'07 
o· 13 
0'20 

- 0'08 

0'05 

- 0'03 
o· 17 

- 0'13 

0'06 

+ 0'11 

0'35 
0'12 

+ 0'24 
0'06 

- 0'02 
0' 10 

+ 0'03 

0'07 

- 0'05 
0'02 

O' 12 

- 0'09 
0'05 

- 0'05 
0'09 

- 0'08 

0'09 + 0'01 
0' 16 

0'10 

- 0'07 

0'03 

+ 0'01 
0'08 

- 0'07 

0'06 

+ 0'02 
0' 17 
0' II 

+ 0'21 
0'10 

- 0'03 
0'08 

+ 0'08 

23, 

mm, 
0'08 

- 0'01 
o· II 
0'21 

+ 0'08 
0'06 

+ 0'01 
o· 16 

0'00 

0'07 

+ 0'02 I 
0'07 
0'20 

- 0'01 

0'04 
- 0'01 

0'16 

- 0'08 

0'07 

+ 0'02 

0'39 
0' 12 

+ 0'19 
0'06 
0'00 

0' II 

- 0'01 

0'07 

- 0'07 

0'14 

- 0'13 
0'05 

- 0'05 
0'08 

- 0'08 

0'08 + 0'10 
0'20 

0'09 
- 0'02 

0'04 

+ 0'01 
0'08 

- 0'06 

0'05 

+ 0'03 
0'22 

0' 14 

+ 0'17 
0'07 

+ 0'13 
0'09 

- 0'02 

The normals for rainfall are based upon the hourly tabulations of raiufall during the period of 40 years, 1871-1910, 

The values for 1912 are given by the excess or defect from the normal; + indicates excess, - defeot. 

I 

Midt, Mean. 

mm. 
0'07 

+ 0'04 
0'05 
0'22 

+ 0'30 

0'06 

- 0'01 

0' 19 

- 0'04 

0'09 

+ 0'01 
0'08 
0'21 

+ 0'05 
0'06 

0'00 
o· 16 

+ 0'°3 

0'°7 

+ 0'°7 
0' 17 

0' 15 

+ 0'24 
0'05 

+ 0'02 
0'10 

+ 0'19 

0'08 

- 0'07 
0'01 

0' 12 

- 0'04 

0'°5 
- 0'05 

0' 10 

- 0'09 

0'08 

0'00 

0'07 

0' II + 0'01 

0'°5 + 0'08 

0'°9 
- 0'05 

0'05 
0'00 

0'21 

o· 15 

+ 0'17 
0'06 

+ 0'°5 
o· 10 

- 0'02 

mm, 
1'72 

+ 0'55 

3'50 

4'73 
+ 1'43 

1'46 
+ 1'09 

3'88 

+ 0'46 

1'96 
+ 0'79 

3'63 

4'45 
- 0'09 

1'36 
- 0'16 

3'35 
+ 0'49 

1'96 
+ 0'01 

6'10 

3'47 + 2'63 
1'27 

+ 0'95 
2'68 

+ 3'18 

1'79 
- 1'42 

0'82 

3'34 
- 2'26 

1'36 
- 1'23 

2'4 1 
- 2'22 

1'85 

- 0'23 

I' 59 
2'57 

- 1'22 

1'37 
- 0'3 1 

1'87 

- 0'38 

1 '61 

+ 0'04 
5'23 
3'00 

+ 3'53 
1'93 

+ 0'77 
2'05 

+ 1'60 

57 
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Hour, G.M. T, 

JANUARY. 
Normal. Aberdeen, 
Ditr, for 1912, " 
1912, Eskdale, 
Normal. Valencia. 
Ditr. for 1912, " 
Normal. Kew, 
Ditr. for 1912. " 
Normal. Falmouth, 
Ditr. for 1912, " 

FEBRUARY. 
N onnal. Aberdeen, 
Diff, for 1912. " 
1912, Eskdale. 
Normal. Valencia, 
Diff, for 1912', ., 

Normal. Kew, 
Diff, for 1912. " 
Normal. Falmouth. 
Diff. for 1912. " 

MARCH. 
Normal. Aberdeen. 
Diff. for 1912 " 
1912, Eskdale, 
Normal. ValenC'ia. 
Diff, for 1912, " 
Normal. Kew, 
Diff, for 1912, " 
Normal. Falmouth. 
Ditr. for 1912. " 

APRIL. 
Norma!' Aberdeen, 
Diff, for 1912. " 
1912, Eskdale, 
N orrnal. V <tlencia, 
Ditf, for 1912, " 
Norma!' Kew. 
Diff, for 1912, , , 

Norma!' Falmouth, 
DUL for 1912. " 

MAY, 
Normal. Aberdeen. 
Ditr, for 1912. " 
1912, Eskdale, 
Normal. Valencia. 
Diff for 1912. " 
Normal. Kew, 
Ditr. for 1912, " 
Norma!' Falmouth. 
DiH', for 1912, " 

JUNE, 
Normal. Aberdeen, 
Diff. for 1912. " 
1912. Eskdale, 
Normal. Valencia, 
Ditl'. lor 1912, " 
Norma!' Rew. 
Dill, for 1912. " 
Normal. Falmouth, 
Ditr. for 1912. " 

* Amounts of snow or rain which cannot be distributed among the actual hours of fall are omitted from the hourly means, In preparing the normals, however, 

an approximate allocation of such falls to their proper hours has been made. 

HOURLY VALUES. 8 
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Hour, G.M, T, 1. 2. 

HOURLY VALUES FROM AUTOGRAPHIC RECORDS, 

3. 

LXIX.-LXXIV.-NORMALS FOR THE MONTHS OF THE HOURLY VALUES 
WITH DIFFERENCES BETWEEN r.I'HE NORMALS 

LXXIII.-continued-RAINFALL IN MILLIMETRES, 

4, 5. 6, 7. 8, 9. 10, 11, Noon. 

1--------------------------1-------- --------I---------I---------II--------I---------I------------------I---------:---------i---------1--____ _ 

JULY. 
Aberdeen, Normal. 

Difference for 191z 

Eskdale, 191z. 
V alencia, Normal. 

Difference for 191Z 

Rew, Normal. 
Difference for 191Z; 

Falmouth, Norma!' , 
Difference for 191Z' 

AUGUST, 
Aberdeen, Normal. 

Difference for 1912i 

Eskdale, 191Z. I 
V alencia, Normal. I 

Difference for 19 I Z! 

Kew, Normal. I 

Difference for 19 I z' 
Falmouth, N onnal. ' 

Difference for 19 I z' 

SEPTEMBEH. 

Aberdeen, N orilla1. 
Difference for 191Z 

Eskdale, 191Z, 

Valencia, Normal. 

Kew, 
Difference for 191Z 

Normal. , 
Difference for 19 I z: 

Falmouth, N onnal. I' 

Difference for 1912 

OCTOBEIt, 

Aberdeen, Normal. 
Difference for 191z 

Eskdale, 191Z, 

Valencia, Normal. 
Difference for 191Z 

Kew, N orma1. , 
Difference for 191Zi 

Falmouth, Normal. I 

Difference for 191Z 

YEAH. \ 
Aberdeen, Normal. 

Difference for 19121 
Eskdale, 191Z, i 

Valencia, Normal. I 

Difference for 191Z 
Kew, Normal. 

Difference for 191zI' 

Falmouth, Normal. I 
Difference fur 1912 

mm, 
0'08 

0'00 

0'03 

0'14 

+ O'oz 
0'07 
0'00 
0'11 

+ 0'05 

0'11 

- 0'09 
0'03 
0'18 

+ 0'07 
0'06 

-- 0'03 
0' IZ 

+ 0'40 

0'08 

+ 0'01 
0' 16 

o· 16 

- 0'08 

0'09 

- O'oz 
0'16 

- 0'09 

0'08 

+ 0'1,1 
O'ZI 

0' 18 

+ O'II 
0'10 

+ 0'04 
O'ZZ 

- 0'15 

O'IZ 

- 0'10 
0'08 

o'z3 
- 0'19 

0'08 

- 0'05 
0'18 

+ 0'19 

0'10 

- 0'09 
0'28 

O'ZI 

+ 0'16 
0'07 
0'00 

O'zo 
o'I5 

0'08 

- O'oz 
0' 1Z 

0' 17 
+ 0'06 

0'07 
0'00 

0'14 

+ 0'01 

mm. mm. 
0'08 0'08 I 

- 0'06 - 0'07 
0'04 0'01 

0'15 0'16 

+ 0'08 - 0'04 
0'07 0'07 
0'00 - 0'06 

O'IZ I' 0'15 + 0'04 + 0'08 

0'10 

- 0'05 
0'04 
0'16 

+ 0'°4 
0'08 

+ 0'03 
0' IZ 

+ O'zo 

0'07 

+ 0'04 
0'05 
0' 16 

+ 0'03 
0'07 

- 0'01 
0' 16 

- 0'06 

0'10 I + 0'10 
0'16 

O'ZO 
- o·oz 

0'10 

- 0'08 
o·zo 
0'00 

0' IZ 

- 0'08 

0'09 
O'zo 

- 0'15 
0'09 

- 0'06 

o· 17 

+ 0'08 

0' II 

- 0'10 

o'z4 
O'ZI 

+ 0'16 
0'08 

- 0'05 

- 0'16 

I 

O'Z3 

0'08 

- O'oz 
O'II 

o· 17 

+ 0'07 
0'07 

- 0'01 

0'14 + o·oz 

0'11 

0'00 
0'11 

o· 16 

+ 0'01 
0'07 

+ 0'13 
0' 14 

+ 0'3z 

0'06 

- 0'01 

0'03 
0' 18 

+ 0'14 
0'08 

+ 0'03 
o· 15 

- 0'13 

0'11 

+ 0'03 
o'z7 
O'ZI 

- 0'11 
0' 10 

-- 0'07 
O'ZI 

-- 0'10 

0' II 

- o·oz 
0'08 

O'zz 
- 0'13 

0'08 

0'00 

O'zo 
- 0'01 

0' 13 
- O'IZ 

o·zo 
0'z3 

+ O'IZ 
0'08 

- 0'06 
O'ZI 

- 0'10 

0'08 

- 0'01 

0'19 
0'18 

+ 0'04 
0'07 

+ 0'03 
0' 15 

+ 0'02 

mm. 
0' 10 

- 0'09 
0'06 

0'16 

- 0'07 
0'06 

-- 0'06 I 

0'13 

+ 0'07 

0' IZ 

- 0'05 
0' 16 

O'zo 
0'00 

0'05 

+ 0'09 
O'IZ 

+ 0'49 

0'08 

- O'oz 
0'04 
0' 17 

+ 0'03 
0'09 
0'00 

0' 14 

-- 0'10 

O'IZ 

-- 0'01 

o'z8 
O'zo 

- O'IZ 

0'09 

-- 0'03 
O'zz 

-- 0'18 

0'14 

+ 0'05 
0' 15 
O'ZI 

-- O'IZ 

0'08 

-- 0'05 
O'zz 

-- OlII 

O· 13 

- 0'13 

0' 5z 
o'z5 

+ O'ZI 
0'08 

- 0'06 

o'z3 
- O'oz 

0' 10 

-- O'oz 
o· 17 
O'I~ 

+ O'oz 
0'07 
0'00 

0'15 

+ 0'05 

mm, 
0'09 

- 0'07 

0'07 
0' 15 

- 0'08 
0'06 

- 0'04 
o· IZ 

+ 0'16 

0'11 

+ 0'05 
o· 13 

o'z3 
- O'IZ 

0'06 

+ 0'14 
0'13 

+ 0'30 

0'08 

- 0'05 
0'04 

0' 17 

+ 0'04 
0'10 

+ 0'05 
o· 13 

- 0'11 

0' I I 

- 0'06 

o'z9 
O'zo 

- O'oz 
0'09 

- o·oz 
O'zz 

- 0'05 

0' 13 
- 0'01 

O'ZO 
O'zz 

- 0'11 
0'08 

+ 0'16 
o· 17 

- 0'06 

0' 13 
- O'TI 

0'39 
O'zz 

+ 0'35 
0'08 

- 0'04 
O'ZI 

+ o'z7 

0' 10 

- o·oz 
o· 16 

o· 18 

+ 0'01 

0'07 

+ O'OZ 
0'14 

+ 0'08 

mm, 
0'08 

- O'oz 
0'07 
o· 16 

- 0'15 
0'06 

- 0'06 

0' 14 + 0'06 

0'11 

+ 0'13 
0' 18 

O'ZI 

- 0'05 
0'04 

+ o'z5' 
o· 16 

+ 0'34 

I· 

- ~:~~ 
0'03 

0' 15 

- 0'09 
0'06 I 

+ 0'06 

0' 13 
- O'IZ 

U' 13 

- 0'05 
O'Zb 
O'ZI 

- 0'03 
O'I1 

- 0'08 
O'ZI 

+ o'z3 

O'IZ 
0'00 

0'z4 
0' 19 

- 0'09 
o'olS 

+ 0'03 
0' 19 

- 0'15 

O· IZ 

- 0'05 

0'40 

o'z3 
+ 0'30 

0'07 
- 0'04 

O·ZO II - O'oz 

mm, 
0'07 

-- 0'05 
o·zo 
0' 16 

-- 0'07 
0'08 

-- 0'08 
0'11 

+ 0'09 

0' I I 

+ 0'09 
O'ZO 
O'ZI 

-- o'oi) 
0'06 

+ 0'37 
0'11 

+ o'z3 

0' IZ 

-- O'IZ 
O'OZ 
0'16 

-- 0'08 
0'06 

+ 0'07 
o· 14 

-- 0'13 

0' IZ 

-- 0'09 
0'z3 
0' 19 

-- 0'03 

0'09 

+ 0'08 
o· 19 

+ 0'03 

0'11 

0'00 

o'z5 
0'z3 

-- O'IZ 

0'07 

+ 0'04 
0' 18 

-- O'II 

0' 1Z 

-- 0'06 

0'44 
o'z3 

+ 0'3 1 
0'06 

-- 0'05 
o·zo 
0'00 

0'10 

-- 0'03 
o· 17 
0' 18 

+ o·oz 
0'07 

0' 10 

- 0'01 

0' 17 
0' 18 

- 0'01 

0'°7 + o·OZ 
0'14 + 0'06 

1

+0'03 
0' 14 

+ 0'05 

rum. 
0'08 

- 0'07 
0'09 

o· 17 

- 0'01 
0'06 

-- 0'06 
0'10 

+ o'z7 

0'11 

+ o'z3 
0' I I 

0' 18 

+ 0'05 
0'06 

+ 0'14 
0' II 

+ 0'38 

o· II 

- 0'11 

0'08 

0' 16 

- 0'04 
0'06 

- 0'03 

0' 13 

- 0'13 

0: IZ 

+ 0'08 
o'z9 
0' 18 

0'00 
0' 10 

- 0'06 
O'zz 

- 0'04 

O· II 

+ 0'°3 
0'37 
O'ZZ 

- 0'I1 
0'07 

- 0'03 
O'ZI 

- 0'10 

0'11 

-- 0'01 
0'38 
O'zz 

+ O'IZ 
0'07 

+ 0'04 
O'zo 

- O'oz 

0'09 

+ 0'01 
0' 17 
0' 18 

+ 0'04 
0'06 
0'00 

0'14 + 0'06 

mm, 
0'07 

- 0'06 

0'09 
0' 16 

+ 0'09 
0'05 

+ 0'06 
0' II 

+ 0'18 

0'09 

+ o'z5 
0' 13 
O'zo 

- 0'06 

0'07 

+ 0'06 
o· IZ 

+ 0'07 

0'11 

- O'I1 
0'10 

o· 17 

- 0'07 
0'07 

- 0'05 
0' 14 

- 0'14 

mm. 
0'08 

- 0'08 
0'01 

0' 13 
- 0'01 

0'06 

- 0'06 

0'10 

+. 0'06 

0'10 

+ 0'z7 
0' 14 

0' 17 
- 0'03 

0'07 

+ 0'11 
0' IZ 

+ 0'06 

O'll 

- 0'08 
0'08 

O'IZ 

- O'oz 
0'06 

- 0'03 
0' 13 

- O'IZ 

O'IZ 

+ 0'08 

0'36 
0'18 i 

- 0'06 
0' 10 

- 0'08 
0' 18 

0' IZ 

+ 0'08 
0'23 

0'19 
- O'IZ 

0'09 

- 0'08 

0'19 
- 0'08 - 0'10 

O'I1 

+ 0'13 
0'38 
o· 18 

- 0'06 
0'06 

- 0'03 
0' 18 

- 0'17 

O· 10 

- 0'08 
o'z8 
O'ZI 

- 0'04 
0'07 

+ 0'01 
0' 19 

+ 0'03 

0'09 

+ o·oz 
0' 16 

o· 17 

- O'oz 
0'06 

- 0'01 

I

, 0' 13 

- 0'01 

0'10 

+ 0'05 
0' 18 

0' 18 

- 0'11 

0'07 

-- 0'05 
0' 18 

- 0'15 

O'IZ 

- O'I1 

0'47 
0' 19 

- 0'13 
0'06 

- 0'06 
O'zz 

+ 0'03 

0'09 

+ 0'01 
0' 14 

o· 15 

-- 0'05 
0'07 

- O'oz 
I 0' 13 1+ 0 '02 

mm, 
0'07 

+ 0'04 
0'06 
0' I I 

- 0'04 
0'08 

-- 0'06 

0'06 

+ 0'01 

0'07 

+ 0'14 
o'z9 
0'14 

+ o·oz 
0'06 

+ 0'14 
0' IZ 

-- 0'07 

0'09 

- 0'04 

o'z5 
0'14 

- 0'07 
0'06 

-- 0'06 

0'09 
- 0'06 

0'09 

+ o'z6 
0'30 

0' 17 

- 0'09 
0'08 

- 0'03 
0'14 

- 0'11 

0'10 

+ 0'06 
0' 15 
0'18 

- 0'10 
0'06 

-- 0'05 
0'16 

- 0'10 

0'10 

- 0'08 

0'44 
0'18 

- 0'05 
0'06 

+ O'oz 
o· 18 

+ 0'08 

0'07 

+ 0'03 
o· 17 

0'14 

- 0'04 
0'06 
0'00 
0'11 

- 0'01 

I 

mm, 
0'10 

+ 0'10 

0'14 
0' IZ 

-- 0'07 

0'09 
- 0'01 

0'09 

+ 0'13 

0'08 

+ 0'07 
o'4z 
0' 15 

--' 0 '09 
o· 10 

- 0'02 

O· II 

+ O'I1 

0'08 
0'00 

0' 16 

0'14 
- o'oS 

0'06 

- 0'03 
o· II 

- 0'08 

0'09 

+ 0'05 
O'ZO 
0' 19 

-- 0'03 
0'11 

- 0'08 

0' 17 

- 0'05 

0' 10 
0'00 

0' 15 
o· 18 

- 0'11 

0'07 
- 0'06 

o· 18 

- 0'10 

0' 10 

- 0'08 

o'z7 
O'zo 

- 0'15 
0'06 

+ 0'14 
0' 18 

+ 0'14 

0'08 

- 0'01 

o· 19 

0' 15 

- 0'05 
0'07 + 0'01 
o· IZ 

+ 0'04 



METEOROLOGICAL SUMMARY. 

OF THE METEOROLOGICAL ELEMENTS AT THE FIVE OBSERVATORIES 
AND THE VALUES FOR 1912, 

JULY TO DECEMBER AND YEAR, 

13, 

mm, 
o· 13 

- 0'04 
0'08 

o· 10 

- 0'03 

0' 14 

- 0'08 
0' 10 

- 0'02 

0' 10 

- 0'02 

0'43 
0' 13 

- 0'04 

0'08 

+ 0'02 
0' II 

+ 0'23 

0' 10 

- 0'02 

0'07 
o· II 

- 0'02 
0'08 

- 0'06 

0' 10 

- 0'10 

0' 10 

- 0'07 

0' 10 
0'18 

- 0'07 
0' 12 

- 0'04 

0'15 
- 0'06 

0' 10 

+ 0'09 
o· 19 

0' 18 

- 0'01 

0'07 

- 0'04 

0' 17 

- 0'07 

0'10 

- 0'08 

0'58 
0'20 

- 0'09 
0'06 

+ 0'17 
o· 17 

+ 0'14 

0'09 

- 0'03 
0' 19 

0' 14 

- 0'03 
0'08 

+ 0'02 
0' 12 

+ 0'04 

14. 

film, 
0'14 

- 0'10 

0'07 

0' 12 

0'00 

0' II 

+ 0'12 
o· I I 

- 0'01 

0'10 

- 0'04 

0'30 
0' 13 

+ 0'02 
0' 10 

+ 0'06 
0'08 

+ 0'17 

0'08 

0'00 

0'08 

o· 13 
- 0'02 

0'06 

- 0'06 

0'09 

- 0'08 

0'10 

+ 0'09 
0' 10 

0' 17 

- 0'02 

0'09 

- 0'07 
0' 15 

+ 0'02 

0' I I 

+ 0'08 
0'21 

0' 17 

- 0'07 

0'07 

- 0'07 
0'21 

- 0'11 

0'09 
0'00 

0'38 
0'21 

- 0'09 
0'06 

+ 0'10 
0'20 

+ 0'23 

0'09 

- 0'01 

0' 15 
0' 14 

- 0'02 
0'07 

+ 0'03 
0'12 

+ 0'04 

15. 

mm, 
0' 16 

- 0'03 
0'02 

0'10 

0'00 

0' 13 

- 0'10 
O'II 

+ 0'°4 

0'10 

- 0'02 
0'26 

0' 15 

- 0'04 
0' I I 

+ 0'05 
0' 10 

+ 0'08 

0'09 
0'00 

0'09 

0' 13 

+ 0'02 

0'05 

- 0'05 
0'10 

0'00 

0'08 

- 0'01 
0'21 

0' 17 

- 0'09 
0'09 

- 0'02 

0'14 

- 0'03 

0'10 

+ O'II 
0'23 
o· 18 

- 0'08 

0'°9 
- 0'08 

0' 17 

+ 0'°4 

0'09 

+ 0'01 
0'61 

0'21 

- 0'13 
0'08 

+ 0'11 
0'21 

+ 0'15 

0'09 
- 0'01 

0'20 

0' 15 

- o'or 
0'08 

- 0'01 
0'12 

+ 0'03 

16, 

mm, 
0' 16 

- 0'15 

0' 17 
0' 12 

- 0'02 

0' 12 

- 0'08 

0'09 

- 0'01 

0' 12 

- 0'01 

0'29 

0' 15 

+ 0'05 
0'09 

+ 0'25 
0'09 

+ 0'22 

0'08 

+ 0'07 
0'06 

0' IS 
- 0'12 

0'08 

- 0'03 

0'09 
0'00 

0'08 

+ 0'08 
0' II 

0' 18 

- 0'06 
0' 10 

- 0'02 

0' 16 

- 0'03 

0'09 

+ 0'08 
0'24 
0' 16 

- 0'10 
0'08 

+ 0'05 
o· 19 

- 0'06 

O'II 

- 0'09 
0'70 
0'20 

- O'II 
0'08 

- 0'04 
0'18 

+ O'II 

17, 

mm. 
0' 12 

- 0'12 

0'21 

0' 12 

- 0'01 
0'08 

+ 0'08 
0'08 

+ 0'03 

0' 14 

- 0'07 
0'21 

0' 16 

+ 0'01 
0' 12 

+ 0'09 
0'10 

+ 0'32 

O'II 

- 0'01 

0'07 
0' 18 

- 0'16 

0'09 

- 0'08 
0' II 

- 0'04 

0'10 

+ 0'07 

0'25 
0' 18 

- 0'01 
O' 10 

- 0'03 

0' 17 

+ 0'03 

0'10 

+ 0'01 

0' 17 
0' 18 

- 0'06 

0'09 

+ 0'01 
0'22 

- 0'10 

O'II 

- 0'06 

0'37 
0'20 

- 0'10 

0'06 

+ 0'05 
0' 19 

+ 0'06 

18, 

mm. 
0' 13 

- 0'07 
0'26 

0' 12 

- 0'09 

0'09 
0'00 

0'08 

+ 0'01 

0' II 

+ 0'07 
0'22 

o· 18 

- 0'09 

0'09 I + 0'05 
O'II 

+ 0'34 

0'°9 
- 0'06 

0' 16 

0' r6 
- 0'13 

0'07 
- 0'06 

O'II 

- 0'°5 

o· II 

+ 0'01 
0' 14 
0' 18 

+ 0'16 
o· 10 

- 0'04 

o· 17 

+ O'II 

0'11 

- 0'03 

O'II 

0'19 

- O'II 
0'08 

+ 0'09 
0'21 

- 0'09 

0'10 

- 0'01 

0' 58 
0'20 

- 0'09 

0'07 

+ 0'04 

0' 19 

+ 0'01 

19, 

mm. 
O'II 

- 0'03 
0'25 
0' 12 

- 0'02 

0'09 

+ 0'06 
0' 10 

+ 0'04 

0' 12 

+ 0'°7 
0'29 

o· 18 

- 0'02 

0'09 

+ 0'16 
0' 12 

+ 0'37 

0'08 

- 0'03 

0' 14 

0' 17 

+ 0'03 
0'07 

+ 0'01 

0' 13 

- o'oS 

O'II 

+ 0'05 
0'16 

0'23 

+ 0'19 
o· 10 

+ 0'06 

0' 15 

+ 0'10 

0' 10 

- 0'04 
o· 18 

o· 17 
0'00 

0'08 

+ 0'03 
0' 19 

- 0'08 

0'09 

- 0'03 

0'49 
0'22 

+ 0'07 
0'07 + 0'07 
0' 17 

+ 0'26 

20, 

mm. 
0'09 

- 0'03 

0'33 
0' 13 
0'00 

o· 10 

- 0'04 
0' I I 

- 0'07 

0' II 

+ 0'25 
0'07 
0' 16 

0'00 

0'07 

+ 0'47 
O'll 

+ 0'37 

0'09 

- 0'02 

0' 14 
0' 16 

+ 0'01 

0'09 
- 0'01 

0'13 

- O'II 

0' II 

+ 0'14 
0' 15 

I 
0' 18 

+ 0'16 
0' 10 

+ 0'06 
0'16 

+ 0'06 

O' 10 

- 0'02 

o· 19 

0' 17 
- 0'02 

0'08 

+ 0'02 

0'17 

- 0'04 

O' 10 

+ 0'04 

0'40 

0'25 

- 0'13 
0'06 

+ 0'°4 
0' 18 

+ 0'3 1 

21. 

mm, 
0'09 + 0'04 

0'37 
0' 12 

- 0'05 
0'07 

- 0'04 
0'08 

- 0'03 

0' 12 

+ 0'04 
0' II 

0'16 

0'00 

0'09 

+ 0'01 
0' II 

+ 0'37 

0'09 

- 0'06 

0'08 

0' 14 

- 0'02 

0'09 

+ 0'09 
0' 10 

- 0'08 

0' I I 

+ 0'03 
0' I I 

0'17 

- 0'01 

0'09 

+ 0'06 
0' 17 

+ 0'02 

O' 12 

- 0'07 

0' 19 
0'18 

- 0'08 

0'07 

- 0'05 
0' 18 

- 0'02 

O' II 

- 0'05 

I

I 0'58 

I 
O'2S 

- 0'11 

0'07 

+ 0'01 

0'19 

+ 0'10 

22, 

mm. 
0'11 

- 0'04 

0'07 
0' 12 

- 0'05 
0'08 

- 0'01 

0'09 

+ 0'03 

0'09 
0'00 

0'09 

0' 17 

- 0'06 

0'07 

+ 0'03 
o· 12 

+ 0'13 

0' 10 

- 0'°5 
0'08 
0' 16 

0'00 

0'06 

+ O'II 
0'1 I 

- O'II 

0' 10 

- 0'07 
0' I I 

0' 18 

- 0'07 

0'07 

+ 0'10 
0' 18 

+ 0'07 

O' 13 
- 0'10 

0'24 

0'19 

- 0'12 
0'08 

- 0'08 

0' 17 
- 0'06 

0'10 

- 0'10 

0'42 

0'23 

+ O'OJ 
0'06 

+ 0'04 
0'20 

+ 0'19 

23, 

mm, 
0'08 

- 0'06 
O'II 

0' 13 

- 0'09 
0'07 

- 0'03 
0'10 

- 0'05 

0'10 

- 0'03 

0' 13 
0'16 

0'00 

0'05 

- 0'02 

0' 12 

0'00 

0'09 

- 0'06 
0'06 

0' 19 

- 0'01 

0'°7 

+ 0'17 
0' 12 

- 0'12 

o· 10 

+ 0'01 
0'09 
0'21 + 0'01 

0'07 

+ 0'04 
0' IS 

- O'II 

O' 13 

- 0'13 
0' 14 
0'20 

- 0'16 

0'09 

- 0'09 
0' 16 

+ 0'04 

0'09 

- 0'07 

0'43 
0'20 

+ 0'14 
0'07 

+.0'01 

0'21 

- 0'02 

0'09 0' 10 0' 10 0'09 0'08 0'09 0'09 0'08 

+ 0'01 - 0'01 - 0'02 + 0'01 + 0'07 + 0'01 - 0'02 - 0'02 
0'27 0'17 0'18 0'20 0'19 0'20 0'16 0'16 

0'15 0'16 0'16 0'16 0'16 0'16 0'16 0'17 

- 0'03 - 0'02 - 0'03 + 0'02 + 0'01 _ 0'03 - 0'01 + 0'01 

0'08 0'08 0'07 0'07 0'07 0'07 0'06 0'06 

+ 0'02 + 0'01 + 0'01 + 0'03 + 0'04 + 0'02 + 0'01 + 0'01 

Midt, 

mm, 
0'09 

+ 0'15 
0'04 

0'14 

- 0'06 

0'07 

- 0'03 

0'09 

- 0'°5 

0'08 

- 0'03 
0' II 

o· 18 

+ 0'01 

0'05 

- 0'04 
0' 12 

+ Q'4° 

0'08 

0'00 

0'08 

0' 17 

+ 0'01 
0'08 

+ 0'06 
0' 14 

- 0'14 

0'09 

+ 0'18 
0' 12 

0' 19 

+ 0'02 

0'°7 
0'00 

0'21 

- 0'03 

0' 12 

- 0'11 

0'09 

0'19 

- 0'12 

0'09 

- 0'08 

o· 17 

+ 0'08 

0'09 

- 0'08 

0'27 
0'20 

o'oS 
0'°7 

+ 0'09 
0'20 

- O'II 

0'08 

+ 0'02 
O'II 

0' 17 

+ 0'05 
0'06 

+ 0'01 
0'14 

+ 0'01 

Mean, 

mm. 
2'39 

- 0'9 1 

2'85 

3'21 

- 0'77 
1'96 

- 0'58 
2'48 

+ I'II 

2'5 1 

+ 1'25 

4'45 
+' 10 

- 0'40 

1'79 

+ 2'54 
2'77 

+ 5'83 

2' 17 

- 0'83 

2'IS 
3'73 

- 0'70 

1'75 

+ 0'07 

2'94 
- 2'IS 

2'50 
+ 1'09 

4'73 

4'52 

- 0'3 1 

2'26 

- 0'39 

4'33 

- 0'45 

2'68 

- 0'02 

4 '50 
4'60 

- 2'33 
1'86 

- 0'42 

4'43 
- 1'26 

2'SS 
- 1'54 

10'12 

5' 15 

+ 0'78 
1'65 

+ 0'54 

4'74 

+ 1'5 1 

2' 13 

- 0'07 
4 '10 

3'91 
0'00 

1'66 

+ 0'27 

3'14 
+ 0'67 

59 

Hour, G. M, T, 

JULY, 
N OrIllal. Aberdeen, 
Diff. for 1912, " 
1912, Eskdale, 
Normal. Valencia. 
Diff. for 1912, " 
~ormal. Kew, 
Diff, for 1912, " 
Normal. Falmouth, 
Diff, for 1912, " 

AUGUST, 
Norma!' Aberdeen, 
Diff. for 1912, " 
1912, Eskdale. 
N ormal. Valencia. 
Ditf, for 1912, " 
Normal, Rew, 

. Diff. for 1912, " 
Normal. Falmouth, 
Diff, for 1912, " 

SEPTEMBER, 
Normal. Aberdeen, 
Diff, for 1912, " 
19 I 2, Eskdale, 
Normal. Valencia, 
I >iff, for 1912. " 
Normal. Kew, 
Diff, for 1912, " 
Normal. Falmouth. 
Diff, for 1912, " 

OCTOBER, 
N annal. Aberdeen. 
Ditf. for 1912, " 
1912. Eskdale, 
Normal. Valencia, 
Diff. for 1912. " 
Normal. Rew, 
Diff, for 1912 " 
Normal. Falmouth, 
Ditl'. for 1912. " 

NOVEMBER. 
Normal. Aberdeen, 
Ditr, for 1912, " 
1912. Eskdale, 
Normal. Valencia, 
Diff. for 1912, " 
Normal. Kew. 
Ditr. for 1912, " 
Normal. Falmouth, 
Diff, for 1912. " 

DECEMBER, 
Norma!. Aberdeen, 
Ditt', for 1912, " 
J9J2, E>lkdale, 
Normal. Valencia, 
Diff. for 1912, " 
Normal. Rew, 
Diff. for 1912. " 
Norlllal. Falmouth, 
Diff, for 1912, " 

YEAR, 

Normal. Aberdeen. 
Diff, for 1912. " 
1912, Eskdale, 
Normal. Valencia. 
Ditf. for 1912. " 
Normal. Kew, 
Diff, for 1912. " 
Normal. Falmouth, 
Diff, for 1912, " 

0'12 I 0'12 0'13 0'12 0'13 0'13 0'13 0'13 

+ 0'01 + 0'03 + 0'03 + 0'07 + 0'04 + 0'01 + 0'01 I - 0'04 
______________________ -.:..... ____ ~---~----~---______ I ____ ~_-_________ ~_ ~~_~ ________ _ 
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I 

60 HOURLY VALUES FROM AUTOGRAPHIC RECORDS. 

I 

I 
I 

I 

I 

LXIX,-LXXIV.-NORMALS FOR THE MONTHS OF THE HOURLY VALUES OF THE METEOROLOGICAL ELEMENTS 
AT THE FIVE OBSERVATORIES WITH DIFFERENCES BETWEEN THE NORMALS AND THE VALUES FOR 1912. 

LXXIV.-DURATION OF BRIGHT SUNSHINE (in hours arranged according to Local Apparent Time), 
,JANUARY TO JUNE. 

I 

Hour, L, A, T, 4, 5, 6, 7, 8, 9, 10. 11, Noon, 13, 14, 15, 16. 17, 18. 

--- --- ~-- -- --- ------ --- -- --- --- --- --- --

JA::->UAHY, hI', hI', br. hr. hI', hI', hI', I hI', hI', hI', hI', hI', hI', hI', hI', 
1 

Aberdeen, Normal. , .. .. , .. , .. ' .. , 0'06 0'22 I 0'3 1 0'32 0'3 1 0'25 0'09 .. , .. ' .. , 
Difference for 1912 '" .. , .. , .. , .. , -0'01 -0'09 -0'11 0'00 -0'09 -0'08 +0'02 .. , .. , , .. 

Eskdale, 1912, ... .. , 0'01 0'08 0'08 I 0'15 0'19 0'17 0'15 0'07 0'01 .., 
I 

.. , .. , 
! 

.. , 
Valencia, Norma1. .. , .. , .. , .. , 0'01 0'12 0'23 ' 0'28 0'28 0'27 0'22 0'14 0'03 ", .. , 

Difference for 1912! .. , .. , .. , .. , -0'01 +0'03 +0'09 1+0 '03 -0'02 -0'°3 +0'02 +0'07 +0'01 .. , .. ' 
Rew, Normal. , .. .., .. , ,., .. , 0'08 0'19 I 0'23 0'26 0'26 0'24 0'13 0'01 .. , , .. 

Difference for 1912 , .. .. , .. ' .. , .. , -0'08 -0'13 -0'13 -0'15 -0'11 -0'06 -0'07 -0'01 .., .. ' 
Falmouth, Normal. .. , .. ' .. , , .. 0'02 0'19 0'.29 0'3 1 0'29 0'28 0'25 0'17 I 0'02 .. , , .. 

Difference for 1912 , .. .. , .. , ... -0'01 -0'07 -0'05 -0'08 -0'02 -0'°3 -0'°3 +0'04 +0'05 ... ... 

F.EBRUAHY. 
Aberdeen, Normal. ' .. .. , .., .. , 0'06 0'25 0'35 0'39 '0'39 0'38 0'36 0'28 0'11 0'00 .. , 

Difference for 1912 , .. .. ' ... .., -0'03 -0'11 -0'09 -0'14 -0'19 -0'17 -0'15 -0'10 -0'°4 +0'01 , .. 
Eskdale, 19 12 , , .. .. , ..' .. 0'°4 0'16 0'23 0'26 0'29 0'32 0'25 0'18 0'1 I 0'01 .. , 
Valencia, Normal. .. , ... ... .., 0'10 0'25 0'32 0'35 0'35 0'34 0'33 0'27 0'16 0'02 ... 

Difference for 1912 .. , .. , .. ' .. , -0'02 +0'02 -0'05 +0'01 1-0 '°5 -0'°3 -0'05 0'00 -0'02 +0'01 .. , 
Rew, Nonllal. .. , ... .. ' ..' 0'06 0'19 0'26 0'30 0'3 1 0'33 0'3° 0'24 0'10 .. , , .. 

Difference tor 1912 .. , ... .., 
! .. , -0'05 -0'02 -0'05 -0'10 -0'15 -0'12 -0'12 -0'09 -0'06 ,,' .. ' 

Falmouth, N orlllal. ... , .. .., ! 0'01 0'17 I 0'3 1 0'36 0'4° 0'41 0'41 0'38 0'33 0'18 I 0'01 .. , 
Difference for 1912 , .. .. , .. , 1-0001 -0'02 ,-0'04 -0'04 -0'°7 -0'08 -0'14 -0'16 -0'13 -0'12 -0'01 '" 

MARCH, I 

Aberdeen, Normal. 0'01 i O'II 0'29 0'37 0'42 0'43 0'42 0'4° 0'39 0'35 0'29 0'14 0'01 
'" .. , 1 

Difference for 1912 .. , .. , +0'03 '+0'06 +0'01 :+0'03 -0'°3 -0'02 +0'01 +0'03 -0'02 -0'°3 -0'03 -0'02 +0'02 

Eskdale, 1912, 1 .. , .. , 0'01 I 0'10 0'16 
I 

0'19 0'25 0'32 0'28 0'25 0'3 1 0'26 0'20 0'08 0'01 

V Hlencia, Normal. .. , .. , .. , i 0'14 0'33 I 0'4° °'43 0'45 0'45 0'44 0'43 0'39 0'35 0'18 0'02 
I 

Difference for 19121 .. ' .. , .. , I-O'II -0'°7 :-0'06 +0'02 -0'°4 +0'02 -0'05 1-°'°8 
-0'09 -0'11 -0'06 -0'01 

Rew, Normal. , .. ,., .., i 0'09 0'24 0'34 0'38 0'42 0'41 0'41 0'38 0'36 0'29 0'14 0'01 

Difference for 19121 .. , 
[ 

.. , +0'02 1+0 '06 -0'01 -0'08 -0'09 -0'11 -0'°3 -0'06 -0'06 -0'11 -0'°4 0'00 +0'01 

Falmouth, Normal. ,., ... 0'01 i 0'16 0'38 ! 0'43 0'46 0'50 0'49 0'49 0'48 0'45 0'41 0'22 0'01 

Difference for 19121 .. , ," +0'01 1-0 '°3 -0'°7 i-o'03 -0'04 -0'14 -0'16 -0'16 -0'14 -o'ol) -0'11 -0'08 -0'01 

I 
I 

0'391 0'44 
APRIL, 

I 

Aberdeen, Normal. I .. , 0'02 0'15 0'3° 0'46 0'47 0'48 0'48 0'46 0'45 0'4 1 0'34 0'17 
I 

Difference for 1912: ... -0'02 +0'06 +0'08 +0'1 5 [+0'20 +0'26 +0'22 +0'21 +0'18 +0'16 +0'07 +0'04 -0'01 -0'°3 

Eskdille, 1912, I ,,' 0'06 0'27 0'48 0'5° 0'47 0'55 0'53 0'49 0'52 0'5 2 0'53 0'43 0'41 0'29 

Valencia, Normal. I 
0'42 0'46 0'48 0'48 0'48 0'48 0'46 0'42 0'38 0'22 I .. , 0'01 0'15 0'34 0'49 

Difference for 19121 , .. +0'01 +0'10 +0'09 +0'05 1+°'°1 +0'03 +0'04 +0'07 +0'03 +0'03 +0'07 +0'12 +0'11 +0'18 

K,w, Nom,i o ! ... O'OJ 0'13 0'30 0'38 1 0'43 0'47 0'49 0'49 O'4S 0'48 0'45 0'42 0'34 c'I7 

Difference for 1912 .. , 0'00 +0'09 +0'17 +0'21 +0'20 +0'21 +0'22 +0'26 +0'28 +0'20 +0'21 +0'24 +0'28 +0'17 

Falmouth, Normal. .. , 0'01 0'17 0'39 0'46 I 0'5 1 0'54 0'55 0'55 0'56 0'55 0'55 0'52 0'45 0'22 

Difference for 19121 ' .. -0'01 +0'09 +0'14 +0'13 +0'09 +0'07 +0'06 !+o'07 +0'06 +0'06 +0'09 +0'17 +0'12 +0'16 

I 
I 

MAY, 
Aberdeen, N orrna1. 0'01 0'171 0'3 1 0'36 0'4° 0'43 0'45 0'45 0'47 0'46 0'47 0'46 0'44 0'39 0'34 

Difference for 19121+0'02 +0'13 +0'10 +0'07 +0'05 +0'02 -0'°3 +0'01 0'00 -0'04 +0'01 +0'07 +0'04 +0'05 +°'°3 

Eskdale, 1912, ' 0'°5 0'26 0'32 0'3° 0'3° 0'36 O'2S 0'27 0'30 0'36 0'29 0'24 0'22 0'32 0'26 

Valencia, Normal. 0'00 0'15 0'37 0'44 0'46 0'49 0'5 1 0'5 1 0'53 0'53 0'53 0'53 0'5 1 0'48 0'4° 

Difference for 1912 +0'01 +0'01 -0'08 -0'12 -0'01 1-0002 -0'°3 +0'04 :+0'01 -0'01 0'00 -0'04 -0'06 -0'°4 -0'05 

Kew, NornJal. .. , 0'10 0'34 0'44 0'49 0'5 1 0'52 0'53 I 0'5 2 0'5 2 0'5 1 0'5° 0'47 0'44 0'38 

Difference for 1912 .. , -0'05 -0'12-0'10 -0'02 0'00 +0'01 +0'03 1-0'07 -0'06 -0'13 -0'11 -0'15 -0'09 -0'10 

Falmouth, Norma!' .. , 0'13 0
0
4 0 I 0'48 0'5 1 I 0'55 0'57 0'58 i 0'58 0'59 0'60 0'61 0'59 0'55 0'48 

Difference for 1912 .. , +0'03 -0'12 -0'21 1-0 '16-0 '09 -0'09 -0'08 ,-0'09 -0'°7 -0'09 -0'02 -0'14 -0'11 -0'06 

! I 
JUNE, ! 

I 

Aberdeen, Normal. 0'°7 0'23 0'3 1 0'35 0'38 0'41 0'42 0'441 0'45 0'45 0'46 0'44 0'42 0'40 0'36 

Difference for 1912 -0'°4 -0'16 -0'15 -0'19 -0'17 1-0'21 -0'22 -0'20 -0'25 -0'27 -0'24 -0'22 -0'23 -0'23 -0'20 

Eskdale, 1912, .. , 0'°3 O'JO 0'15 0'21 I 0'13 0'21 0'24 I 0'20 0'23 0'25 0'22 0'21 0'26 0'20 

Valencia, Normal. 0'02 0'20 0'32 0'39 0'42 0'45 0'47 0'47 i 0'48 0'5 1 0'5° 0'5° 0'47 0'44 0'38 
Difference for 1912 -0'01 -0'01 -0'06 -0'10 -0'10 -0'15 -0'06 -0'06 '-0 '01 -0'01 +0'01 -0'01 -0'°3 -0'06 -0'02 

Kew, Normal. .. , 0'16 0'34 0'4° 0'43 0'47 0'49 0'49 0'52 0'5 1 0'5 1 0'50 0'47 0'44 0'41 

Difference for 1912 .. , -0'°4 +0'04 +0'04 -0'02 +0'01 +0'01 +0'01 -0'12 -0'08 0'00 -0'03 -0'08 +0'08 0'00 

Falmouth, N orrual. 0'01 0'24 0'39 0'45 0'4 8 0'5 1 0'53 0'54 0'55 0'58 0'58 0'58 0'58 0'55 0'50 

Difference for 1912 -0'01 -0'06 -0'08 -0'09 -0'04 -0'11 -0'°3 -0'02 -0'10 -0'13 -0'18 -0'19 -0'18 -0'05 -0'05 

I 

19, 20, 

--- --

hI', hr. .. . .. , 
.. , .. , .. , .. , 
.. ' .. , 
.. , .. , 
.. , .., 
.. , .. , 
.. , ... 
.., .., 

.. , .. , 

.., .. , 

.. , .. , 

.., .., 

.. , .. , 

.. , ..' 

.. , .. , 
, .. , .. 
.. , ., 

.. , .. , 

... , .. 

.. , .. , .. , .. , 

... .. , 

.. , .. , 

.. , .. , 

... .. , 
, .. .. , 

I 
0'03 , .. 

-0'02 , .. 
0'°5 , .. 
0'02 .. , 

+0'03 .. , 
0'01 .. , 

+0'02 .. ' 
0'01 ... 
0'00 .. ' 

0'20 0'02 

+0'08 +0'06 
0'18 .. , 
0'22 0'01 
0'00 0'00 

0'19 .. , 
-0'°5 .. , 

0'16 , .. 
+0'05 .. , 

0'27 0'08 
-0'17 -0'°7 

0'10 .. , 
0'28 0'°4 

-0'06 +0'01 
0'27 0'03 

+0'07 +0'02 

0'3° 0'01 
-0'10 0'00 

I 

Day, 

---

hI', 
1'56 

-0'36 
0'9 1 

1'58 
+0'19 

1'4° 

-:°'74 
1'82 

-0'20 

2'57 
-1'01 

1'85 

2'49 
-0'18 

2'09 

,-0'76 

2'97 
-0'82 

3'63 
+0'04 

2'42 

4 '01 
-0'64 

3'47 
-0'50 

4'49 
-1'04 

5'°5 
+1'55 

6'10 

5'29 
+0'97 

5'05 
+2'76 

6'04 

+1'3° 

5'83 
+0'67 

4 '3 1 

6'67 

-0'39 
6'46 

-1'01 

7'38 
-1'25 

5'94 
-3'22 

2'74 
6'34 

-0'73 
6'44 

-0'°9 

7'38 
-1'42 

The hourlr duration of sunshine is obtained from the records of the Campbell-Stokes recorder, in which instrument the sun's rays are focussed through a 4- inch (0'10 m,) 
sphencal lens of crown glass npon a strip of blue card exposed in a metal bowl, the duration of sunshine being shown by the length of the scorch on the card, The 
hourly amounts are measured from 30 minutes before to 30 minutes after each hour of Local ApparelJt Time, The height of the recorder above the ground at the 
several stations is as follows ;-

Aberdeen 20'7 metres, 
Eskdalemuir 1'5 

" Valencia 12'8 
" Kew 13'3 " Falmouth 10'4 
" 

The values for 1912 are given by the excess or defect from the normal; + indicates excess, - defect, 
The normals for sunshine are based upon the hourly tabulations of sunshine in the period of 30 years, from 1881-19 10• 

----

I 
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LXIX,-LXXIV.-NORMALS FOR THE MONTHS OF THE HOURLY VALUES OF THE METEOROLOGICAL ELEMENTS 
AT THE FIVE OBSERVATORIES WITH DIFFERENCES BETWEEN THE NORMALS AND THE VALUES FOR 1912, 

LXXIV,-continued-DURATION OF BRIGHT SUNSHINE (in houI's a:oranged accordilJg to Local Apparent 'rime), 
JULY TO DECEMBER AND YEAR, 

1 _______ H_o_ur_,_L_,A_,_T_, ____ _ 

4, 

I 
JULY, hr, 

I 

Aberdeen, Normal. 0'04 
Difference for 1912 -0'04 

I 
Eskdale, 1912, .. , 
Valencia, Normal. " , 

I Difference for 1912 , .. 

I 

Kew, Normal. .. , 
I Difference for 1912 .. , 

Falmouth, N orrnal. .. , 
Difference for 1912 '" 

AUGUST, 
Aberdeen, Normal. 

Difference for 1912 

Eskdale, 1912, 
Valencia, Normal. 

Difference for 1912 

Kew, Normal. 
Difference for 1912 

Falmouth, Normal. 
Difference for 1912 

SEPTEMBER, 
Aberdeen, Normal. 

Difference for 1912 

Eskdale, 1912, 
Valencia, Normal. 

Difference for 1912 

Kew, Normal. 
Difference for 1912 

Falmouth, Normal, . 
Difference for 1912 

OCTOBER, 
Aberdeen, Normal. 

Difference for 1912 

Eskdale, 1912, 
Valencia, Normal. 

Difference for 1912 

Kew , Normal. I 
Difference for 1912 

Falmouth, N o rrn al. 
Difference for 1912 

NOVEMBER, 
Aberdeen, Normal. 

Difference for 1912 

Eskdale, 1912, 
Valellcia, Normal. 

Difference for 1912 
Kew, Normal. 

Difference for 1912 

Falmouth, Normal. 
Difference for 1912 

DECEMBER, 
Aberdeen, Normal. 

Difference for 1912 

Eskdale, 1912, 
Valencia, Normal. 

Difference for 1912 
Kew, Normal. 

Difference for 1912 
Fa.lmouth, Normal. 

Difference for 1912 

5, 6, 7, 8, I 9, 10, 11. I Noon, 
I 

_____ 1_-

hr, hr, hr, 
0'19 0'27 0'32 

-0'19 -0'19 -0'15 
0'01 0'14 0'20 
0'10 0'22' 0'27 

-0'06 +0'03 +0'10 

0'13 0'34 0'42 
-0'11 -0'14 -0'12 

0'19 0'38 0'44 
-0'19 -0'27 -0'17 

hr, hr, 
0'36 0'37 

-0'10 -0'05 

0'19 0'30 

0'3 1 0'35 
+0'07 +0'08 

0'47 0'5 1 
-0'10 -0'08 

0'48 0'5 1 
-0'17 -0'06 

0'06 0'22 0'30 0'37 
-0'06 -0'22 -0'18 -0'21 

0'39 
-0'15 

0'14 

0'38 
-0'12 

0'52 
-0'06 

0'55 
-0'23 

003 
-0'°3 

0'03 
-0'03 

0'°4 
-0'04 

0'19 
-O'I~ 

0'23 
-0'21 

0'3° 
-0'27 

0'01 
0'28 

-0'20 

0'39 
-0'13 

0'45 
-0'30 

0'12 

0'34 
-0'15 

0'48 
-0'05 

0'50 

-0'23 

hr, 
0'37 

-0'10 

0'37 
0'39 

+0'08 

0'53 
-0'°7 

0'54 
-0'10 

0'4 1 
-0'16 

0'11 

0'4 1 

-0'09 

0'54 
-0'09 

0'56 
-0'23 

0'04 0'20 
-0'04 -0'16 

0'02 
-0'02 

0'02 
-0'02 

0'°4 
-0'03 

0'09 
0'19 

-0'11 

0'17 
-0'09 

0'27 
-0'18 

0'33 
-0'°4 

0'3° 
0'34 

-0'09 

0'32 

-0'04 

0'43 
-0'05 

0'39 0'42 
-0'08 ;-0'13 

0'34 I 0'33 

0'41 I 0'45 
-0'04 0'00 

0'42 o'4~ 
-0'05 -0'06 

0'5° 0'52 
-003 -0'08 

0'02 0'16 0'33 
-0'02 -0'08 -0'03 

0'02 0'1 I 0'23 

0'02 0'20 0'33 
-0'02 -0'06 -0'01 

0'03 0'18 0'29 
-0'02 -0'04 0'00 

0'05 0'29 0'4° 
-0'04 -0'03 +0'09 

0'39 
-0'°7 

0'23 
o'3~ 

+°'°3 
0'35 

+0'03 
0'43 

+0'11 

hr. 
0'38 

-0'11 

0'38 
0'4° 

+0'16 

0'53 
-0'16 

0'55 
-0'06 

0'42 
-0'20 

0'15 
0'42 

-0'10 

0'55 
-0'11 

0'58 
-0'21 

0'4 1 

-0'°7 
0'39 
0'46 

-0'04 
0'5 1 

-0'°7 
0'54 

-0'02 

0'39 
-0'°4 

0'24 
0'41 

+0'02 

0'39 
+0'07 

0'45 
+0'16 

0'01 O'I1 0'26 0'29 

-0'01 -0'07 -0'07 +0'07 
.. , 0'09 0'18 0'21 

0'02 0'21 0'32 0'35 
-0'01 -0'16 -0'14 -0'13 

0'01 0'10 0'21 0'27 
-0'01 -0'03 -0'07 -0'10 

0'07 0'28 0'35 0'38 
-0'04 -0'08 -0'10 -0'03 

hr, 
0'39 

-0'06 

0'42 
0'42 

+0'12 
0'52 

-0'14 

0'54 
-0'06 

0'43 
-0'21 

0'15 

0'43 
-0'10 

0'54 
-0'23 

0'59 
-0'18 

0'42 
-0'13 

0'44 
0'46 

+0'04 
0'50 

-0'09 

0'54 
+0'11 

0'40 

-0'°4 
0'27 

0'4 1 

+0'07 
0'38 

+0'11 

0'45 
+0'11 

0'32 

+0'01 
0'19 

0'36 
-0'12 

0'30 
-0'12 

037 
+0'03 

13, 14, 15, 

hr, hr, 
0'38 0'38 

-0'07 -0'04 

0'47 I 0'40 

0'42 0'43 
+0'10 +0'09 

0'52 0'5 2 
-0'05 -0'09 

0'55 0'56 
-0'09 -0'05 

hr, 
0'37 

-0'02 

0'41 

0'43 

+°'°4 
0'49 

-0'11 

0'57 
-0'11 

0'43 
-0'21 

0'17 

0'45 
-0'°5 

0'53 
-0'23 

0'59 
-0'26 

O'42 ! 0'39 
-0'22 !-O'20 

0'20 I 0'14 

0'44 I 0'43 
-0 '04 i-O'04 

0'42 
-0'12 

0'48 
0'47 

+0'05 
0'5 1 

-0'09 

0'56 
+0'07 

0'4° 
-0'°3 

0'3° 

°"42 

+0'01 

0'38 
+0'23 

0'44 
+0'14 

0'53 i 0'5
1 

-0'29 -O'2~ 
0'60 0'57 

1-0261-0024 

0'4° 
-0'11 

0'44 
0'47 

+0'03 
0'50 

-0'°7 

0'54 

+0'°9 

0'38 
-0'03 

0'25 
0'41 
0'00 

0'38 
+0'17 

0'42 

+0'13 

0'38 
-0'°7 

0'43 
0'44 

+0'C2 
0'48 

-0'05 

0'53 
+0'05 

0'32 

-0'°7 
O'2~ 

0'36 
-0'05 

0'32 

+O'll 
0'38 

+O'II 

16, 

hI', 
0'35 

+0'07 
0'38 
0'4 1 

+0'03 
0'47 

-0'05 

0'56 
-0'11 

0'36 
-0'15 

0'14 
0'4 1 

-0'°5 
O'4~ 

-0'25 

0'55 
-0'24 

17, 

hr, 
0'3 1 

+°'°3 
0'27 

0'39 
+0'01 

0'45 
-0'10 

0'54 
-0'19 

18, 

hr, 
0'28 

-0'08 
0'16 

0'3 1 
+0'02 

0'4° 
-0'16 

0'48 
-0'27 

0'29· 0'20 
-0'18 -0'19 

0'07 0'01 

0'36 0'27 
-0'17 -0'25 

0'44 0'32 

-0'33 -0'3° 
0'51 0'36 

-0'37 -0'33 

0'34 0'23 0'03 
-0'05 -O'II -0'03 

0'41 0'28 0'01 

0'39 0'26 0'06 
+0'01 +0'01 -0'03 

0'44 0'3° 0'05 
-0'10 -0'21 -0'04 

0'49 0'35 0'06 
+0'04 -0'10 -0'04 

0'19 0'03 
-O'O~ -0'03 

0'21 0'02 

0'25 0'06 
-0'10 

0'22 

+0'04 
0'2~ 

+0'08 

-0'03 

0'°4 
-0'02 

0'07 

-0'°3 

0'33 
+O'OI 

0'23 

0'35 
-0'17 

0'3° 
-0'12 

0'37 
-0'09 

0'28 0'14 0'01 
-0'05 -0'10 -0'01 

0'24 0'12 0'01 
0'32 0'22 0'06 

-0'18 -0'12 -0'06 
0'28 0'20 0'03 

-0'12 -0'09 -0'02 

0'33 0'25 0'06 
-0'04 -0'08 -0'04 

0'01 
-0'01 

0'14 0'24 0'26 0'25 0'17 0'03 
-0'02 +0'02 -0'01 -0'03 -0'03 -0'02 

o'or 
-0'01 

0'07 
-0'06 

0'°5 
-0'°4 

0'15 
-0'08 

... 0'02 0'05 0'02 0'01 ... 
0'21 0'26 0'25 0'24 0'19 0'10 

-0'10 -0'06 +0'02 -0'02 -0'03 -0'07 
0'17 0'21 0'22 0'23 0'21 0'09 

-0'08 -0'06 -0'01 -0'02 0'00 -0'02 

0'27 0'31 0'32 0'3° 0'24 0'13 
-0'04 -0'01 -0'07 -0'04 +0'01 -0'05 

19, 20, 

hr, hr, 
0'20 0'05 

-0'18 -0'05 

0'03 ... 
0'19 0'02 

-0'12 -0'02 

0'25 0'01 
-0'20 -0'01 

0'27 .. , 
-0'26 .. , 

0'06 
-0'06 

0'°7 
-0'°7 

0'07 

-0'°7 

0'°5 
-0'05 

Day, 

hr, 
5'01 

-1'33 

4'13 
5'06 

+0'73 
6'56 

-1'69 
7'16 

-2'16 

4'75 
-2'60 

1'41 

4'9 1 

-1'64 
6'16 

-2'66 
6'80 

-3'44 

4'01 
-1'14 

3'94 

4'42 I 
-0'17 

4'70 

-o'9~ 

5'37 
-0'17 

3'01 
-0'52 

2'16 

3'25 
-0'14 

2'96 
+0'68 

3'66 
+0'83 I 

1'75 
-0'22 

1'27 
2'21 

-1'09 
1'70 

-0'68 

2'46 
-0'47 

I'IO 
-0'10 

0'10 

1'32 

-0'32 
I 'J 8 

-0'23 

1'73 
-0'29 

I-----------------------------------------~----------------~----~----~----·-------------~----------~--------~-----~-----------.-

0'01 I 3'69 
0'00 ,-0'69 

YEAR, 

Aberdeen, Normal. 
Difference for 1912 

Eskdale, 1912, 
Valencia, Normal. 

Difference for 1912 
Kew , Normal, 

Difference for 1912 
Falmouth, Norma!, 

DHI'erence for 1912 

0'01 
0'00 

0'06 

-0'°3 
0'03 
0'04 

-0'01 

0'°4 
-0'02 

0'05 
-0'02 

I 

0'11 

-0'03 

0'°7 
O'II 

-0'02 
0'12 

-0'°3 
0'14 

-0'06 

0'16 

-0'04 
0'11 

0'17 
-0'04 

0'19 
-0'02 

0'23 
-0'08 

0'23 

-0'°4 
0'16 

0'25 

-0'°4 
0'26 

-0'01 

0'32 
-0'06 

0'3° 
-0'°4 

0'21 

0'33 
-0'04 

0'33 
-0'02 

0'41 
-0'06 

0'36 0'38 
-0'06 -0'04 

0'23 0'26 

0'38 0'40 
-0'02 -0'01 

0'38 0'41 

-0'03 -0'04 

0'45 0'47 
-0'05 -0'04 

0'4° 
-0'06 

0'27 
0'41 
0'00 

0'42 
-0'07 

0'47 
-0'°3 

0'39 
-0'07 

0'29 

0'4 1 
-0'01 

0'42 

-0'04 

0'48 
-0'06 

0'37 0'3 1 
-0'07 -0'06 

0'28 0'24 

0'4° I 0'36 
-0'02 -0'02 

0'4° 0'36 
-0'04 -0'06 

0'46 0'43 
-0'05 -0'05 

0'24 0'18 0'12 0'06 

-0'03 -0'04 -0'05 -0'03 
0'19 0'14 0'08 0'03 
0'29 0'21 0'14 0'06 

-0'02 -0'01 -0'02 -0'01 

0'28 0'22 0'15 0'07 

-0'04 -0'04 -0'041-0'02 
0'35 0'27 0'18 0'07 

-0'05 ,-0'07 -0'05 -0'03 

.. , I 2'59 
0'01 t 3'97 
0'00 :-0'29 

.. ' I 4'05 

.. ' '1-0
'5

2 

.. , 4'78 

." -0'76 



62 HOURLY VALUES FROM AUTOGRAPHIC RECORDS. 

LXXV. *-DIURNAL INEQUALITIES OF POTENTIAL GRADIENT IN THE OPEN, IN VOLTS PER METRE. 
Kew. MEAN HOURLY VALUES, GREEN'¥ICH MEAN TIME, FOR THE MONTHS, YEAR, AND SEASONS. 1912• 

Month and Iii 
5. 1 6. 7. I 8. _9_'_!~1~ Noon. 13. 14. 15. 16. ! 17. 18. ~I~ 21. 122. 23. Midt. 24- 0 Mean 

Season. 1. ; 2. 3. 4. Values. 

vim. vjm. vjm. vim. Tjm. vjm. vim. vim. vi Ill. I vjm. vim. vim. vim. vim. vim. vim. I vim. vjm. vim. I vim. V/Tn.

1 

vim. vim. Ivrm: vjm. vim. 
Jan. - 97 - 107 - 130 Ii 160 - 133 I - 89 - 32 84 x 130 100 28 25 21 37 62 34 58 57 61 65 45 16 - 13 -62 - 13 523 

Feb. -83 - 91 - 86 Ii 99 - 8, 1- 56 14 93 121 x l 55 91 49 32 - 4 - 21 - 21 1 18 36 26 - 4 - 6 - 6 -25 - 52 +62 337 

March -16 - 43 Ii 62 - 58 - 56 -46 25 48 29 6 -13 - 30 - 33 - 25 - 22 - 4 7 33 63 x 70 60 50 25 -10 + 6 228 

April -45 - 75 - 76 - 84 n 89 -72 14 42 88 44 - 3 - 25 -40 - 41 -22 - 8 18 36 72 xlO5 93 81 37 - 19 - 9 271 

May - 3 - 47 - 52 Ii 59 - 36 -24 25 31 36 J6 - 5 -42 - 30 -43 - 36 - 38 - 4 32 x 75 66 56 58 17 10 +26 204 

June - II - 6 - 21 - 12 II 23 25 21 II - 9 - 18 - 31 - 38 u46 _. 42 i - 30 - 12 25 - 2 39 x 59 55 22 - 15 - 50 167 
i 

July -22 - 61 - 67 n 70 - 60 1- 41 II 50 x 68 42 - 2 - 38 - 35 -43 - 33 -12 f{ 30 48 60 61 64 44 - 4 - 6 259 

Aug. - 34 -60

1
"68'- 36 - 43 1- 17 25 48 59 44 10 - 15 -23 - 33 - 35 - 36 - 13 17 50 x 65 63 37 15 - 17 +10 23 1 I 

Sept. -66 - 90 - 100 - 108 'ii III -88 - 28 23 28 - 9 - 34 - 22 - 7 13 26 40 79 112 105 XI24 91 59 - 7 -29 - 16 334 
i 

Oct. \ -89 - 49 - 42 - 28 10 18 12 95 x 145 100 0 -40 - 37 - 30 - 35 - 12 54 70 40 - 4 9 - 28 -68 n92 - 18 399 

Nov. -76 - 92 - 91 n 99 - 82 -47 10 74 x 7S 51 - 2 - 6 10 - I 21 30 58 66 60 54 37 3 - 7 -47 + I 316 

Dec. -96 n 135 - 125 - 131 - 121 -86 -49 12 47 37 39 24 33 47 25 76 93 100 xlO5 86 63 17 - 4 - 57 -28 332 

Year - 53 - 71 - 77 'ii 79 - 66 -4 2 52 x 70 48 8 - 13 - 12 - 14 - 9 2 30 51 59 60 52 34 3 - 33 ... 300 
1 I 1 
i 

- 104 1- 69 
I 1 

, WinteJ' -88 - 106 i - 108 U 122 - 14 6 x 94 86 39 23 24 20 22 30 56 65 63 50 35 7 - 12 - 54 377 I ." 
! Equinox - 54 - 65 'ii 70 - 69 - 62 1-47 - I 52 72 35 - 12 - 29 - 29 - 21 - 13· 4 40 63 70 x 74 63 40 - 3 - 37 .. , 308 

1 S"mmN 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year 

Winter 

Equinox 

Summer 

- 17 1- 44 'ii 

21 21 

2 7 

18 26 

42 30 

62 52 

I 

- 36 1- 29 52 - 44 -
32 1- 15 I 22 

3
8 

I 
44 23 - 4 - 31 - 31 - 41 - 5 26 43 57 x 60 53 25 - 7 ... 215 

i : 

1912. 

5 6 - 5 6 - 16 n 43 - 30 - 34 - 31 - 26 - 13 - 15 - 21 - 23 - 16 o 19 44 x 56 53 37 + 3 161 

7 - 3 19 - 20 - 26 - 16 U 34 - 14 - 24 - 17 - 16 - 10 - 10 - 12 
- 13 • 

2 14 25 x 54 39 35 

38 3 x47 - 6 

10 - II 13° 

I 19 - 4 

44 14 

7 -70 - 74 

39 9 17 

3 

4 

6 

53 

14 6 - 6 - 43 - 43 - I o 44 + 12 

6 - 5 -20 - 6 -20 -18 -20 -15 -15 -30 -19 - 4 - 12 n33 -IS 35 21 5 - 9 160 

39 62 6 - 69 - 25 - 38 - 36 U 76 - 23 - 9 - 6 - 2 - 4 23 x 71 53 43 46 + 7 172 

26 12 - 52 'ii 87 - 80 - 80 - 64 - 58 - 68 - 31 - 29 - 12 50 - 13 X 81 x 81 59 32 - 5 230 

- 3 I - 15 - 17 41 64 52 x 70 39 - 6 - 29 - 2 4 - 7 28 16 -72 UI30 -49 -47 o 26 - 3 - 19 162 

I -20 - 33 -61 - 58 - 48 n 73 -37 12 -42 -41 -18 -38 -37 5 52 55 60 53 x 85 73 73 37 - 7 + 4 209 

13 - 25 - 21 - 27 - 16 - 2 - 9 4 2 - 20 - 4 - 6 162 

8 10 - 17 'ii 20 - 17 - 13 - 8 8 I - 13 - 18 -II - I4 - 14 n20 I 8 13 8 18 22 x 29 21 15 166 

-26 - 14 - 65 -36 - 671" 71 - 49 

26 16 - 5 - 14 21 1 33 17 

27 18 

159 

-10 II II 5 

23 5 - 17 - 29 

50 51 44 x 56 

II 26 x 35 30 

5 - 12 5 28 6 17 10 

-29 -21 -15 n41 - 6 - 10 - 16 - 33 - 9 

23 27 20 - 10 - 8 1- 2 8 12 - 14 n 33 - 28 - 22 - 30 n) - 24 - 19 - 10 -- I 6 13 

POTENTIAL GRADIENT DIURNAL INEQU.ALITIES AT ESKDALEMUIR, IN VOLTS PER METRE. 
MEAN VALUES FOR THE SEASONS AND THE YEAR OOMPUTED FROM COMPLETE QUIET (O,a) DAYS ONLY. 1912. 

~eea:s~~~ _1_. _11_2_. _11_3_. ___ 4_. _I 5. 6. 7. 8. 9. 10. 11. 1 Noon. 13. 14. 15. 16. 17. ~~ ~ 21. 22. 23. 24. ~!~~:8. 

Year - II 1

1

- 18\- 21 - 19 -=-:-~ --3- 2 =-:- -18 -35 Ii 4~- -40 -27 -20 -19 - 2 39 1 58 52 x69 64 29 - 5 242 

Winter - 61 - 78 In 87 - 63 - 63 - 72 - 40 - I 38 25 10 - 28 - 26 - 13 15 20 50 x 130 112 68 70 48 - 6 - 48 318 
I 

27 

43 

161 

Equinox 29 I 22 

Summer - 21 3 10 

13 -

7 

20 

12 - 9 

n 79 - 7 I - 59 - 64 - 58 - 44 

7 - 12 

20 -15 -55 -78 31 

- 28 - 23 - 37 n 39 - 10 - 10 - 20 - 12 --22 19 

78 x80 33 

26 - I 

* Refer to p. 65. t Refer to p. 72. 
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~IANIPULATION OF 
OBSERVATORY AND 

By DR. O. CHREE, 

Terrestrial Magnetism.-Scale value determinations of the horizontal force 
magnetograph were made on February 12 and 13, and on December 17. The value 
accepted for the year is 

1 cm. = 0'000535 C.G.S. 

The scale value of the declination magnetograph continued to be, as in previous 
years, 

1 cm. = 8/'7. 

The base values of the curves were determined by observations taken usually once 
a week with the Jones unifilar magnetometer, using collimator magnet K.C.I. and 
declination magnet K. O. 90, and the Barrow inclinometer No. 33, with 3f-inch needles. 

In the absolute observations of horizontal force use was made, as in 1911, of 
three deflection distances-22'5, 30, and 40 cms.,-and values were calculated for 
the two constants P and Q of the deflection formula from all the observations of the 
year combined. The values thus obtained during the last three years have been as 
follows :-

Year. 

1912 
1911 
1910 

P. 

+ 0'749 

+ 0'832 
+ 0'882 

Q. 
-1286 

- 1377 
-1354 

The horizontal force data published in the course of the year in the Geophysical 
Journal-including the daily maxima and minima-were based on calculations which 

employed the values of P and Q applying to the year 1911. They require the correc­
tion + 11 (1 x 10-5 C.G.S.) to reduce them to what they would have been if calculated 
from the values of P and Q found for 1912. The daily extremes of declination given 
in the Geophysical Journal require no correction. 

Particulars of the magnetic "character" of individual days on the international 
scale" 0," "1," and "2" (" 0" representing quiet, "1" moderately, and" 2" more 
highly disturbed days) were contributed quarterly, as in recent years, to Prof. van 
Everdingen at De Bilt, for inclusion in the international lists. Full details will be 
found in the Geophysical Journal. The accompanying table shows the nunlber of 
days in each month to which the characters" 0," "1," and" 2" were assigned. It also 
gives for each month the mean of the character figures, treated as if ordinary arith­
metical quantities: As there is a wide range of disturbance in days to which character 

" 1" is allotted, and a still wider range in the case of character "2," these monthly 
means should be regarded as giving only a general indication of the disturbance 
prevailing. 
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There were no really large disturbances in the whole course of the year. The 
principal movements recorded were those of August 6s September 17 and 24, October 
14, and December 22-23. 

Number of Days having Magnetic" Oharacter," Mean of 
1912, Character 

"0" " 1 " "2 " 
Numbers, 

\ 
I 

I January, 24 7 0 0'23 
i February 17 12 0 0'4 1 
! March • 20 10 1 0'39 

April 17 I I 2 0'5 0 
May 18 II 2 0'48 
June 17 12 1 0'47 
July 21 7 3 0'42 
August, 18 II 2 0'48 
September 18 10 2 0'47 
October, 19 9 3 0'48 

i 
November 16 13 I 0'5 0 

I December 19 8 4- 0'5 2 

Year (totals and means) 224 121 21 0'45 

The declination and horizontal force curves were tabulated 011 the five quiet days 
a month selected under international auspices at De Bilt, particulars of which are given 
in the accompanying table. 

List of Magnetic Quiet Days for 1912, as issued by the International 
Commission of Terrestrial M agnetisl1z. 

J llnuary 2, 15, 16, 26, 27 
February 5, 6, 15, 20, 2 I 

:March 4, 17, 18, 19, 24 
April I, 8, I I, 2 I, 28 
May I, 16,22,23, 26 
June 5, 6, IS, 19, 20 

July 
August 
September 
October 
November 
December 

10, I I, 12, 1 5, 24 
4, 8, 12, 1 3, 26 
2, IS, 16, 27, 28 
2, 5, 18, 19,3 1 
3, 12, 2 I, 29, 30 

4, 5,20,21,28 

A temperature correction has been applied as usual to the horizontal force curves, 
the value applied being 3 '067 per 1

0 C, The curves were smoothed in the way 
customary at the Observatory, and allowance was Inade so far as possible for all 
irregularities which were clearly due to artificial electric currents. The non-cyclic 
changes in the 24-hours were eliminated in the usual way, i,e. they were assumed to 
come in at a uniform rate throughout the day. Tables LV. and LVI. give the 
diurnal inequalities of declination and horizontal force, after elimination of the non­
cyclic change, for each month of the year, fdr the year as a whole, and for three 
seasons-\Vinter (January, February, Novenlber, December), Equinox (M~rch, April, 
September, October), and Summer (May to August), Table LXIV, gives under the 
heading "range" the algebraic difference of the extreme hourly values, and under the 
headi.ng "24-0" the mean algebraic excess of the value of the element at hour 24 
over that at hour O. The units employed in the tables are I' in the case of declinati.on 
and 17 (or 1 x 10-5 C.G.S.) in the case of horizontal force. In the case of declination 
the + sign denotes that the magnet is to the west of its mean position for the day. 

The disturbance due to artificial electric currents in the vertical force curves is 
such that the curves have not been tabulated on quiet days since 1902. (They continue 
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to serve a useful purpose mainly in connection with the verification of dip circles). 
The dip observations have, however, been reduced to the mean value for the day by 

reference to data available from earlier years, and values have been obtained for the 

vertical force by combining the values of dip thus corrected with the corresponding 
horizontal force data derived from the curves. Table LXVII. gives mean monthly 

values of declination and horizontal force derived from the curves of the selected quiet 

days, and mean values of inclination and vertical force derived in the way just described. 
T?e values given in the table for the total force and the north and west components are 

calculated from the values given for the other elements. The mean annual values from 
1911 and earlier years are intended to show the nature of the secular change. 

Table LXVIII. gives a list of values of magnetic elements including the latest year 

available at the observatories whose publications are received at Kew. The information 
contained in publications has been supplemented in several cases by information due 

to the personal courtesy of directors. When data have become available for several 
years subsequent to the most recent year dealt with in the corresponding list issued last 

year, they have been included so far as possible. 
Atmospheric Electricity.-The instruments in use throughout the year have been 

the Kelvin water-dropping electrograph-giving a continuous record of the potential at 

the spot where the jet breaks up into drops-the Kelvin portable electrometer No. 53, 
an Ebert aspiration apparatus, and a Wilson universal electrometer. 

The Kelvin portable electrometer is used to deduce from the readings of the 
electrograph curves the true potential gradient in the open. The apparatus for taking 

the absolute observations consists essentially of a long horizontal insulated rod carrying 

a lighted fuse at the end, the rod being connected to the terminal of the portable 
electrometer. Readings are taken with the fuse at 1 metre and 2 metres above the 
ground, the grass on which is kept short. The site is in the Observatory garden. 

Theoretically, if no change occurs in the discharging tube of .the electrograph or in its 
environment, one would expect a constant ratio to persist between the potential shown 

by the electrograph and the corresponding reading obtained with the portable electro­
meter. In this event it would suffice to determine the ratio once for all, and apply the 

factor thus deduced to convert readings of the curves into volts per metre in the open. 
As a matter of fact, the assumption of a constant ratio is hazardous, at least under the 

conditions existing at Kew Observatory. The discharge tube is long, and a slight shift 

in the position of the discharging nozzle, whether through sagging of the tube or other 
slight mechanical change, is a possibility not to be neglected. Again, the tube occasion­
ally freezes, and may be split, and a new tube may have to be fitted. Finally, the dis­
charge tube is some 14 feet above the level of the ground at the site where the absolute 
observations are made. Thus the practice has been to take the absolute observations 

on all fine days, when time permits, shortly after 10 a.m. A factor is determined from 

the observations of each month treated independently, and is given in the Geophysical 
Journal. Table LXXV. gives the diurnal inequalities of the potential gradient for 
individual months, three seasons, and the year. As in the other tables, Winter denotes 

the four months January, February, November, and Decenlber; Equinox the four 
months March, April, September, and October; and Summer the remaining four 

months, May to August. The inequalities and mean monthly and annual values in the 
table are based on the curves of ten-in one case nine-" quiet" days from each month, 

HOURLY VALUES. 9 
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selected as being wholly free from negative potential. Other objects in the selection of 
the" quiet" days are freedom from large irregular movements, absence of indications of 
inferior insulation in the electrograph, and the avoidance so far as possible of large non­
cyclic changes. The non-cyclic changes given in the table represent, of course, means 
from all the selected days of each month. As usual x and n denote respectively the 
maximum and minimum values. The range thence deduced is much less than the 
mean of the individual daily ranges. It should be understood that the mean value and 
the inequality derived from any single month are largely dependent on the weather 
that happens to prevail, and cannot be assumed to be fairly representative of the season 
of the year. Adequately representative data can be obtained only by combining the 
results of a number of years. 

The Ebert apparatus has been used to determine the charge per c.c. and "mobility" 
of the ions of which the apparatus takes cognisance. A considerable proportion of the 
results-especially those for the mobility-have been of a somewhat indefinite character, 
the sensitiveness of the instrument being apparently insufficient under the conditions 
ordinarily prevailing at Kew. The Wilson apparatus has been used for measuring the 
vertical air-earth current. Its sensitiveness seems more adequate, and the results have 
been more consistent, but some uncertainty. is felt as to the exact significance of the 
numerical results obtained. The data obtained at the ordinary hours of observation 
with the Ebert apparatus, so far as not obviously inconsisten t, and those from the 
\Vilson apparatus, have been published in the Geophysical Journal. 

Seismology.-Records have continued to be taken with the old-pattern Milne 
seismograph, having its boom oriented north and south and measuring tilting in the 
east-west direction. The movements recorded during the year which appeared to be of 
a true seismic character numbered 148. A large proportion were mere, broadenings of 
the trace, whose seismic character could only be established by comparison with cor­
responding records from other stations. This comparison depended on Shide data 
kindly supplied by Professor ,J. Milne. Particulars of the times of occurrence of all the 
movements and of the duration and amplitude of the larger movements were com­
municated to Professor Milne, as secretary of the British Association Seismological 
Committee, for inclusion in his half-yearly list~. 

The two principal earthquakes recorded during the year were those of May 23rd, 
which occurred at Tsingtau, and of August 9th, which occurred at the south of the Sea 
of Marmora. The maximum amplitudes recorded on these occasions were 15'7 mm, 
anu over 17 mm. respectively. 

Meteorology.-Hourly readings of barometric pressure, temperature, relative 
humidity, wind (direction and velocity), rainfall, and duration of bright sunshine will 
be found as usual in the" Hourly Readings.'1 

This also contains particulars of the daily maxima and minima of barometric 
pressure and temperature. 

The Geophysical Journal gives the barometric pressure, air tenlperature, pressure 
of aqueous vapour and relative humidity, as well as the direction and velocity of the 
wind, at hours 9 and 21 (9 p.m.). It also gives the amount of cloud at hours 10 and 
22 (10 p.m.), the total daily duration of bright sunshine, the reading of the grass 
minimum thermometer, and the reading at hour 10 of earth thermometers at depths of 
0'3 and 1'2 metres (1 and 4 feet). The readings of solar radiation taken with the 
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Angstrom pyrheliometer are also included. Reference will be made here only to a few 
of the outstanding phenomena of the year. 

Ba1'ometric Pressure.-The barometric pressure throughout the year varied 
from 973'5 millibars (2S'731 in.) on March lSth to 1037'1 millibars (30'60S in.) 
on October 4th. 

Temperature.- The temperature in the shade varied from 303 0 A. (87 0 F.) 
on July 12th to 265 0 A. (ISO F.) on January 29th. 

The highest reading given by the solar radiation thermometer was 137 0 on 
June lSth. The highest reading obtained with the Angstrom pyrheliometer was 
0'09"0 Watts (1'29 calories) on May 16th. 

The total duration of bright sunshine for the year, 1290 hours, was unusually low, 
being only about three-quarters of the duration for 1911. April gave the largest 
monthly total, 235 hours, and June 22nd the greatest daily total, 15 hours. 

The lowest temperature on the grass during the year was 260 0 A. (9 0 F.) on 
February 3rd. 

The readings of the earth thermometer at 0'3 metres (1 foot) during the year 
varied from 274 0 A. (34 0 F.) on the 5th and 6th of February to 293

c 
A. (67 0 F.) on 

the 15th and 16th of July. 
The earth thermometer at 1'2 metres (4 feet) had its extreme readings, 279 0 A. 

(42 0 F.) on February 10th and 11th, and 2S8° A. (60 0 F.) on July 2Sth to 31st. 
Wind.-The highest mean hourly velocity of the year was 14'S metres per second 

(33 miles per hour) on January 17th. The highest velocity attained in a gust 
during the year as recorded by the Dines pressure tube was 26'S metres per second 
(60 miles per hour) on March 4th. 

Cloud.-The mean amount of cloud for the year-scale 0 to 10-was 7 '0, the 
monthly means varying from 4'1 in April to S'3 in February. 

Rainfall.-The total rainfall for the year was 711'5 mm. (2S'01 inches). August 
with 137'2 mm. (5'40 inches) and April with 1'3 mm. (0'05 inches) were respectively 
the wettest and dryest months. The greatest daily total was 25'1 mm. (0'99 inches) 
on September 29th. 
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NOTES ON THE MANAGEMENT AND 
THE lVIAGNETIC INSTRUMENTS 
OBSERVATORY. 

MANIPULATION OF 
AT ESKDALEMUIR 

The magnetograph house at Eskdalemuir is essentially an underground house and 
contains two large and similar rooms. The west room is regarded as an experimental 
room, and is available at present for the investigation of improved forms of magnetic 
recorders. The east room is regarded as the standard recording room, and in addItion 
to the nlagnetic recorders contains the photographic recording barometer. There is no 
artificial heating of the building except such as is introduced by acetylene jets which 
serve as the source of illumination. 

The magnetographs are of the Adie pattern, with this difference, that the horizontal 
components are both fitted with similar bifilar suspensions and are made to record 
directly the north and west components instead of horizontal force and declination. 
The change to geographical components was made in 1910. 

The scale values of all three components have been determined fortnightly by 
deflecting with an auxiliary magnet p1;:tced at 75 cm. from the centre of the recording 
magnets and at right angles to the axis, direct and reversed. In each case the 
auxiliary magnet and recording magnet were similarly situated, so as to eliminate as 
far as possible the question of distribution constants. 

To deduce the scale value in absolute measure one requires to know the equivalent 
field produced by the auxiliary magnet. From a long series of observations while the 
W magnet was still recording D, it appeared that the auxiliary magnet showed little if 
any change, and taking H as '168 the field produced by the auxiliary magnet (double 
deflexion) was equal to 432,),. From time to time comparisons with the standard 
collimator magnet 60A were made to provide against any change of the auxiliary 
magnet. 

The magnetic axis of the North Variometer pointed a little to the south of 
west, and that of the West Instrument slightly to the west of north, the discrepancies 
being of the order of 0°'40' and lio respectively. 

If n' and w' are the north and west inequalities printed herewith, then the 
corrected values, nand w, along the true geographic directions are 

n = n' - w' sin 0°'40' = n' - w'/80 } . 
. ° approxImately. 

w=w'+n' SIn Ii =w'+n'/50 

There will be corresponding corrections to apply to the Fourier coefficients. The 
matter is being investigated, and it is intended to publish more exact values for the 
discrepancies for 1912 in the next annual volunle. 

The base values have been investigated as completely as has been possible and are 
dealt with below. 

The traces themselves are interrupted every two hours for about It minute, so 
that the end of the break is the exact hour G.M.T. The time scale is 1 hr. = 15 
mm. quam proxime. 

The reading is the estimated mean for an hour centering at exact hours G.M. T., 
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and the values differ in this respect from the values for 1911, which were readings at 
the exact hour. 

The curves are read by a glass millimetre scale estimating to 0'1 mm. The 
accuracy of reading may be taken as 1r. 

In preparing the inequality tables the residual differences 24 - 0 for the month are 
assumed to be incident linearly, and allowed for accordingly. 

Records of Vertical Force.-The tendency to drift in the vertical force magnet, 
which proved a serious difficulty in 1911, developed further, and , having regard to this 
and other sources of uncertainty, it has been decided not to publish hourly values of 
vertical force for 1912 or tables based thereon. 

No magnetograms have been reproduced for this year, but copies will be supplied 
to those desiring to examine particular specimens, on application to the Director.of the 
Meteorological Office or the Superintendent of the Observatory. 

The Scheme of Absolute Observations.-The instruments in use were Dip 
Circle No. 74, by Dover, for measuring inclination, and Unifilar No. 60, by Elliott 
Brothers, for measuring declination and horizontal force. 

The scheme of absolute observations was that every Tuesday the assistants 
should make. (1) a vibration experiment, (2) a declination experiment with magnet erect 
and inverted, the times being precisely noted, (3) a deflexion experiment, four positions, 
using one distance only, viz., 25 cm., (4) an observation of inclination with 2 needles. 

Every Friday when possible Mr Walker made (1) a vibration experiment, (2) a 
deflexion experiment, four positions, and using three distances, viz. 25 cm., 30 em., 35 

cm., each distance being a separate experiment, (3) a declination experilnent. 
The relative base values of the magnetographs were obtained from Mr Walker's 

observations almost exclusively, as also were the magnetic moment mo of the magnet 
60A at 0° C., and the distribution constants P and Q in the expression (1 + P jr2 + Q/r4). 

The vibration observations and the deflexions at 30 and 35 cm. were corrected by 
curve to the mean time of the 25 cm. deflexion experiIuent (usually an interval of 
about 10 minutes). 

Now, assuming that P and Q are known, we may calculate Hand mo, while if we 
also know rno we may calculate H from either the vibration experiment or the deflexion 
experiment. 

The new temperature coefficient '00045 is used throughout. 
The figure for log (1 + P /r2 + Q/r4), for anyone of the first nine months of the 

year, was obtained from the average of a series of deflexion observations extending 
from 1910 up to the end of the month in question. For the 25 centimetre distance 
they ran as follows :-

Jan uary, February 
March 
April 
May, June, July, August 
September 

log (1 + P/r2 + Q/r4). 
'00613 

'00615 

'00619 

'00621 

'0062~ 

rn / 
These numbers were used to correct log H" and the corrected value, which we 

nlay denote by log ~, was combined with the value of moH given by a vibration 
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experiment made on the same day as the deflexion, in order to determine mo. First, 
however, moR was corrected to the time of the deflexion o These individual values 
of mo were then meaned from August 1911 up to the end of the month in question, 

and the mean was used in conjunction with log ~ to find H at the time of the 

defiexion. 

Observations from which mOl P and Q have been deduced. The values are reduced 
to 0° C., and corrected from the curves to the time of the 25 cm. deflection 
experiment. 

Log10 mo(l + Pjr2 + Q/r4)jH. 
Date Log10 moHo 1912. 

at 25 em. Difference at 30 cm. Difference 
(25)-(30), (30)-(35), 

Jan, 5 2' 18 55 8 3'73794 I 154 3'7364° 114 
12 523 83 6 

I 
166 670 103 

19 501 804 159 645 118 
26 533 808 167 641 114 

Feb. 9 542 802 15 8 644 I I 5 
16 55 6 811 178 633 100 
23 5°9 83 2 164 668 113 

Mar. 8 514 859 169 690 112 
15 504 85 1 168 68 3 110 
22 450 889 155 734 117 
29 473 868 167 701 108 

Apr. 12 51 5 850 162 688 122 
19 436 918 164 754 105 
26 524 844 15 8 686 124 

May 3 515 847 147 7°° 126 
10 53 6 816 165 65 1 108 
24 513 843 167 67 6 105 

Sept, 6 45 6 87° 168 702 I 17 
13 461 896 167 729 120 
20 435 886 169 717 106 
27 405 929 149 780 103 

Oct, 18 454 894 172 722 105 
25 445 874 177 697 117 

Nov. 8 464 864 173 692 112 

15 446 882 160 722 107 
Dec. 6 469 866 172 694 104 

Values deduced from all the above observations 

P = + 11'30 
and loglo (1 + P /r2 + Q/r4) 

Q = -1273'1, 

at 25 cm. 

°00639 
at 30 cm. 

'00474 
at 35 cm. 

'00362 

at 35 em, mo' 

3'735 26 9°9'00 
567 9°9'08 
527 908 '5 1 
517 908 '89 
529 908'92 
533 909° 16 
555 908 '89 
578 9°9'22 
573 9°9'03 
61 7 9°8'87 
593 908 '89 
566 9°9' 14 
649 9°9'02 
562 9°9'17 
574 9°9'1 I 
543 9°9'00 
57 1 909'04 
585 9°8'73 
609 9°9'°5 
611 908 '68 
677 908 '81 
61 7 908 '86 
S80 908 '66 
580 9°8'75 
61 5 9°8'75 
59° 908 '82 

The figures in the column headed mo have been calculated from these values of 
P and Q, and they are slightly less than the values of mo which are referred to above 
as having been used to form a mean for finding H: the difference varies between 
0'18 and 0'35. 

Mean value mo = 908 '92. 
There is a presumption that P and Q may have changed at the time of the experi­

ments in August 1911, when mo a]so changed. If all values from August 25th 1911 to 
December 1912 are taken, we get . 

P=+10099 Q=-1145'4, 
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and the values of loglo (1 + P /r2 + Q/r4) are then 

'00631 '00466 '00355 

If these are used the mean value of mo from August to Decenlber 1911 would be 
908'98 *, and from January to December 1912 would be 909'00. 

Correction to the published values of H, if the above values of P and Q are used ~n 
place of those actually used month by month during 1912. 

January 
February 
March 
April. 
May. 
June. 
July. 
August 
September. 

I Using P and Q as deduced i Using P and Q as deduced 
, from August 1911 to! from January to 

December 1912. December 1912. 

+4Y 
4y 
3y 
3Y 
zy 
zy 
zy 
zy 
2y 

+ 5y 
51 
41 
4Y 
31 
31 
31 
31 
31 

For October, November, and December, log 10 (1 + P/r2 + Q/r4) was obtained from 
the deflexion observations made in those months only, and was found to be 0'00606 for 
the 25 cm. distance. For these months H was deduced from single pairs of observations 
of vibration and deflexion, so that averaged values of mo were not involved. 

The maximum and minimum values for the North and West Components published 
in the Geophysical Journal for October, November, and December differ from the 
corresponding values obtained by this latter method. For October the differences are 
slight. For November the mean corrections to the values in the Geophysical Journal 
is zero for the West Component and - 5/, to the North Component: for December the 
corrections are - 2/, for the 'Vest Component and - 7/' to the North Component. In 
both months the correction to the North Component is zero at the beginning of the 
month and increases uniformly to double its mean value at the end of the month. 

The base values of N were plotted, and a smooth curve drawn continuous with that 
for 1913. 

The smoothed values of the N base were used in cO!1junction with the declination 
to obtain the base of W, but this practice of smoothing for the determination of the 
base of W curves has now been discontinued (1914). 

The annexed diagram shows the progressive changes of the temperature and of the 
base values of the magnetographs during the year 1912. There is a striking re­
semblance between it and the correspondin 0' diaaram for 1911. For the first nine o b 

months of the year (1) observations by assistants are represented by a dot ., 
(2) observations by the superintendent are shown thus 8, (3) the average for the 
month is shown by an x without reference to persons or vagaries. For the last three 
months this distinction was abandoned and the observations are represented by a 61. 

The range of temperature continues to be very small. The North Instrument has 

* Cf, Hourly Values, Geophysical Section, 1911, p. 74. 
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an obvious temperature coefficient and a small drift. The West Instrument continues 
to drift at the rate of about 120')' per year. 

The Electrograph.-The problem of insulation and determination of the 
nlultiplying factor to convert readings to potential gradient in the open has been dealt 
with in preceding reports. It will suffice here to say that the jet of water breaks at 
about t metre from the wall, and that the factor for the early part of the year was 5'4. 

The recording part of the electrograph is a Dolezalek electrometer used as a volt­
meter. The scale value varied between 110 and 137 volts per cm. on the paper. In 
quiet weather (no precipitation) a more open scale or a longer discharge tube could be 
used, but the potentials experienced during precipitation are so high that, even with 
the present arrangement, the limits of registration are sometimes exceeded-the electro­
meter needle attaining a potential of over 1000 volts. 

The electrometer is carried on a slate slab raggled into an inner stone wall in the 
main building. 

The scale was tested photographically on the sheet itself in terms of a high 
potential 'Vulf electrometer connected to the system, and charged by means of a 
Zamboni pile. This operatiop was performed usually every fortnight, or more frequently 
when the apparatus required readjustment. 

A clockwork automatically earths the system every three hours. 
The curves are read by a millimetre scale (by Fuess, Berlin), and the assigned 

values are the estimated means for an hour centering at exact hours of G.M.T. The 
estimate is made to' 0'1 mm., or equivalent to abou t one volt on the curve or about six 
volts in the potential gradient per metre in the open. 

In preparing the first part of Table LXX Vr., which contains mean hourly values, 
all values, whether + or -, that could reasonably be estinlated, have been included 
whether values for all the 24 hours of the day were available or not. Naturally, 
all curves rendered spurious by presence of spiders are excluded. 

In the shorter supplementary table the mean values are computed only from 
days of character (0, a) on which all the 24 hourly values were available. 

These days are shown as (0, a) days in the monthly issues of the Geophysical 
Journa.l, but a few of the days given in the Journal had some negative potential. 
These days have not been used here. They are January 18, May 28, July 6,7,9, 

September 12,14,15,16,17,24, October 5,11, November 6. 

The days used were distributed among the ditlerent months as indicated by the 
following numbers, the first number referring to January and the last to December:-
5, 3, 2, 14, 7, 2, 12, 6, 14, 7, 8, 4 days. 

The total for the year was therefore 84 days. For the seasons, winter had 20 days, 
equinox 37, summer 27. In view of the small number of' days in most of the months, 
the seasonal values have been computed from the values for the individual days irre­
spective of the month in which the days fell. This gives April with 14 days, 7 times 
the weight of March with 2 days, but the alternative course of forming monthly Dleans 
and deducing the seasonal values as the nlean of these means is open to the more 
serious objection of giving undue weight to one or two individual days on which the 
variation may have been exceptional. The values for the year were computed as the 
means of the three seasonal values, as there were a sufficient number of days in each 
season to give tolerably regular means. 
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NOTES ON rrHE MAGNErrIO OBSERVATIONS MADE AT THE 
VALENCIA OBSERVA.TORY, CAHIRCIVEEN, 1912. By 
J. E. CULLU1\1, SUPERINTENDENT. 

Absolute observations of declination, horizontal force, and inclination were taken 
at least twice a month with the Dover Unifilar No. 139 and the Dover Dip Circle 

No. 118. 

The mean hours (G.M.T.) of observations, as in previous years, were 10h for 
declination, 12h (noon) for horizontal force, and 13h (1 p.m.) for inclination. 

Particulars of the individual observations will be found in the monthly nunlbers 
of the Geophysical J01lrnal. The results of the horizontal force observations given 
therein were based on the value obtained for the distribution constant "P" from 
the combined observation::; of the year 19] l. The value obtained for P from the 
observations of 1912 is somewhat different, necessitating the application of the 
correction -1')' (- '00001 e.G.S.) to the values published in the Geophysical 

Journal. 
Table LXVII. gives the observed mean monthly and annual values of declination, 

horizontal force, and inclination, and corresponding calculated values for the total force, 
and the north, west, and vertical components. 

Mean annual values are also given for the years 1911, 1910, and 1905. 

HOURLY VALUES. 10 
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NOTES ON THE 
VATIONS 
EDWARD 

MAG NETIO INSTRUMENrrS AND OBSER­
AT FALMOUTH OBSERVATORY, 1912. 
KITTO, SUPERINTENDENT. 

Scale value determinations of the magnetographs were made on the 1st January, 
the 30th June, the 26th October (after new suspension), and the 31st December. 
The following values of the ordinates of the photographic curves were found:-

I 

January 1st. 
I 

June 30th. October 26th. December 31st. 

--- ----- -------------

I 

Declination, I cm. 0 
0 

I 1
/

7 
I 

... ... . .. 
Bifilar, I cm. S H. 0'00081 

I 

0'00082 0'0012 0'0012 

Balance, I cm. 8 V. 0'0005 0 0'0005 0 .. , 0'00057 

The year has been unusually free from marked magnetic disturbances; the principal 
movements were recorded on the following dates :-

April 5; September 17, 24; October 14; December 7. 

Observations with the absolute instruments for the determination of horizontal 
intensity, inclination, and declination have been made four times a month. 

The mean values of the Magnetic Elements for the year 1912 and certain previous 
years are given in Tables LXVII. and LXVIII. 

The results in Tables LVII.-LX. are deduced from the magnetograph curves. 
The values in Table LXVII. are also derived from the curves standardized by the 
absolute observations. These were made with the collimator magnet 66A and the 
mirror nlagnet 660 in the Unifilar Magnetorneter No. 66, by Elliott Brothers, of 
London, and with the Inclinometer No. 86, by Dover, of Charlton, K.ent, employing 
needles 1 and 2, which are 3t inches in length. 

The effects of temperature on the horizontal force curves are very small and are 
negligible, but a temperature correction has been determined and applied to the vertical 
force curves. 

The time given is Greenwich :Mean Time, which is 20 minutes 18 seconds earlier 

than local time. 
The results are derived from the" quiet" days selected by International agreement 

at lJe Bilt, given on p. 64. 

In the Tables the seasonal means are grouped as follows :-

Winter :-January, February, Novernber, December. 
Equinox :-March, April, 8eptember, October. 
Summer :-May, June, July, August. 
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NOTES ON THE METEOROLOGIOAL 
E. GOLD, M.A., SUPERINTENDENT Oli' THE 

Oli' THE METEOROLOGICAL OFFICE. 

SUMlVIARIES. By 
STATISTICAL DIVISION 

For Kew, Valencia, Falmouth, and Aberdeen, the tables give the average for the 
40 years 1871-1910 of-

a. Barometric Pres~ure ; 
b. Temperature of the Air; 
e. Rainfall; 

and the averages for the 30 years 1881-1910 of-

d. Velocity of the \Vind ; 
f. SUIlshine; 

and the averages for the 25 years 1886-1910 of-

c. Relative Humidity. 

In the case of Eskdalenluir the values for the current year only are given. 
, The averages referred to above have been adopted as llormal values for the 

elements mentioned at the four observatories. 
Particulars of the methods of tabulation and of the instruments, additional to those 

given in the footnote~ to the tables, are published in the Introduction to Part IV. 
Section (1) of the British Meteorological and Magnetic Year Book for 1912, and in 
the Annual Reports of the Meteorological Office for the years 1867 and 1869. 

Tables for the reduction of the values of pressure to Mean Sea Level are also 
included in the Introduction referred to. 

The values in the tables have been expressed throughout in units based upon the 
C.G.S. system, and the following table shows the actual units employed for the different 

elements: 

Element. 

a. Barometric Pressure. 
b. Temperature of the Air. 
c. Relative Humidity. 

d. Velocity of the Wind. 
e. Rainfal1. 
(. Sunshine. 

Unit. 

Millibars. 
Degrees A bsol ute. 

Corresponding units used previously 
or in other Countries. 

Inches or Millimetres of Mercury. 
Degrees Fahrenheit or Centigrade. 

Percentages Percentages 
(100 = Saturation). (100 = Saturation). 

Metres per second. :Miles or Kilometres per hour. 
Millimetres. Inches or ]\hllimetres. 
Hours. H:ours. 

Tables for the conversion from one set of units to the other are given below. 
a. Barometric P1'essure.-Millibars. A" bar," one thousand millibars, is equal 

to a pressure of one million dynes per square centimetre (one rnegadyne per cm. 2). 

This is nearly equal to the normal mean pressure of the atmosphere at the surface of 
the earth. 

One millibar is approximately equal to the pressure due to r30 of an inch or i of 
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a millimetre of mercury under normal conditions. The exact relations are given at the 

head of Table 1. 
The baronleter readings are obtained from the hourly tabulations of photographic 

records from similar apparatus at all five observatories. 
The barographs at K.ew and Aberdeen have remained unchanged throughout the 

whole period. The site of the observatory at Valencia was changed on March 23rd, 
1892, the change in the height of the cistern of the barometer being from 7'0 m. to 
13'7 m. The site of the observatory at Falmouth was changed in May 1885, the change 
in the height of the cistern of the barometer being from 64'3 m. to 55'8 m. Account 
has been taken of these changes of position in calculating the averages for the period 
1871-1910, and the values given correspond with the present positions. 

In forming the nl0nthly means of the hourly values of pressure, temperature, and 
humidity (given in the last colulnn in TabieR LXIX., LXX., LXXI.), a correction has 
been applied to the tabulated values to eliminate the effect of a difference between the 
conditions at the beginning and end of the nl0nth. 

The corrections to the individual mean hourly values are dependent upon the 
values for the first and second midnights. If the mean difference between these values 
is d, then d(12-n)/24 represents the value of the correction to be applied to the actual 
value obtained for the hour n. The values of d for Kew, Valencia, and Eskdalenluir 
may be obtained from the values published in Part IV. Section (1) of the Year Book faT 
1912. The values for pressure and temperature are given below in the tables on p. 80. 

The normal daily variation of pressure is made up of a more or less regular semi­
diurnal wave which, if local time be used, is independent of the position of the station 
except as regards latitude, superposed upon a diurnal wave which exhibits great irregu­
larities from place to place. If we examine the daily variation in the departures from 
the normal values of the means for 1912, we find that at Kew and Aberdeen pressure 
was relatively low in the afternoon and high in the morning, at Valencia it was 
relatively high in the afternoon and low in the morning, while at Falmouth it was low 
in the day-time and high in the night. At all four stations the mean pressure for the 
year was considerably below the normal; the only months in which pressure was above 
the nonnal at all stations were April and Septenlber; it was everywhere below the 

nornlal in February, M:arch, June~ August, awl December. 
In a paper read before the Royal Th1 eteorological Society in June, 1911, Dr Chree 

discussed the diurnal variations of barometric pressure in the neighhourhood of Eskdale­
muir, basing his discussion upon seven years' records of an aneroid barograph at Castle 
O'er, which is situated in the parish of Eskdalemuir about 16 kilonletres to the south 
of the Observatory and 60 metres below it. A striking feature ill Dr Chree's resuJts 
was the large amplitude of the 24 hour term in the Fourier t)eries. The amplitude 
of the 12 hour term was also re]ati vely large when compared with other stations 
in Scotland. As hourly values frorn the photographic barograph at the Observatory 
have now been tabulated and publishecl, it seemed desirable to see if they confirmed 
the results which Dr Chree found from the Castle O'er records and the hourly means 
for 1911, 1912, have accordingly been analysed. 

The amplitudes and phases for the first three terms are given in the ta.bles below, 
along with the values for Castle O'er, the normal values for Kew and Aberdeen, and 
the values for Kew and Aberdeen in the years 1911, 1912. 
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The magnitude of the whole-day term for Eskdalemuir is In each year inter­
mediate between those of Kew and Aberdeen, and the values suggest that the large 
amplitude at Castle O'er arises from peculiarities in the instrument or in its exposure. 
The values for 1911,1912, are both less than half the Castle O'er values for 1902-1908. 

One small peculiarity may be noted: the amplitude at Eskdalemuir for 1912 is greater 
than that for 1911, although at Aberdeen and at Kew the reverse is the case. 

Amplitudes in Millibars. i 
Phase Angles measured from 

I 

Greenwich, Midnight. 

--I 
PI' P~. P:;. AI' A:,!. A:1, 

-- -

Eskdalemuir (Observatory), 191 I '088 ' 289 '016 
0 0 

4-6 0 

97 32 145 5 ° 

" " 19 12 ' 1°7 '249 '°33 67 37 14-1 43 35 6 35 

" 
(Castle O'er), 19°2-19°8 . '228 '3°° '03 I 13 6 42 129 48 275 ° 

Kew, 191 I , '19 1 '3 69 '03° 48 10 I 5 I 15 15 

" 19 12 . '159 '32° '°35 10 17 146 58 34° 7 

" 
1871-1910 '133 '35 1 '°3° 29 36 14-9 22 7 33 

Aberdeen, 191 I . '°54 '257 '02 5 117 4-6 146 40 35 8 22 

" 19 12 , '032 '218 '04- I 35 12 139 9 342 49 

" 
1871-1910 '119 '249 '03 0 157 27 143 13 35 2 27 

Castle O'er deduced from Observatory 191 I , ' 12 7 ' 289 '01 3 81 +6 1+7 25 22 23 

" " " 19 12 , '154 '25 1 '03 0 63 2 143 8 38 6 

------_ .. - -----~-

The values for the 12 hour term are interesting. At all three observatories the 
amplitude for 1912 is between 10% and 15% below the value for 1911, and the 
maximum is reached about 10 minutes later: the two years appear to be abnorn1al 
years of opposite character in this respect as they actually were elimatically, 

The amplitude P2 is in both years less at the Observatory than at Castle O'er, and 
the maximum is reached at the Observatory about half an hour earlier. 

The difference of level between the two stations may account for some of these 
differences. The hourly variation of pressure at a place 60 metres lower than' the 
Observatory has been calculated from the hourly values of pressure and temperature 
for 1911, 1912, and this has been called "Castle O'er deduced from Observatory." 
The values are given last in the table: the amplitude of the diurnal term is nearer 
than that for the Observatory to the value found by Dr Chree from the Castle O'er 
records, but is still considerably sn1aller. 

b. Temperature of the Air.-Degrees absolute C A). The value of each degree 
is the sanle as that of the centigrade scale, but the zero is taken to be the absolute zero 
of temperature, 273 0 C. below the normal freezing-point of water. The conversiOll from 
degrees A to C or vice versa is therefore a simple addition. Table II. enables degrees 
F to be converted directly into degrees A or vice versa. 

The values of temperature at all five observatories are obtained from the 
tabulation of photographic records fron1 similar and silnilarly exposed mercurial 
thermometers; at Eskdalen1uir the thermonleter screen is away from the observatory 
building, while at the other observatories the screen is on the north \va11 of the buildil1g. 

The principal feature in the diurnal variatioll of temperature for 1912 is the 
increase in the night minimum. The mean temperature for the year was slightly above 
the normal value, hut the excess is more n1arked during the night than the day; 
especially is this the case during the lllonths of February and March. In April and 
May the difference is in the opposite direction. 
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c, Relative Humidity,-This is obtained from the tabulation of the photographic 
records of temperature combined with those of the wet-bulb thermonleter, The 
therrnometers are similar at all five observatories: they have cylindrical bulbs about 
4 inches long, The values of the h urnidity are calculated by the use of the Meteoro­
logical Office Tables, which are based upon Glaisher's factors, At Eskdalemuir the 
wet-bulb values after August 7th were obtained from the records of a binletallic 
thermograph standardised by compa.rison with the readings of an ordinary mercury wet­
hulb thermonleter taken three tilnes a day, 

The means for Kew, Eskdalemuir, and Valencia are obtained from the hourly 
values of humidity for each day: the means for Falmouth and Aberdeen are calculated 
from the mean hourly values for the month of the dry- and wet-bulb temperatures, 
The year generally was more humid than usual. September was the only' month 
in which the humidity was below normal at all observatories, although in April 
the values at Aberdeen, Kew, and Falmouth were very low, 

The values of the humidity depend chiefly on the difference between the readings 
of the wet- and dry-bulb thermometers, and a small error in the tabulated values of 
these records may produce a considerable error in the value of the humidity, The 
tabulated values are taken directly from the curves and are not corrected for the 
difference between the tabulated values at fixed hours and the results of eye-observations 
at those hours, The tabulating scale is so adjusted that these differences are always 
small. The actual mean values are shown in the table, These corrections have not 
been applied to the published figures except in the case of Eskdalemuir, 

Jfean 1Iwnthly values of the differences between the tabulated and the standard 
readings of the thermometers, 

January, 
February 
l\Tarch 
April 
::\Iay 
June 
.July 
August 
September 
October, 
November 
December 

Year 

Valencia, Kew, !Eskdalemnir, l' Aberdeen, Falmouth, 

s ,~ I §~' .9 ~' § ,~ 
I Standard- . :j3 ~ Standard- ''= ~ Standard- Stalldard- -t ':: Standard-- :j3 ~ 

Curve. a5 i2 Curve, 1 6:5 S Curve, Curve, ~ § Curve, ~ § 
~~~;:2 S~ S~ 
o~ 0 0 ~~ o~ 
~,~ :-i,?: --1--- ~:.j ----- ~,::: 

I 0 ,... B~ I ;..;~ 8~ 
Dry Wet o..~ Dry Wet ;=....l) Dry i Wet Dry Wet ;::"'0:> Dry Wet p..'Q) 

Bulb, I Bulb, 1 ~~ Bulb, Bulb, ~~ Bulb. I Bulb, Bulb, Bulb, ~~ Bulb, Bulb, ~~ 

°A. lOA, '% °A, cA, % °A, lOA, cA, °A, % °A, °A. % 
-'02 +'01 !+O'3 -'09 +'11 +1'8 -'28 -'07 -'06 -'04 +o'Z -'16 -'03 +1'4 

.-'02 -'04i-o'3 -'07 +'05 +1'3 -'II -'08 -'08 -'05 +0'3 -'14 +'03 -I'S 
-'01 -'ozl-o'l -'05 -'03 +0'3 -'14 -'12 -'04 -'10 -0'6 -'16 +'03 +2'0 
+'01 -'021-0'3 -'01 +'06 +0'8 -'08 +'07 +'01 -'15 -I'] -'17 +'01 +1'8 
+ '02 + 'oz l 0'0: + '05 -'12 -- 1'8[ + '01 + '14 '00 - '04 - 0'4- + '06 + '01 - 0,6 
-'04 +'01 1+0'5 -'10 -'[4 -0'41+'03 1+'1 4 +'ozl+'05 -0'3 +'IZ +'031-1'0 
-'04'-'01 +0'3 -'II -'16 -0'5 +'07 +'10 -'ozi '00 +0'2 +'13 +'09 -0'4 
-'01 +'01 +0'3 -'13 -'IS -0'31+'12 +'07 -'01 +°01 +0'3 +'zo +'09'-1'1 
+'03 1 +'01 -0'3 -'13 -'13 0'01+'16 +'07 +'OZ +'09:+ 0'8 +'16 +'21 +0'4 
'-- '03 - 'oS - 0'2 - '03 + 'oS + 0,8 i + '06 + '04 + '08 + '07 ! - 0'2 + 'I I - '06 - 1'8 
-'oz -'°9,-0'8 -'03 +'11 +1'41-'01 -'07 -°05 -'07

1

-
0'3 -'12 -'Z2 -1'0 

-'03 -'09\-0'7 -'13 +'07 +z'I:-'05 1+'07 -'071+'06 1+ 1'4 -'19 -'06 +1'4-

~;I~;.~r~7-1- '0; + o· ;i -'0;: + '0;-:-:;1- '01-:-;;:-; - 'Ol-~I-I + 0"-
- - -------- --~-~- ----.-~---.-~-----.. --

* In the case of Eskdalemuir the tabulated values have been corrected before publication, 

d, Wind,-The velocity and direction of the wind are obtained from the records 
of similar Robinson Anemographs at Kew, Valencia, Falmouth, and Aberdeen, At 
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EskdaleInuir only the velocity is recorded, and is obtained from a Dines Pressure Tube 
Anemom8ter. The records from the two instruments when exposed at the same place 
give approximately the same values for the mean velocity. 

The normal daily variation of wind velocity at ground level shows a maximum in 
the middle of the day and a minimum n8ar midnight or in the early morning. I t is of 
SOlne interest to compare the ratio of the daily range .6. Vand the actual values of the 

. velocity V for 1912, with the values for 1911 and with the normal values of the 
ratio. 

The following table shows the values of the ratio .6. VI V:-

Valencia. Kew. Eskdalemuir. Aberdeen. Falmouth. 

Normal ratio, '269 '585 '340 '341 

Ratio for 1911, '312 '553 '413 '350 '345 

Ratio·for 1912, '258 '560 '432 '369 '332 

The ratio is much larger at Kew than at the other observatories. It is smallest at 
Valencia. In 1912 it was practically normal: a little above at Aberdeen and Eskdale­
muir; a little below at Kew, Falmouth, and Valencia.. 

e. Rainfall.-The tables give the mean values of the hourly measurements for each 
month, i.e. the value entered to noon is the total amount which fell between the hours 
of 11. 30 a.m. and 12.30 p.rn. during the month, divided by 30, 31, or 29 according to 
the month. The amount entered in the colurnn headed" Day" is sinlilarly the total 
amount recorded during the month, divided by the number of days in the month. 
This differs from the practice hitherto adopted in the publication of hourly readings, 
but it has the great advantage of giving mean values comparable with the actual 
values for individual hours or days. 

The rainfall was below the normal simultaneously at all the four observatories for 
which normals exist for April, May, and November, and above it for January, March, 
and June. September was relatively dry in the daytime at all observatories, but it 
was wet in the night at Kew. August was very wet except at Valencia. 

f Sunshine.-The method of expressing the results is sinlilar to that adopted fol' 
rainfall. The values are given in hours and are obtained by dividing the totals for 
each month by the number of days in the n10nth. The values under the column 
headed "Day" are therefore the mean number of hours of sunshine per day, and the 
individual day is directly comparable with the average day. 

The sunshine for the year at all four observatories was below the normal. In 
January, March, May, July, and October the sign of the difference fronl average 
varied between the observatories; but in each of the months February, June, August, 
September, November, and December the duration was below the normal at all the 
observatories: April was the only month in which sunshine was above the normal 
at all the observatories. A remarkable feature at Kew, Valencia, and Falmouth 
is the relatively great deficiency of morning and afternoon sunshine in the summer 
months: the deficiency in the middle of the day was less n1arked. 

Norm,als.-In the case of a, b, e, each normal hourly value is the mean of 
about 1200 readings, the exact number depending of course upon the month. 
Within what limits such a series is sufficient to determine a normal value is 
a question which deserves investigation. It is not unusual for the mean value of 
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the pressure for an individual month to differ by 15 or ~O rnillibars from the 
normal value, so that the inclusion of an extra year may affect the normal value by 
as much as 0'5 millibar, and the selection of a different 40-years period may lead 
to differenceR equally great or indeed greater. Thus, if we take the period 1854-
1893, the 11lean value of the pressure in London for the IIlOnth of January is less by 
1'7 nlillibars than its value for the period 1871-1910. Clearly, therefore, a period of 
40 years is not sufficient to deternline within 1 millibar the nonnal monthly value 
of atnlospheric pressure. 

Again, with reference to temperature, a month may have a mean temperature as 
much as 5° A_ below the normal, but it rarely exceeds this value. Thus the 40-years 
mean is uncertain to 3,t least 0°'1 A, and probably to a congiderably greater extent. 

"For rainfall a single instance will suffice to illustrate the degree of uncertainty. 
The total fall for the nlonth of .June at I(ew for the 30 years 1871-1900 was less 
than double the alnount for the 10 years 1901-1910, the amounts being 151 mm. and 
81 mm. respectively; while it was three times the amount for the 10 years 1861-1870, 
50 nlm. Thus the 40 years' average for 1861-1900 would be 50 nlm., while that for 
the 40 years 1871-1910 would be 58 mm. It follows that the 40 yean!' normal for 
rainfall for an individual month may vary by between 10 per cent. and 20 per cent. 
of its value. 

NON-CYCLIO CHANGE (24 h.-O h.) OF PRESSURE AND TEMPERATURE. 

Differences between the lVormal Monthly Mean Values of Pressure and Tempera­
ture jor the 2nd and 1st Midnights, and the corresponding Differences for 1912. 

Jan, 1 Feb. 
I 

Mar. I Apr. 
I 

May. 
I 

June, 
I 

July. 
I 

Aug. 
I 

Sept. 
I 

Oct, I Nov. 
I 

Dec. 
i 1 

Year. 

--

Pressure-Milli bars, 

Aberdeen, .N orlllal -0'01 +0'01 -0'°3 +0'11 1+0'06 0'00 -0'02 -0'06 -0'05 +0'°5 -0'1 I +0'°3 0'00 

" 
19 12, -0'4° -0'3 8 +0'12 +0'68 -0'36 -0'16 -0'44 +°'5 1 -0'5 I +0'7 8 -0'5 8 +°'°4 -0'°5 

Eskdalemuir, 19 I 2. -0'44 -0'3° -0'01 +0'67

1

-0'43 -0'05 -0'4-3 +°'53 -0'73 +0'99 -0'5 1 +0'09 -0'°5 
Valencia, Normal +°'°5 -0'08 +0'08 0'00 +0'02 +0'05 +0'°9 -0'08 -0'15 +°'°3 +0'04- -0'°3 0'00 

" 19 12. -0'5 2 ,-0'43 +°'3 8 +0'4 1 !-0'5 6 +0'44 -0'47 +°'45 -0'83 +1'°5 -0'5 6 +0'°4 -0'°5 
Kew, ~orrnal -0'02 -0'°5 -0'04 +0'051+0'03 +0'02 +0'05 -0'06 -0'08 +0'06 -0'06 +0'10 +0'01 

" 
19 12. -0'53 +0'02 -0'61 +0'98-0'54 +0'06 -0'45 +0'74- - 1'21 + 1'19 -0'4-2 +°'36 -0'03 

Falmouth, Normal 0'00 -0'°5 0'00 +0'031 0'00 +0'05 +0'07 -0'06 -0'15 +0'06 -0'01 +0'05 0'00 

" 19 12 . -0'57 -0'13 -0'4 1 +0'99 -0'67 +0'3 1 -'0'37 +0'5 8 -0'9 1 +0'9 8 -0'36 +0'17 -0'03 

Temperature-Degrees Absolute. 

Aberdeen, Normal +0'01 1-0'01 +0'°4 +0'06,+0'07 +0'10 +0'02 -0'°4 -0'°3 -0'1 I -0'09- 0 '03 0'00 

" 19 12 , -0'13 +0'23 -0'17 +0'11 :+0'07 +0'18 -0'10 0'00 +0'01 -0'28 -0'221+ 0 '33 0'00 
Eskdalemuir, 19 12, -0'341+ 0'3 8 -0'22 +0'01 i+O'23 +0'08 0'00 !+0'02 0'00 -0'3 2 -0'201+0'39 0'00 
Valencia, Normal -0'031+0'01 +0'02 +0'05 1+ 0 '08 +0'08 + 0'02 1- 0'02 -0'°3 -0'22 -0'06 0'00 -0'01 

" 19 I 2. -0'12 +0'1 I -0'13 +0'21 1-0'10 +0'17 -0'03 1+ 0
'05 -0'09 -0'21 -0'1 I +0'16 -0'01 

Kew, Normal +0'°3 -0'02 +0'06 +0'071+0'1 I +o'1 I +0'01 -0'04 -0'07 -0'10 -0'1 I -0'02 0'00 

" 
19 I 2, -0'29 +°'35 -0'15 +0'04 1+ 0 '17 +°'°7 +0'07 -0'10 +0'02 -0'27 -0'20 l+0'27 0'00 

Falmouth, ~ormal -0'°3 -0'01 +0'04 +0'061+°'11 +0'08 + 0'02 ! - 0·02 -0'°5 -0'10 -0'08 1- 0 '01 0'00 

" 
19 12, -0'22 +0'28 -0'13 +0'01 '+0'16 +0'08 -°'°6 1+°'04 -0'08 -0'10 -0'17 +0'22 +0'01 

1 



NOTES ON THE METEOROLOGICAL SUMMARIES, 81 

TABLES FOR CONVERTING FROM BRITISH TO METRIC UNITS, 
AND VICE VERSA, 

TABLE I.-PRESSURE, 

Equivalents in Millibars of Inches of .J..lfercury at 32° F, and 45° Latitude, 

For brevity, the fundamental equations may be written :-

g45 = 980'617 cm/sec2, 

density of mercury at normal freezing-point of water = 13'5955, 
1 mercury-inch = 33'8632 millibars; 1 mercury-millimetre = 1'33320 millibars, 
1 millibar = 0'0295306 mercury-inches, 

= 0'750076 mercury-millimetres, 
using 1 inch = 2'54000 cm, 

~~-- .. -~--~-~ ~- ---- "_. ------

I Inches 0 1 
I 

2 

and 
Tenths, 

27'0 914'3 I I 914-,65 9 14' 
27'1 917'69 I 9 I 8'03 9 18 ' 
27'2 921 '08 921 '42 921 ' 
27'3 924'47 924'80 925' 
27'4 927'85 928 '19 9 28 ' 

27'5 93 1'24 93 1'5 8 93 1' 
27'6 934'62 934'96 935' 
27'7 93 8'01 93 8'35 93 8' 
27'8 94 1 '4° 94 1'74 942' 
27'9 944'7 8 945' 12 945' 

28'0 948'17 948'5 1 948' 
28'1 95 1'5 6 95 1'89 951.' 
28'2 954'94 955'28 955' 

98 
37 
76 
14 
53 

92 

3° 
69 
07 
46 

85 
23 
62 
01 

3 
I 

.~. 

915'3 2 
9 18'7 I 
922 '°9 
925'48 
928 '87 

93 2 '2 5 
935'64 
939'03 
942'41 
945'80 

949'19 
95 2'57 
955'96 

-------------------

4 [; 6 

Millibars, 

9 15 '66 916 '00 9 16'34 
9 19'°5 919'39 9 19'72 
922 '43 922 '77 923'11 
925'82 926'16 926'50 
929'2 I 929'54 929'88 

93 2'59 93 2'93 933'27 
935'9 8 93 6'3 2 93 6 '66 
939'37 939'7° 940 '04 
942'75 i 943'09 943'43' 
946'14 ! 946 '48 94 6'82 

949'5 2 949'86 95 0'20 
952'9 1 953'25 953'59 
95 6'3 0 95 6'64 95 6 '97 

7 8 

9 16 '68 9 I 7'02 
920'06 920'40 
923'45 923'79 
926 '84 927' 17 
93°'22 93 0'5 6 

933'61 933'95 
93 6'99 937'33 
940'3 8 940 '7 2 
943'77 944'1 I 

947' 15 947'49 

95 0'54- 95 0 '88 
953'93 954'26 
957'3 I 957'65 

28'3 95 8'33 95 8'67 959' 
28'4 96 1'71 962 '°5 962 ' 

959'34 959'68 960 '02 960'3 6 960 '70 961 '04 
962 '73 963'°7 963'41 963"75 964'°9 I 964'42 39 

28'5 965'10 96 5'44 
28'6 968 '49 968 '83 
28'7 97 1'87 972'2 I 
28'8 975'26 975'60 
28'9 97 8'65 97 8'99 

29'0 982 '03 982 '37 
29'1 985'42 985'76 
29'2 988 '81 989'14 
29'3 992 '19 992 '5 3 
29'4 995' 5~ 995'9 2 

29'5 998'9 6 999'3° 
29'6 1002 '35 1002 '69 
29'7 1005'74 1006'08 
29'8 11009012 10°9'46 
29'9 1012'5 1 1012'85 

30'0 101 5'9° 1016'23 
30 '1 101 9'28 101 9'62 
3°'2 1022,67 1023 '01 
3°'3 1026'°5 1026'39 
3°'4 1029'44 1029'7 8 

3°'5 1032'83 1°33" 17 
30 '6 1036'21 1036'55 
3°'7 1039'60 1039'94 
30 '8 1042 '99 1°43'33 
3°'9 1046 '37 ] 046'7 I 

HOURLY VALUES, 

965' 
969' 
972 ' 
975' 
979' 

982 ' 
986 ' 
989' 
99 2' 
996 ' 

999' 
1003' 
1006, 
10°9' 
101 3' 

1016, 
101 9' 
102 3' 
1026, 

1°3°' 

1°33' 
]03 6' 
1°4°' 
1043' 

78 
16 
55 
94-
32 

57 
96 
35 
73 
12 

50 
89 
28 
66 

1°47' °5 

966 '12 
969' 5° 
97 2'89 
97 6'28 
979'66 

98 3'05 
986'44 
989'82 
993'2 I 
996' 59 

999'9 8 
10°3'37 
1006'75 
1010'14 
101 3'53 

1016'9 I 
1020'3 0 
102 3'68 
1027'07 
1030 '46 

1°33'84 
1°37'23 
1040 '62 
1°44'00 
1°47'39 

966 '46 i 966'79 96]'13 967'47 967'81 

969
08 41 970'18 97

0
°5' I 

97 0'86 971'20 
973"23 973'57 973'9 1 974'24 974'5 8 
97 6'61 97 6'95 977'29 977'63 977'97 
980 '00 980 '34 980'68 98 I '02 981 '3 6 

983'39 983'73 984'06 984'4° 984'74 
986 '77 987' I I 987'45 987'79 988 '13 
990'16 99°'5° 990'84 991 '18 99 I' 5 I 
993 '55 993'88 994'22 994'5 6 I 994'9° 
996'93 997'27 997"61 997'95 i 99 8 '29 

I 

i 

1000'3 2 1000'66 1001'00 100 I' 3 3 "1001'67 
10°3'7 1 1004'04 10°4'3 8 10°4'7 2 : 1005'06 
10°7'°9 1007'43 10°7'77 1008'1 I : 1008'45 
1010'48 1010'82 1011'16 1011'49 '1011'83 
101 3'86 1014-'20 101 4'54 101 4'88 101 5'22 

101 7'25 101 7'59 101 7'93 101 S'27 1018'61 
1020'64- 1020'98 1021'3 1 1021'65 102 1'99 
1024'02 1024'36 1024'70 102 5'°4 102 5'3 8 
1027'41 102 7"75 1028'09 1028'43 1028'76 
1030'80 103 1'13 1031'47 1031'81 1031.'15 

1034'18 1°34'5 2 J.034'S6 i 1035 '2O 1035'54 
1037' 57 1037'9 I 1038'25 1038'5 8 1038 '92 
1040'95 1°41'29 104 1'63 1°41'97 1°42'3 1 
1044-'34 1044'68 1045'02 1°45'36 1°4-5'7° 
104773 1048'07 1048 '40 1048'74 1049'08 

~~--~.~---.--------

9 

9 17'35 
920 '74 
924'13 
927'5 1 
93 c '9° 

934'29 
937'67 
941 '06 
944'44 
947'83 

95 1'22 
954'60 
957'99 
961 '3 8 
964'7 6 

968 '15 
97 I '54 
974'9 2 
978'3 I 
981 '69 

985'08 
988 '47 
99 1 '85 
995'24 
99 8'63 

1002'01 
10°5'4° I 

1008 '7 8 
1012'17 
101 5'5 6 

1018'94 
1022'33 

: 1025'7 2 
1029'10 

' 1032'49 

i 1035'88 
I 10 39'26 
i, 1042'65 

1046'03 
1°49'42 

11 
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I, Degrees I 0 
I Ab-
I solute, 

I~~~~ 
I 251 7'6 
I 25 2 5'8 
I 253 4-'0 
I 25+ 2'2 

I
, 255 

25 6 
257 
25 8 
259 

260 
261 
262 

I 26 3 
264-

26 5 
266 
267 
268 
269 
27° 
27 1 

27 2 
273 
274-

275 
27 6 
277 
27 8 
279 
280 
281 
282 

28 3 
284-

28 5 
286 
287 
288 
28 9 
29° 
29 1 

29 2 

293 
294-

0'4-
+ 1'4 
+ 3"2 
+ 5'0 
+ 6'8 

+ 8,6 
+10'4 
+12'2 
+14-'0 
+ 15'8 

+17'6 
+ 19'4-
+21'2 
+23'0 
+24-'8 

+26'6 
+28'4-
+ 3J

O'2 

+ 32 '0 

+ 33'8 

+ 35'6 
+ 37'4-
+39'2 
++1'0 
+4-2 '8 

+4-4-'6 
+4-6'4-
+4-8'2 
+50'0 
+ 5 1'8 

+ 53'6 
+55'+ 
+ 57'2 
+ 59'0 
+60'8 

+62'6 
+64-'4-
+66'2 
+68'0 
+69'8 

295 +7 1'6 
296 +73'4-
297 +7 S'2 
29 8 +77'0 
299 +7 8'8 

300 +So'6 
301 +82'4-
302 +84-'2 
303 +86'0 
304- +87'8 

305 +89'6 
306 +9 1 '4-
307 +93'2 
308 +95 '0 
309 +96'8 
310 +98'6 

HOURLY VALUES FROM AUTOGRAPHIC RECORDS, 

TABLE II.-TEMPERATURE, 

Degrees Absolute to Degrees Fahrenheit, 

The equations are A=273+~(F-32), F=32+~(A-273), 
9 5 

9'2 
7'4-
5 '6 
3'8 
2'0 

0'2 
+ 1'6 
+ 3'4-
+ 5'2 
+ 7'0 

+ 8'8 
+10'6 
+ 12'4-
+14'2 
+16'0 

+17'8 
+ 19'6 
+21'4-
+23'2 
+25'0 

+26'8 
+28'6 
+3 0 '4-
+3 2 '2 

+34-'0 

+35'8 
+37'6 
+39'4-
+ 4-1 '2 
+4-3'0 

+4-4-'8 
+ 4- 6'6 
+ 4- 8'4-
+ 5°'2 
+ 52 '0 

+ 53'8 
+ 55'6 
+ 57'4-
+ 59'2 
+61'0 

+62'S 
+64-'6 
+66'4-
+68'2 
+7 0 '0 

+7 1 'S 
+73'6 
+75'4-
+77'2 
+79'0 

+80'S 
+82'6 
+84-'4-
+86'2 
+88'0 

+89'8 
+9 1 '6 
+ 93'4-
+95'2 
+97'0 
+98'8 

2 3 

9'0 
- - 7'2 

5'4-
3'6 
I '8 ~ 

0'0 
+ I'S 
+ 3'6 
+ 5'4-
+ 7'2 

+ 9'0 
+IO'S 
+ 12,6 
+14-'4-
+ 16'2 

+IS'O 
+19'8 
+21'6 
+23'4-
+25'2 

+27'0 
+2S'8 
+3 0 '6 
+3 2 '4-
+34-'2 

+ 36 '0 

+37'8 
+39'6 
+ 4 1 '4-
+4-3'2 

+4-5'0 
+4-6 '8 
+4-8'6 
+ 50 '4-
+ 52 '2 

+ 54-'0 
+ 55'8 
+57'6 
+ 59'4-
+61'2 

+63'0 
+64-'8 
+66'6 
+ 68'4-
+7 0 '2 

+7 2 '0 

+73'8 
+75'6 
+77'4 
+79'2 

+81'0 
+82'8 
+ 84-'6 
+86'4-
+88'2 

+9 0 '0 

+9 1 '8 
+93'6 
+95'4-
+97"2 
+99'0 

+ 0'1 
+ 1'9 
+ 3'7 
+ 5'5 
+ 7'3 

+ 9'1 
+10'9 
+ 12'7 
+14-'5 
+ 16'3 

+ 1 8'1 
+19'9 
+21'7 
+23'5 
+25'3 

+27'1 
+28'9 
+3 0 '7 
+3 2 '5 
+34-'3 

+36 '1 

+37'9 
+39'7 
+41'5 
+4-3'3 

+4-5'1 
++6'9 
+4-8 '7 
+5 0 '5 
+ 52 '3 

+54'1 
+ 55'9 
+57'7 
+59'5 
+61'3 

+63'1 
+64-'9 
+66'7 
+68'5 
+7 0 '3 

+7 2 '1 

+73'9 
+75'7 
+77'S 
+79'3 

+81 'I 
+82'9 
+84-'7 
+86'5 
+88'3 

+9 0 '1 

+91'9 
+93'7 
+9S'5 
+97'3 
+99'1 

4 5 

Degrees Fahrenheit, 

8'7 
6'9 
5' 1 

3'3 
1'5 

+ 0'3 
+ 2'1 
+ 3'9 
+ S'7 
+ 7'5 

+ 9'3 
I + 11'1 

+ 12'9 
+ 14-'7 
+ 16'5 

+ IS'3 
+20'1 
+21'9 
+23'7 
+25'5 

+27'3 
+29'1 
+3 0 '9 
+3 2 '7 
+34'5 

+ 36 '3 
+3 8 '1 

+39'9 
+41'7 

I +43'5 

+4-5'3 
+4-7'1 
+48 '9 
+ 50,? 
+ 52 '5 

+ 54-'3 
+ 56 '1 

+57'9 
+ 59'7 
+61'5 

+63'3 
+65'J 
+66'9 
+6S'7 
+7°'5 

+7 2 '3 
+74-'1 
+75'9 
+77'7 
+79'5 

+81'3 
+83'1 
+84-'9 
+86'7 
+88'S 

+90 '3 
+9 2 '1 

+93'9 
+95'7 
+97'S 
+99'3 

S'5 
6'7 
4'9 
3'1 
1'3 

+ 0'5 
+ 2'3 
+ 4-'1 
+ 5'9 
+ 7'7 

+ 9'5 
+11'3 
+ 13'1 
+14-'9 
+ 16'7 

+ 18'5 
+20'3 
+22'1 
+23'9 
+ 25'7 

+27'5 
+29'3 
+ 3 1'1 

+3 2 '9 
+34-'7 

+3 6'5 
+ 38'3 
+4-0 '1 
+41'9 
+4-3'7 

+4-5', 
+4-7'3 
+4-9'1 
+5 0 '9 
+ 52 '7 

+54'5 
+ 56'3 
+ 58 '1 

+ 59'9 
+61'7 

+63'5 
+65'3 
+67'1 
+68'9 
+7 0 '7 

+ 72 '5 
+74-'3 
+7 6 '1 

+77'9 
+79'7 

+81'S 
+83'3 
+85'1 
+86'9 
+ 88'7 

+90 '5 
+9 2 '3 
+94-'1 
+95'9 
+97'7 
+ 99'5 

6 

8'3 
6'5 
4-'7 
2'9 
I 'I 

+ 0'7 
+ 2'5 
+ 4-'3 
+ 6'1 
+ 7'9 

+ 9'7 
+ I 1'5 
+13'3 
+15'1 
+16'9 

+ 18'7 
+20'5 
+22'3 
+24-'1 
+25'9 

+27'7 
+29'5 
+ 3 1'3 
+ 33'1 
+34-'9 

+3 6'7 
+3 8'5 
+4-0'3 
+4 2 '1 

+4-3'9 

+4-5'7 
+4-7'5 
+4-9'3 
+ 51 '1 

+ 52 '9 

+ 54-'7 
+ 56'5 
+ 58'3 
+60'1 
+61'9 

+63'7 
+65'5 
+67'3 
+69'1 
+7°'9 

+7 2 '7 
+74-'5 
+7 6'3 
+7 8 '1 

+79'9 

+81'7 
+83'5 
+85'3 
+87'1 
+88'9 

+90 '7 
+9 2 '5 
+94-'3 
+96 '1 

+97'9 
+99'7 

7 
----

- 8' I 
- 6'3 
- 4-'5 
- 2'7 
- 0'9 

+ 0'9 
+ 2'7 
+ 4-'5 
+ 6'3 
+ 8'1 

+ 9'9 
+11'7 
+ 13'5 
+ I 5'3 
+ 17'1 

+ 18'9 
+20'7 
+22'5 
+24-'3 
+26'1 

+27'9 
+29'7 
+3 1'5 
+33'3 
+ 35'1 

+3 6'9 
+3 8'7 
+4-0' 5 
+4- 2 '3 
+4-4'1 

+4-5'9 
+47'7 
+49'5 
+5 1'3 
+ 53'1 

+54'9 
+ 567 
+ 58'5 
+60'3 
+62'1 

+63'9 
+65'7 
+67'5 
+69'3 
+7 1'1 

+7 2'9 
+74-'7 
+76'5 
+78'3 
+80'1 

+81'9 
+83'7 
+85'5 
+87'3 
+89'1 

+90'9 
+9 2'7 
+94-'5 
+96'3 
+98'1 
+99'9 

--

8 I 9 I 

- 8'0 i- 7'8 
- 6'21- 6'0 
- 4-'4- - 4-'2 

-- 2'6 ' - 2'4-
- o,S - 0,6 

+ 1'0 + 1'2 
+ 2'8 + 3'0 
+ 4-'6 + 4-'8 
+ 6'4- + 6,6 

+ 8'2 + 8'4-

+ 10'0 + 10'2 
+ I I '8 + 12'0 
+ 13'6 + 13'8 
+ 15'4- + 15'6 
+ 17'2 + 17'4-

+ 19'0 + 19'2 
+ 20'8 1+ 2 1'0 
+ 22'6 1+ 22'8 
+ 24-'4- :+ 24-'6 
+ 26'2 + 26'4-

+ 28'0 + 28'2 

+ 29'8 + 30'0 
+ 3 I ,6 + 3 I '8 
+ 33'4- + 33'6 
+ 35'2 + 35'4 

+ 37'° + 37'2 
+ 38'8 + 39'0 
+ 4-°'6 + 40 '8 
+ 42'4 + 4- 2'6 
+ 44-'2 + 4-4'4-

+ 4- 6'0 + 46'2 
+ 4-7'8 + 48'0 
+ 49'6 + 4-9'8 
+ 5 I '4- + 51 '6 
+ 53'2 + 53'4-

+ 55'0 + 55'2 
+ 56 '8 + 57'0 
+ 58'6 + 58'S 
+ 60'4 + 60'6 
+ 62'2 + 62'4-

+ 64-'0 + 64-'2 
+ 65'8 + 66'0 
+ 67'6 + 67'8 
+ 69'4- + 69'6 
+ 71'2 + 7 1'4-

+ 73'0 + 73'2 
+ 74-'8 + 75'° 

1+ 76'6 + 76'8 
1+ 78'4- + 78'6 

+ 80'2 + 80'4-

+ 82'0 + 82'2 
+ 83'8 + 84-'0 
+ 85'6 + 85'8 
+ 87'4- + 87'6 
+ 89'2 + 89'4-

+ 9 1'0 + 91 '2 
+ 92'8 + 93'0 
+ 94-'6 + 94-'8 
+ 96 '4 + 96'6 
+ 98'2 + 98'4-
+IOC'O +100'2 



NOTES ON THE METEOROLOGICAL SUMMARIES, 

TABLE III.-V APOUR PRESSURE, 

Mercury-Inches to Millibars, 

InChcs.I-~L 1 ~ .. _.I_ .2 __ 1_-_-3 _J~4 Mmi~>a". 5 
6 7 

0'0 

0'1 
0'2 
0'3 
0'4-
0'5 
0'6 
0'7 
0'8 
0'9 
1'0 

° 10 
20 
3° 
4-0 

5° 
60 

7° 
80 

9° 
100 
110 

120 

I 
13° 
14-0 

Inches. I 
0'0 
0'1 
0'2 
0'3 
0'4 

0'5 
0,6 
0'7 
0,8 
0'9 

1'0 
I 'I 

1'2 
1'3 
I '4-

I' 5 
]'6 
1'7 
1 ,8 
1'9 
2'0 

10'2 
13'5 
16'9 
20'3 
23'7 
27'1 
3°'5 
33'9 

0'0 

4-' 5 
8'9 

13'4-
17'9 

22 '4-
26'8 
3 I '3 
35'8 
40 '2 

4-4- '7 
49'2 
53'6 
58' I 
62'6 

0 

0'00 
2'54 
5'08 
7,62 

10' I 6 

12'7° 
15 '24-
17'7 8 
20'3 2 
22'86 

25'4-° 
27'94 
3°'48 
33'02 
35'5 6 

38' I ° 
40'64-
4-3'18 
4-5'7 2 
4- 8'26 
50'80 

--~---

0'3 
3'7 
7'1 

10'5 
13'9 
17'3 
20 7 
24-'0 
27'4 
30 '8 
34'2 

0'4-
4'9 
9'4-

13'9 
18'3 

22'8 
27'3 
3 I '7 
36 '2 

40 '7 

4-5 '2 
4-9'6 
54-' I 
58'6 
63'0 

0'25 
2'79 
5 '3 3 
7'87 

10'4] 

] 2 '95 
15'4-9 
18'03 
20'57 
23 'I I 

25'65 
28"9 
3°'73 
33'27 
35'8 I 

38'35 
40 '89 
4-3'4-3 
4- 5 '97 
4-8 ' 5 I 
5 I '05 

0'7 
4'1 
7'4-

10,8 
14-'2 
17'6 
2 I '0 

24 '4 
27'8 
3 I '2 

34-' 5 

]'0 

4-'4 
7'8 

I 1'2 
14-'6 
17'9 
21'3 
247 
28'1 
3 I' 5 
34'9 

1'4-
4-7 
8' I 

I ] '5 
14'9 
18'3 
2 I '7 
25' I 
28'4 
3 1 '8 
35'2 

]'7 
5' I 
8'5 

] 1'9 
15'2 
] 8'6 
22'0 
25'4 
28'8 
32 '2 

35'6 

2'0 
5 '4-
8'8 

] 2'2 
15,6 
19'0 
22 '3 
25'7 
29'1 
32 '5 
35'9 

2'4-
5'8 
9'1 

12'5 
15'9 
19'3 
22'7 
26'1 
29'5 
32 '8 
36 '2 

TABLE IV,-WIND VELOCITY, 

Miles per Hour to Metres per Second, 
1 mile per hour = 0'44704 metres per second, 

0'9 II 

5'4 
9'8 

14-' 3 
18'8 

23'2 I 

27'7 I 

32 '2 I 

36'7 I 

4 1'1 

4-5 '6 
5°'1 

54'5 I' 59'0 
63'5 

2 

0'5 I 
3'°5 
5'59 
8'] 3 

]0'67 

13'2 I 
15'75 
18'29 
20'83 
23'37 

25 '9 I 
28'45 
30 '99 
33'53 
36'07 

38'61 
4 I'] 5 
4-3'69 
46'23 
48'77 
5 I '3 I 

1'3 
5'8 

10'3 
] 4- ,8 
19'2 

23'7 
28'2 i 

32 '6 ! 

37' I I 

41 '6 I 

4-6'0 

5°'5 
55'0 I 

59'5 
63'9 

10'7 
15'2 
19'7 

24'1 
28'6 
33 'I 
37'6 
42 '0 

4-6' 5 
5 1'0 
55'4-
59'9 
64'4 

2'2 I 

6'7 I 

I I '2 I 

15'6 
20'1 

24'6 
29'1 
33'5 
38 '0 

+2'5 

46'9 
5 I '4 
55'9 
60'3 
6+'8 

TABLE V,-RAINFALL, 

inches to J.lfillimetres, 

3 4 I 5 I 
Milli metres, 

0'7 6 1'02 ] '27 
3'30 3'5 6 3 '8 I 
5'84- 6'10 6'35 
8'3 8 8,64 8'89 

10'92 ] 1'18 ] J '4-3 

13'4-6 ] 3 '7 2 13'97 
16'00 16'26 16'5 I 
18'54 18'80 19'°5 
21'08 2 I' 34- 2 I '59 
23'62 23 '88 24-'13 

26'16 26'+2 26'67 
28'7 0 28'96 29'2 I 
3 I '24- 31'5° 3] '75 
33'7 8 34 '04- 34-'29 
36'3 2 36'5 8 36'83 

38'86 39'12 39'37 
4- 1 '4-0 4- I '66 41 '9 I 
4-3'94- 44'20 4-4 '4- 5 
4-6 '4- 8 46'74- 4-6'99 
4-9'02 4-9 '2 8 49'53 
5] '56 51'82 52'07 

------ .. 

2'7 
7'2 

II '6 
16' I 
20'6 

25'0 
29'5 
34-'0 
38'4 
4-2 '9 

4-7'4 
5 1'9 
56 '3 
60'8 
65'3 

6 

I' 5 2 
4'06 
6'60 
9' I 4-

I 1'68 

14-'22 
16'76 
19'30 
21'84 
24-'3 8 

26'9 2 
29'46 
32'00 
34'54 
37'08 

39'62 
42'16 
4-4'7 0 
4-7'24 
4-9'7 8 
52'3 2 

I 7 
---'-

I 

3'1 
7'6 

12'1 
16'5 
2 I '0 

25' 5 
3°'0 
34-'4-
38'9 
43 '4-

4-7'8 
52 '3 
56'8 
61 '2 

65'7 

7 

1'7 8 
4'3 2 
6'86 
9'4-° 

I I '94-

14-'48 
17'02 
19'5 6 
22'10 
24'64 

27'18 
29'72 
32'26 
34- '8o 
37'34-

39'88 
42'42 
4-4-'9 6 
4-7'5 0 
50 '04-
52'5 8 

I 

8 

2'7 
6'1 
9'5 

12'9 
16'3 
19'6 
23'0 
26'4-
29'8 
33'2 
36'6 

3'6 
8'0 

12', 
17'0 
21'5 

25'9 
30 '4 
34-'9 
39'3 
4-3 ,8 

4- 8 '3 
52 '8 
57'2 
6]'7 
66'2 

8 

2'°3 
4'57 
7 'I I 
9'65 

12']9 

14-'73 
17'27 
19'8 I 
22 '35 
24-'R9 

27'4-3 
29'97 
32 '5 I 
35'0 5 
37'59 

40 '13 
,p'67 
45'2 ] 
47'75 
5°'29 
52'83 

I 

9 

3'0 
6'4 
9'8 

13'2 
16'6 
20'0 
23'4-
26'8 
3°'1 
33'5 
36'9 

4'0 
8, 5 

13'0 
17' 4-
21'9 

26'4-
30 '8 
35'3 
39'8 
44'3 

487 
53 '2 

57'7 
62'1 
66'6 

9 

2'29 
4-'83 
7'37 
9'9 1 

12'4-5 

14'99 
17'53 
20'°7 
22,61 
25' 1 5 

27'69 
3°'23 
32'77 
35'3 I 
37'85 

4°'39 
4-2'93 
4-5 '47 
4- 8'0] 
50'55 
53'°9 

83 
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