
W&M ScholarWorks W&M ScholarWorks 

Reports 

1964 

Solar radiation, Gloucester Point, Virginia : [1960-1963] Solar radiation, Gloucester Point, Virginia : [1960-1963] 

Bernard C. Patten 

J. Ernest Warriner 

Weston Eayrs 

Charles L. Rutherford 

D. K. Young 

See next page for additional authors 

Follow this and additional works at: https://scholarworks.wm.edu/reports 

 Part of the Climate Commons, Other Environmental Sciences Commons, Other Physical Sciences and 

Mathematics Commons, and the The Sun and the Solar System Commons 

Recommended Citation Recommended Citation 
Patten, B. C., Warriner, J. E., Eayrs, W., Rutherford, C. L., Young, D. K., Stone, R. B., & Virginia Fisheries 
Laboratory. (1964) Solar radiation, Gloucester Point, Virginia : [1960-1963]. Special scientific report 
(Virginia Institute of Marine Science); no. 17. Virginia Institute of Marine Science, College of William and 
Mary. https://doi.org/10.21220/V5XK5H 

This Report is brought to you for free and open access by W&M ScholarWorks. It has been accepted for inclusion in 
Reports by an authorized administrator of W&M ScholarWorks. For more information, please contact 
scholarworks@wm.edu. 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by College of William & Mary: W&M Publish

https://core.ac.uk/display/235401798?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://scholarworks.wm.edu/
https://scholarworks.wm.edu/reports
https://scholarworks.wm.edu/reports?utm_source=scholarworks.wm.edu%2Freports%2F130&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/188?utm_source=scholarworks.wm.edu%2Freports%2F130&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/173?utm_source=scholarworks.wm.edu%2Freports%2F130&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/216?utm_source=scholarworks.wm.edu%2Freports%2F130&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/216?utm_source=scholarworks.wm.edu%2Freports%2F130&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/126?utm_source=scholarworks.wm.edu%2Freports%2F130&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@wm.edu


Authors Authors 
Bernard C. Patten, J. Ernest Warriner, Weston Eayrs, Charles L. Rutherford, D. K. Young, Richard B. Stone, 
and Virginia Fisheries Laboratory 

This report is available at W&M ScholarWorks: https://scholarworks.wm.edu/reports/130 

https://scholarworks.wm.edu/reports/130


SOLAR RADIATION, GLOUCESTER POINT, VIRGINIA 
Virginia Fisheries Laboratory Special Scientific Report No. 17 

1960 

gcal/cm2

Date May Jun Jul Aug $ep Oct Nov Dec 
1 691.2 259.6 503.4 488.6 449.8 110.6 279.0 
2 448.2 668.8 615.4 456.0 461.0 331.0 303.8 
3 426.8 641.2 614.8 551. 0 423.2 313.6 278.4 
4 371.0 676.6 596.8 545.6 166.6 321.4 291.8 
5 528.8 470.4 549. 4 460.4 210.6 215.0 268.2 
6 619,6 577.8 . 424.8 409,0 332.6 281.8 258.0 
7 594.2 536.4 467.0 580.4 418.4 106.6 265.0 
8 554.6 627.2 605.4 207.8 88.0 335.8 261.0 
9 745.0 610.0 553.6 464. 2 73.2 249.4 304.4 

10 682.6 331.6 427.2 446,4 430.8 59.4 284.4 
11 703.6 324.2 329.6 211.6 439.6 261.4 24.8 
12 361.2 520.6 312.6 ,,... 159.0'�� 403.8 317.2 78.6 
13 610,6 542.2 520.8 531.6 393.0 313.0 300.8 
14 647.8 353.8 430.6 568.4 383.2 299.8 271.8 
15 525.8 585.8 433.2 347.6 250.8 269.0 100.0 
16 698.8 712.4 493.4 471.8 334.0 227.6 137.6 
17 616.2 687.8 289.0 380.8 321.8 213.2 278.4 
18 539.6 669.4 158.0 350.4 409.4 129,6 274.4 
19 689.4 627.2 605.4 429.0 250.6 280.8 224.8 
20 410,0 598.2 526.0 464,4 122.0 272.0 199.6 
21 572.6 679.2 557,8 256.6 393.2 286.0 28. 8 
22 498,4 678.6 253.4 220.0 413.4 281.0 287.0 
23 491.2 627.8 265.0 524,6 275.2 47.0 283.8 
24 608.8'� 636.4 213.4 515,2 387.4 206.4 106.0 
25 567.6 567.0 488.6 295.2 417.8 170.8 263.6 
26 324,4 593.2 78.0 271.4 288.0 268.8 265.6 
27 750.0 367.2 516.6 158.0 104.8 227.2 269.8 

' 

28 316.8 757.0 542.0 565.2 242,2 26.8 263.4 240.0 
29 486.2 623.2 114.8 572.6 121.0 91.6 171.6 121.2 
30 566.8 588.2 510.8 490.0 285.2 142.8 299.6 138.4 
31 671.0 417.0 374.6 106.6 276.6 

Monthly Tot. 17246,4 16755.2 13831. 6 11413.4 9010.0 7130.6 6965.6 

Daily Mean 574.9 544.9 446.2 380.45 290.32 237.68 224.69 

Daily Maxima 757,0 712.4 615.4 580,4 461.0 331.0 304.4 
Daily Minima 324,4 114.8 78.0 121.0 26.8 47.0 24.8 

'� Power failure, about 2\ hours; uncorrected. 
** Power failure, 6 hours, Hurricane Donna; uncorrected. 
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1961* 

gcal/cm2

Date Jan Feb · Mar .. Apr · .. May Jun 

1 174,0 275,4 126.0 319.0 272. 4- 628.4 
2 235.6 108,2 469.2 636,4 630.8 695.2 
3 135,0 31.8 466.6 305.4 721.2 549.6 
4 273,2 326.0 386.2 241.0 709.6 720.8 
5 262.4 373,2 284,8 526.2 653.2 725.6 
6 271,4 305.8 276.4 574.0 76.0 480.2 
7 215.6 126.6 340,6 482.6 465.6 681.0 
8 271.8 32.0 63.6 654.8 634.2 671.4 
9 296.8 345,8 263,8 136.8 646.6 635.8 

10 294.2 339.8 536.4 378.4 344,0 608.2 
11 288.0 248.6 523.4 630.6 120.6 714.8 
12 267.8 242,8 49�4 86,4 429.6 721.2 
13 263,6 200,4 456.8 263.2 577.8 646. 0
1,1 82.4 264.6 223.6 661.6 596.2 654,6
15 34.6 307.4 399.6 389.0 605.2 83.6 
16 49,0 388,6 341,0 612.2 288.8 577,8 
17 297.4 349,4 588,4 669.2 717.6 733,4 
18 242.8 102,6 257.8 470.4 664.2 770.8 
19 61. 2  323,6 415.4 330,2 651.0 75:3,4 
20 324.2 190.8 572.8 438,8 726.2 726.2 
21 125.4 65.8 328.8 520.8 438.6 147.0 
22 339.6 162, 4 48,8 587.4 651.2 372.8 
23 137.0 111.8 326.8 575.4 515.0 700.0 
24 299.8 342.2 89.6 279,2 759,2 483,4 
25 364.6 136.6 584,6 613.4 729,2 313,2 
26 44,6 461,2 582.8 391.0 362.4 213,0 

M 
27 289.4 459.2 524.0 178.0 567.0 139,0 

' /:, 28 341.6 178.4 485.4 586.2 770.4 118.0 
29 34-2.0 574. 8 585,8 608.0 307.6 
30 323.8 330,0 694.2 768.8 689.8 
31 300.2 77.6 711.4 

Monthly Total: 7249,0 6801,0 11396.0 13817-.6 17412.0 16261. 8 
*"'Cor. Fa.ctor: o.o o.o -155.0 o.o -233.0 -270.0

Cor. Total: 7249.0 6801.0 11241.0 13817,6 17179,0 15991.8 

Cor. Daily Mean: 233.80 242,89 362.60 460,59 554.16 533.06 
Cor. Daily Max.: 364.6 461.2 583.4 694,2 762.9 761.8 
Cor, Daily Min.: 34,6 31,8 43,8 86.4 68.5 74,6 
,.,-i,,;'Cor, Factor: o.o o.o -5.0 0,0 -7.5 -9.0

"' Annual supplement, 
** Correction for faulty demand meter readings, monthly. 

'�** Correction for faulty demand meter readings, daily. 



Solar Radiation (cont'd.) Page 2

gcal/cm2

Date Jul Aug Sep Oct Nov Dec 

l 662 .6 573.8 525.6 389.8 356.6 265. 8
2 683.4 636.2 5l2.8 73.2 227.8 203.4
3 6l7.8 4.4.4,8 477.8 l03.0 30l.8 279.2
4 747 .o 37l.8 525.2 390,4 302.0 242.0
5 338.6 259,0 506.8 4-93. 8 346.0 l29.2
5 163, 6 55l.0 529.6 485.6 228.8 195.0
7 463.2 610.8 428.4 465.5 153.4 220, 2

8 590,2 562. 2 408.4 438.6 78.4 304.4
9 705.6 610.2 530.6 442. 2 329.2 74.2 

10 744-. 4 628.8 526.8 43l.O 352.8 33.4 
ll 655.8 574.2 493;0 423.8 338.4 64.4-
l2 351.4 509.4 496.8 395.2 234.0 65.0 

� 
13 625.8 565.0 524,0 4l5.2 225.0 l29.4 
14 668.6 6l6.0 ...,l33,6 13l, 2 162.2 228,2 
l5 662.2 662.2 l03.6 45l.2 194,6 220.2 
l6 685.8 637.0 50l.2 452.2 145.2 l62.6 
l7 679.2 418.6 33l.6 428.4 259.8 ll2.4 
18 586, 4 555.6 65.8 425,4 230.2 84.4 
19 600,4 245,2 l35.6 405.8 l09.4 53.6 
20 609.8 l.16.4 106,4 86.6 l56.8 2l3.4 
21 660.8 38l.8 518.0 3l2.0 294,2 2 57.8 
22 660.4 333,4 5l3.2 80.6 3l3.0 230.4 
23 602.0 430.8 474.8 326.6 208.6 88.8 
24 526.0 557.6 488.4 386.8 263.4 72.0 
25 560.8 410.2 419.4 373.4 315.4 253.8 

I 
26 658.8 338.2 444.4 307.8 249.4 236.2 
27 626.0 573.6 144.2 408.8 l49.0 292.2 

I 28 645.0 502.8 479.0 305.4 325.8 52.8 
29 . 56l.O 568.0 519.0 389.8 32l.8 192.2 

�·" 30 648.6 588.8 51.8.2 360.4 298.4 290.6 
31. 476.2 573.2 310.8 269,8 

Monthly Total: 18467.4 15407. 6 12382.2 10890.6 7471. 40 7052.8 
')\'�':cor. Factor: -279.0 -279.0 -270.0 -310.0 -330.0 -372.0

Cor, Total: 18188.4 15128,6 12112.2 10580.6 7141.4 6680.8 

Cor. Daily Mean: 586.72 488.02 403.74 341.31 238.04 218.74 
Cor, Daily Max.: 738.0 653.2 521,6 483.8 345.6 292.4 
Cor. Daily Min.: 154,6 107,4 56.8 63.2 67. �, 21.4 

��*"'�cor. Factor: -9.0 -9.0 -9.0 -10.0 -11.0 -1.2.0

PLANKTOLOGY RESEARCH SECTION 

w. Eayrs
c. Rutherford
D, Young
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1962* 

gcal/cm2

Date Jan Feb Mar Apr May June Jul Aug· 

1 14.8 199.6 459.4 305. 0 598.2 546.8 631.6 573.6 
2 237.4 61.2 385.2 456.6 198.8 479.2 515.2 592.0 
3 234.0 228.6 507.4 450.4 682.6 137.4 96.0 242.4 
4 260.0 335.6 463.0 588.6 643.6 120.4 153.6 543.0 
5 233. 2 268. 6 92.6 564.6 704.4 358.4 596.2 492.4 
6 16.0 382 . 2 113.6 437.8 675.6 454.2 558.8 429.0 
7 256.4 379.2 257. 4 279.0 544.8 676.6 661. 4. 504.4
8 155. 4 149.2 361. 4 244.2 578. 0 702.6 668.8 647.0 
9 183.2 31.6 137.0 522.4 172.2 741. 0 499.0 468,0

10 52. 2 370.6 181. 8 533. 8 686.6 699.2 741. 0 411. 6
"' 11 259.8 403,0 243.8 86.8 {87. 4 708.2 715.6 377.6 

12 65.6 73.0 31a. 8 108.2 84.6 14-7. 6 508. 0 617.4
13 319.4 325. 4 287.0 410.8 273.4 152.8 662.2 657.0 
14 153.6 272.0 342.8 616.6 502 . 4. 163.4 384.0 381. 8
15 64.0 367.2 209.2 210.4 727. 0 619.8 441.2 580.8 
16 306.4 55. 2 417.6 671. 6 444.4 722.0 327.0 506.6 
17 829.8 408.4 549.4 688.2 875,0 709.0 835.2 511.4 
18 165.0 340.6 576.0 575. 6 636,0 709.4 518.4 54·0. 4 
19 68.4 185�8 872.2 458.4 637.0 657.0 670.8 619.6 
20 184.0 292.6 525.6 335.6 632.4 343.4 648.8 590.4 
21 238.6 61. 6 84.8 670.2 590.2 668.8 549.0 477.6 
22 110.0 131. 2 210.0 651.6 628.8 589.8 605.4 589.2 
23 210.4 69.2 596, 4 428.0 543. 8 590.6 615.0 433.8 
24 83.6 362.2 562.2 693.0 518.2 626.6 696.6 537. 6
25 218. 6 123.4 575. 0 657.8 696.2 638. 0 105.0 635.0
26 58.4 66.0 586.6 646.0 697.2 310.2 619.2 615.6 
27 58.4 155.8 662.0 653.8 369.2 524·, 2 717.4 155. 8
28 31. 8 205, 6 599.4 594.6 243.6 680. 8 649.6 358.4 
29 317.6 586.4 410.2 105.6 328. 8 121.8 596.6
30 210.2 471. 6 497.6 468.0 92.8 597.0 586.0 
31 370. 4. 398.8 584.4 321.0 563.2 

Monthly Total: 

5461.6 6304.6 12,157.4 J-4, 397. 4 16,028.6 14,899.0 15,924.8 J.S,785.2

Daily Means : 

176.18 225.16 392.2 479.9 517.06 496.63 513.7 509.2 

Daily Maxima: 

370.4 408.4 662.0 657. 8 727.0 741.0 741.0 657.0 

Daily Minima: 

14.8 31.6 84.8 86.8 105.6 92.8 96.0 155.8 

*Annual Supplement



Solar Radiation (cont'd) Page 2 

Date Sep Oct Nov Dec 
1 564·. 6 467.2 367.8 155.6 
2 541.8 343.6 228.0 248.4 
3 37.4 179.8 71. 8 34.8 
4 83.2 125. 0 227. 8 56,0 
5 270.0 395.4 78.0 263.4 
6 400.4 385. 4 353. 2 90.4 
7 181. 2 416.0 338.8 232,6 
8 549.0 389.4 245.4 180.6 
9 485.4 224. 6 28.8 174.4 

10 502. 2 432.6 103.8 275. 8
11 483.6 433.2 279.0 60.2
12 554.0 427.2 339.6 273.2 
13 543.0 389.8 131.8 285.8 
14 486.0 394.2 319.4 273.6 
15 412.8 320.� 318.0 223.2 
16 97.4 305. 0 217.0 82.0 
17 107.0 279.0 184.2 215. 4
18 518.0 238.2 ltf. 0 236. 4
19 509.2 415.0 241. 4 150.0
20 232.8 415.4 81. 0 78.4 
21 468.6 203.6 42.6 16.8 
22 186.6 379.8 92.6 130.0 
23 193.8 348.8 312.8 268.6 
24 505, 8 404.6 289.2 237.2 
25 361. 4 197.8 82.4 15.0 
26 176.0 367.4 74.2 165,2 
27 86.4 403.6 125,6 188.2 
28 '/:-/� 372.6 60.4 249.6 
29 336.2 250. 8 228.4 21.2 
30 324.8 142.2 272.4 290.4 
31 98.0 298.4 

Monthly total 

10,198.6 10,255.0 5,749.2 5,470.8 

Daily means 390. 34. 330.81 191. 64 176.48 

Daily maxima 564.6 467.2 367.8 298.4 

Daily minima 37.4 98.0 14.0 15. 0

1,1'Mechanical difficulty
(mean for 29 days) 

PLANKTOLOGY RESEARCH SECTION 

R. Stone
D. Young
c. Rutherford
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I 
1963'·� 

gcal/cm2

Date Jan. Feb, Mar, Apr, May June Jul, Aug, 

l 294,8 53.0 122,2 246.8 -** 571.0 600.6 558.2 
2 272.8 72,0 155.2 364.6 71.8 598.6 668.8 
3 81,2 198,0 472,2 548,8 185.4 589.4 530.2 
4 116.4 238,0 385.6 548.6 663.0 763.6 346.6 
5 202.2 190,0 70.0 597,0 499,4 734,8 681.0 
6 61. 8 158,0 309,0 342.2 640,4 623.0 557.8 
7 150.6 267.6 493,2 168,2 615.4 714.8 355,6 
8 101,8 377.6 456.0 586,2 128,0 618.0 468.6 
9 202.2 267,0 328.8 198,8 559,8 266,4 531.6 

10 197.6 292,0 496.6 635,8 661.4 640,0 250.0 
11 140.6 255.4 67.6 623.6 279.8 467,6 639,8 423.2
12 173.4 25,2 72,0 642,4 365.0 656,2 612,6 551. 2
13 27.2 304.2 461,8 556.0 549.2 680,4 617.4 211.0 
14 113.0 337.4 287, 2 640 .... 2 469.0 473,0 139,0 651.4 
15 156.2 422,2 547.2 625,8 695,4 725,0 591,8 649.4 
16 258,8 429,6 41.0 627.2 92,0 278,0 655.6 639,6 
17 211,2 435,2 321,4 294,6 312.4 411.0 473.8 616.8 
18 17,4 420,0 529.4 362,6 533.2 492,6 605.2 530.2 
19 41,2 41,2 38,6 584,8 342.4 691,8 586.2 291,4 
20 91,8 407,6 391,2 575.0 330,0 528,2 488,6 398.2 
21 247,6 93,6 293.0 640,2 227,8 194,6 626.4 331,4 
22 251,8 460,2 552,0 535,6 512,5 690.8 637.0 462.0 
23 228,8 448,8 564.6 478,4 557.4 575,2 530.8 547.2 
24 274.4 60,6 537.4 637,8 685,0 739,2 554,6 550,2 
25 277.4 425,4 509,4 679,8 661,8 655.6 674.0 617.0 
26 40.8 so.a 430.2 572,8 364,6 682,8 574,0 587.8 
27 215,4 494,4 555,4 641,0 441,6 711,8 621,4 483.4 
28 290.0 484.8 560,0 725,0 511,8 540,0 289,2 578.8 
29 282.8 559,4 312.2 282,6 666,0 602,6 437.8 
30 30,6 507,2 234,8 483,0 470,2 394,4 295. 8
31 149,4 345.2 681.2 489.4 479,0 

Monthly Total: 

5201, 2 7709,8 11460.0 15226,9 9377, 7+ 15925.7 17553.0 15281,2 

Daily Means: 

167.78 275.35 369,68 507. 56 446. 56+ 530,86 566,23 492.94 

Daily Maxima: 

294,8 494,4 564.6 725.0 695.4 725,0 763,6 681,0 

Daily Minima: 

17.4 25, 2 38,6 168.2 92,0 71,8 139,0 211.0 

�nnual Supplement 
*Mechanical difficulty May l-10 

21 days 
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Solar radiation (cont'd) Page 2 

Date Sep, Oct, Nov. Dec. 

1 525.6 461. 2 241,8 243,0 
2 564.6 453. 2 284.4 217.6 
3 481,2 444.8 368.6 16.4 
4 251,6 318.0+ 255.4 217.8 
5 79.2 489.8 149.2 56.2 
6 164.8 478.8 14,0 241.2 
7 517.6 471.8 37,6 249,6 

l
8 527.0 426,2 180,6 189.0 
9 522.2 452.6 319.2 171.6 

10 513.0 440.4 309.2 242.4 
11 486.6 437.6 312,2 66.0 
12 457,8 405.8 326,6 46,2 
13 77.0 444,6 196,8 110.0 
14 87.6 430.8 307,6 12.0 
15 48,4 435,8 315,2 275.8 
16 142.4 ..Q.J.0,0 305.0 275,0 
17 226.4 382.6 267.0 274,0 
18 176,4 361.6 275.4 75,6 
19 504.0 310.0 275.0 253.2 
20 497.8 156,8 140,8 274.0 
21 301,6 257.8 195.4 274.0 
22 463.2 20.6 209,6 252.4 
23 543.2 68.0 88.2 10.0 
24 503.6 280,8 293.8 244.4 
25 531,4 151.0 303,4 261.8 
26 508.8 268,4 165,4 262,8 
27 423.4 294.0 216,6 218.2 
28 262,6 250,4 224.8 214.2 
29 238.6 111.4 35.0 210.0 
30 503.4 385.0 269.2 226,0 
31 349,0 153.0 

Monthly Totals: 

I 11131.0 10330, St 6927.2 5833.8 

! Daily Means:

371.03 344. 36+ 230,91 188,91 

, 

Daily Maxima: 

564.6 489.8 368,6 275.8 

Daily Minima: 

48,4 20.6 14,0 10.0 

+Power failure; total and mean for 30 days only
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