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Methods

Weather records at Geneva, New York' for the years 1893...2009 were examined for the
presence of trends in air temperature. Records include daily maximum and minimum
temperatures, and for each year in the series, mean, mean maximum, and mean minimum air
temperatures were compiled. All temperatures are recorded in Fahrenheit degrees (°F).

In addition, subsets of each year were examined to determine patterns of winter and summer
temperatures.

Winter trends were examined by looking at each January and February of the series (i.e. the 59 or
60 mid-winter days). These two months were the coldest months for 71 of the 117 years. The
process was repeated to include December of the appropriate winter year®: these three months
being the coldest in 113 of the 117 years.

The same approach was used for summer. July and August were the warmest months for 96 of
the 117 years. When June was included, the warmest months for 116 of the 117 years were
covered.

Second-degree polynomial locally-weighted regressions (Cleveland, 1979), using the R (Ihaka,
1996) function loess, were fitted to characterise trends. Spans of the local regressions were
selected such that 4/C (Akaike, 1974) was minimised for each graph.

Missing data

Of the 42,795 days in the study (117 years plus December of 1892), 58 were missing a
maximum, a minimum, or both. 55 instances of the missing data occurred in years 1895 and
1898.

Number of days with missing data are as follows:
Jan Feb Mar Apr May Jun  Jul Aug Sep  Oct Nov Dec

1893 1

1894 1

1895 18 12 2

1898 20 3

1903 1

' The New York State Agricultural Station Vegetable Crops Farm weather station (NOAA benchmark weather
station, #3031840) is presently located at 42°52.6" N, 77°01.9” W. Altitude is 718 ft above sea level. Data before
1963 was collected at various other sites at the Experiment Station, all within a half mile radius. Data is available at
www.nysaes.cornell.edu/weather/history.

% For example, December of 2008 is grouped with January and February of 2009. December of 1892 was included in
the data.
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Results

Values for the 15 statistics are given in Table 1. Figures 1...5 display the data overlaid with trend
lines. The figures are:

Fig. 1 Mean, mean maximum, and mean minimum annual temperatures

Fig. 2 Mean, mean maximum, and mean minimum winter (January and February) temperatures

Fig. 3 Mean, mean maximum, and mean minimum winter (December, January and February)
temperatures

Fig. 4 Mean, mean maximum, and mean minimum summer (July and August) temperatures

Fig. 5 Mean, mean maximum, and mean minimum summer (June, July and August)
temperatures

Observed ranges in the statistics were as follows:

Lowest Highest
Annual Mean 45.1 52.1
Mean maximum  53.7 62.6
Mean minimum  35.2 41.8
Winter Mean 15.8 34.0
(Jan, Feb) Mean maximum  24.3 42.6
Mean minimum 6.7 26.4
Winter Mean 19.1 343
(Dec, Jan, Feb) Mean maximum  27.3 43.0
Mean minimum 10.4 26.8
Summer Mean 65.4 75.1
(Jul, Aug) Mean maximum  73.8 86.9
Mean minimum  54.5 63.4
Summer Mean 64.6 73.1
(Jun, Jul, Aug) ~ Mean maximum  73.2 85.5
Mean minimum  54.4 62.2

Observed ranges in the overall daily data, and years of occurrence, were

Lowest Highest
Mean -16 (1934) 92 (1936)
Maximum -4 (1918) 106 (1936)
Minimum -31 (1934) 86 (1910)

The extreme monthly averages, and years of occurrence, were

Lowest Highest
Mean 13.1 (1994) 78.1 (1921)
Maximum 20.5 (1979) 90.1 (1921)
Minimum 1.0 (1934) 66.1 (1921)
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The figures suggest a cyclical pattern of temperature over the 117 years. Starting with lower
temperatures at the beginning of the series (1893), there was an increase to the 1930s, a decline
to about 1980, and a rise thereafter.

For the summer series, cycles were more pronounced for the maximum temperatures and
essentially ‘flat’ for the minimum temperatures. Year to year fluctuations in the summer
temperatures were markedly less than those for the winter.

The results presented are simply a description of temperature patterns observed at Geneva, New
York. No backward or forward extrapolation is implied, and no wider inferences on national or
worldwide trends are made.
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Fig 4. Summer temperatures (July, August) of 1893...2009
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Table 1. Annual and seasonal means for air temperature, 1893...2009

Annual Winter (Jan, Feb) Winter (Dec, Jan, Feb) Summer (Jul, Aug) Summer (Jun, Jul, Aug)

Mean Mean Mean Mean Mean Mean Mean  Mean Mean Mean Mean Mean Mean Mean Mean

max min max  min max min max min max  min

1893 454 548 359 17.9 25.8 99 204 276 132 693 803 583 689 799 579
1894 48.6 579 393 249 329 168 258 344 172 699 814 585 693 80.2 584
1895 45.1 549 352 196 274 119 238 313 163 70.7 82.6 589 71.1 83.2 59.0
1896 47.3 563 382 233 299 166 26.1 33.1 19.0 706 80.9 602 69.1 79.5 58.6
1897 477 574 38.1 247 324 169 256 33.1 18.1 70.7 8l1.1 60.3 68.0 785 57.6
1898 499 58.8 405 266 333 199 275 343 208 728 83.7 61.8 7I.1 82.0 603
1899 479 577 382 214 290 137 236 309 164 715 835 59.5 709 83.2 58.6
1900 48.8 588 389 244 329 160 264 349 179 733 84.1 62.5 71.7 83.2 60.2
1901 48.1 574 388 226 300 151 247 320 174 740 847 632 724 834 61.3
1902 482 578 386 228 30.6 149 245 32.1 16.9 69.5 80.1 589 674 780 569
1903 484 581 387 268 345 190 264 343 185 68.1 782 579 66.7 77.1 56.3
1904 455 552 357 18.1  26.8 95 19.8 28.1 11.5 69.1 806 57.6 68.7 80.2 572
1905 47.5 575 375 194 274 114 205 28.1 128 703 814 593 69.1 80.2 58.0
1906 489 58.8 390 294 384 203 303 38.7 21.8 722 832 611 709 822 59.6
1907 469 570 367 224 313 135 237 320 153 699 826 572 680 80.6 554
1908 49.0 59.8 38.1 2377 329 145 265 348 18.1 712 83.6 588 705 83.0 579
1909 48.1 58.1  38.1 28.1 362 199 285 36.7 203 69.8 823 574 69.0 813 56.7
1910 48.1 58.0 38.1 235 322 149 243 31.8 167 71.1 829 593 69.2 809 574
1911 496 599 393 273 355 19.1 253 332 173 728 854 602 71.1 83.3 588
1912 479 584 375 185 263 108 24.1 31.7 16.6 71.0 837 582 688 81.8 558
1913 504 612 396 292 381 204 309 392 225 710 846 575 69.7 83.2 56.1
1914 476 575 378 21.7 30.1 134 258 338 178 71.1 824 598 69.8 81.1 58.6
1915 48.6  58.1 39.1 28.0 354 205 273 346 199 687 79.1 583 674 788 56.0
1916 479 582 377 257 341 172 266 340 192 740 867 61.2 703 82.3 583
1917 452 546 358 225 31.1 139 243 324 162 71.1 819 604 68.7 796 579
1918 48.1 58.7 37.6 18.9 28.5 93 19.1 27.8 104 713 84.0 587 68.7 809 564
1919 494 59.7 39.1 30.1 382 219 313 389 237 699 8.0 579 706 829 583
1920 48.3 579 38.7 18.8 27.7 98 203 290 11.5 69.8 80.7 588 689 79.7 58.1
1921 519 624 414 294 374 215 304 378 230 737 858 61.7 724 850 597
1922 49.1 594 388 256 344 168 263 348 179 69.7 812 581 689 80.5 572
1923 47.0 58.1 360 214 30.1 12.7  24.1 324 157 679 814 545 67.7 81.0 544
1924 46.5 56.1 369 241 324 157 285 36.5 205 692 814 570 675 79.6 554
1925 48.1 583 378 26.1 357 165 26.1 35.1 170 694 814 574 694 815 574
1926 458 555 362 248 328 168 26.1 334 188 699 81.2 587 675 79.0 559
1927 489 590 389 269 348 190 258 336 18.0 68.1 794 56.7 66.5 782 547
1928 492 586 398 27.8 358 198 288 36,5 21.1 72,6 833 619 69.9 804 595
1929 48.5 582 388 249 320 177 280 348 212 692 814 570 683 80.6 56.1
1930 497 60.2 39.1 283 368 197 279 357 202 69.8 839 558 698 83.0 56.6
1931 52.1 62.6 416 272 358 185 279 358 200 737 855 620 719 83.8 599
1932 50.2  60.1 403 340 41.6 264 343 417 268 704 822 58.6 69.8 81.5 58.1
1933 50.1 60.8 39.5 332 426 238 33.6 430 242 723 855 592 719 853 585
1934 485 596 374 209 303 114 23.0 323 137 703 840 56.6 709 84.7 57.1
1935 482 579 385 245 330 160 256 33.6 17.6 727 843 61.2 70.7 823 59.1
1936 490 592 389 214 284 143 223 289 157 725 859 59.1 714 844 584
1937 495 589 400 31.5 395 235 321 40.0 243 73.6 855 61.7 7T1.7 83.3 60.1
1938 50.5 61.0 40.0 276 359 192 28,0 356 203 738 86.1 614 71.6 843 589
1939 496 605 387 275 37.1 17.8 288 372 203 73.0 858 602 715 84.1 589
1940 46.8 564 372 21.7 300 134 250 330 170 702 81.8 58.5 689 803 574
1941 504 609 398 247 322 173 273 348 199 719 838 599 71.1 83.2 59.0
1942 497 596 398 245 319 170 273 348 199 710 829 591 702 819 584
1943 484 585 382 253 334 172 256 33.1 18.0 71.7 835 599 72.1 84.0 60.2
1944 497 600 394 29.0 375 205 285 373 19.7 73.6 869 604 72.1 849 593
1945 49.1 59.1 39.1 228 302 153 236 307 165 71.0 829 592 692 80.8 57.6
1946 504 616 392 267 352 181 260 34.1 180 685 809 561 676 80.1 552
1947 49.5 596 394 27.1 349 193 288 367 208 732 845 619 710 827 593
1948 48.6 59.2 38.1 224 314 133 244 327 16.1 70.6 82.8 58.5 69.1 81.1 572
1949 50.6 613 399 310 404 21.6 3I1.1 399 223 734 857 610 73.1 85.5 60.6



Annual

Winter (Jan, Feb)

Winter (Dec, Jan, Feb) Summer (Jul, Aug) Summer (Jun, Jul, Aug)

Mean Mean Mean Mean Mean Mean Mean  Mean Mean Mean Mean Mean Mean Mean Mean

max min max  min max min max min max  min

1950 47.5 575 376 29.0 37.8 202 298 384 213 693 804 582 683 79.5 570
1951 48.4 579 388 27.8 359 197 273 352 194 69.5 809 58.0 68.1 79.1  57.1
1952 492 589 396 285 36,5 206 29.1 36.7 214 71.7 837 59.8 705 82.1 58.8
1953 50.2 60.1 402 30,0 37.6 224 308 37.9 237 70.7 83.0 585 695 81.7 574
1954 48.4 58.1 388 26,5 348 181 29.2 37.1 212 69.0 81.0 56.9 68.7 80.3 57.1
1955 49.2 59.0 394 239 315 16.3 253 324 182 751 86.8 634 727 84.5 609
1956 47.0 564 375 254 321 18.8 25.1 31.8 184 682 785 579 67.7 78.5 57.0
1957 48.6 583 388 242 327 156 272 352 19.2 683 80.0 56.7 68.7 80.3 572
1958 46.4 55.7 37.1 22.1 294 148 263 33,6 189 694 80.5 584 66.8 77.9 558
1959 48.9 587 390 21.8 31.0 127 217 30.5 129 734 850 61.7 715 829 60.2
1960 47.3 571 376 27.0 342 199 286 354 218 68.6 800 573 679 79.2  56.5
1961 47.8 572 384 22,1 315 12.7 222 31.6 127 699 79.7 60.0 68.1 782 58.0
1962 47.0 57.0 37.1 22.6 315 13.7  25.1 328 174 682 79.6 56.8 67.5 78.8 563
1963 46.3 569 358 186 270 102 21.0 29.7 124 685 798 57.1 676 794 559
1964 48.0 577 383 259 341 177 246 325 167 689 795 582 675 779 57.1
1965 46.5 56.0 370 22.1 31.7 126 245 335 155 674 785 564 664 775 552
1966 47.1 563 379 2311 308 154 265 33.6 193 703 81.0 596 690 79.6 583
1967 46.7 55,6 379 260 343 17.8  27.1 349 194 678 77.6 58.1 683 78.5 582
1968 46.5 55.5 375 19.0 274 105 23.1 31.0 152 692 79.6 589 675 77.5 575
1969 46.6 551 380 235 303 16.7 23.8 30,6 17.1 69.8 794 60.1 679 77.5 584
1970 46.7 555 379 189 272 106 203 27.8 129 702 80.1 60.2 68.5 78.5 585
1971 46.7 554 380 214 29.1 13.8 23.1 30.6 157 67.8 717 57.8 670 772 56.8
1972 454 53.7 37.1 224 306 143 257 337 176 687 718 595 666 756 57.6
1973 48.7 57.0 404 238 320 156 26.1 338 183 714 81.0 618 704 799 60.8
1974 46.4 549 378 232 31.0 153 252 326 177 69.5 79.3 59.7 67.7 773 582
1975 48.1 56.6 397 274 347 20.1 283 35,0 21.6 709 80.8 60.9 69.3 78.9 59.7
1976 45.5 544 367 234 329 139 247 33.5 159 669 757 58.1 67.1 76.3 579
1977 472 556 388 18.8 25.8 11.9 198 27.3 123 69.6 79.1 60.1 67.6 77.0 582
1978 45.6 545 368 179 249 109 209 27.6 142 70.0 80.6 595 684 789 58.0
1979 47.1 555 38.7 17.3 243 103 214 284 145 69.1 787 59.5 678 77.6 58.0
1980 46.1 547 375 228 292 164 260 326 195 71.0 807 614 682 78.1 583
1981 473 55.8 388 233 31.6 151 233 319 147 69.8 79.0 60.6 68.8 78.2 594
1982 47.0 56.1 378 19.5 275 114 225 29.7 153 682 78.7 577 664 763 56.5
1983 48.0 56.8 39.1 262 33.6 189 293 369 21.8 719 824 615 700 80.6 59.3
1984 47.3 55.7 389 259 336 183 254 327 182 70.0 793 60.8 68.9 78.5 594
1985 469 556 383 21.9 288 150 26.1 333 189 68.6 78.5 58.8  66.3 75.9 56.6
1986 47.5 556 394 240 30.5 17.6  24.1 302 18.0 67.8 764 59.2  66.5 754 576
1987 48.1 56.5 398 23.0 30.1 16.0 257 322 192 695 786 603 68.8 78.0 59.5
1988 47.1 563 38.0 228 31.1 145 260 332 187 722 824 619 698 80.3 594
1989 459 544 374 254 330 179 263 340 187 69.0 782 59.9 68.3 773 593
1990 49.4 579 408 309 391 227 256 334 17.8 69.1 77.6 60.6 683 773 593
1991 49.5 58.5 405 26.6  34.1 19.1  28.7 363 21.0 71.3 81.3 61.2 703 80.3 60.3
1992 456 53.8 375 259 330 187 276 350 20.1 654 738 570 64.6 732 559
1993 46.1 552 37.1 22.6 312 141 2438 326 17.0 70.6 80.6 60.6 68.7 78.6 589
1994 46.5 556 374 15.8 248 6.7 194 275 114 693 79.0 596 690 787 592
1995 47.3 564 382 247 326 167 274 351 19.7 716 82.0 612 70.6 81.3 599
1996 46.2 547 377 221 30.1 140 227 300 153 69.0 785 59.5 685 78.0 59.0
1997 46.6 552 380 26.1 342 179 286 360 213 678 775 58.0 67.6 773 57.8
1998 50.3 58.8 418 30.1  36.7 23.6 305 36.8 242 699 79.1 60.6 684 776 592
1999 48.7 580 394 254 337 172 288 373 203 704 804 604 69.7 80.0 594
2000 47.0 554 387 249 33.0 167 267 346 189 674 76.1 58.7 66.8 75.6 579
2001 492 581 402 262 33.0 193 2438 31.6 179 703 80.7 599 690 79.1 589
2002 49.0 579 40.2 31.3 38.8 238 33.0 403 257 71.8 82.1 61.5 70.1 80.1 60.1
2003 48.4 57.1 39.7 19.0 264 11.6 21.7 29.0 145 70.6 79.6 61.6 689 77.9 599
2004 472 556 387 203 279 127 240 312 168 68.0 764 59.7 666 752 579
2005 48.2 57.0 394 229 30.7 150 250 325 174 729 827 63.0 723 823 62.2
2006 49.5 58.0 41.1 302 375 229 288 355 221 70.8 79.7 61.8 693 78.3 60.3
2007 47.8 572 385 228 299 156 277 349 205 69.7 80.1 593  69.2 80.0 58.3
2008 476 564 387 27.0 338 20.1 276 342 209 687 78.1 59.3  68.8 782 593
2009 469 560 378 22.1 303 139 244 324 163 68.1 775 58.7 66.6 76.1 57.1
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