





























































































































































































































TABLE 11 <~ MONTHLY NMEANS OF ESTIMATED "PAN EVAPORATION" COMPUTED FROM METEOROLOGICAL
MEASUREMENTS USING A FORM OF TRE PENMAN EQUATION®

Station Record last
State Index May- Rov— Began Data
Bo. Bo." Jan Feb Mar Apr May Jun Jul Aug Sep Oct Wov Dec Oct¥d Apr##®  Anpuagl*** Mo/Yr Mo/Yr
HEVADA
——
Elko FAA Alrport 26 2573 0.92 1.38 2,68 4.15 6.26 8.00 10.49 8.93 6.16 3.90 1.80 0.99 43.20 12,04 55.39 1/56 12/70
40° 49%, 115° 46" 14 14 14 15 14 14 11 13 13 14 14 13
3 24 18 14 14 14 5 7 8 14 20 29 3 8 kb
Ely WB Airport 26 2631 1.62 1.76 3,34 4.8 7.46 9,31 11.14 9.72 7.13 4.63 2,33 1.66 49.39  15.64 65.05 1/56 12/70
39° 15', 114° 51' 15 15 14 15 15 15 15 15 15 15 15 15
23 18 23 19 17 17 7 11 10 16 23 29 5 11 5
Las Vegas WB Airport 26 4436 3.67 4,55 7,81 10.67 14,72 16,92 17.32 15.49 12,02 8,22 4,62 3,39 84.69 34,72 119.41 1/56 12/70
36* 4, 115* 10° 15 15 15 15 15 15 15 15 15 15 15 15
10 16 10 12 6 7 8 8 7 8 10 13 5 6 S
Reno WB Airport 26 6779 1.56 2.04 3,61 5.08 6,98 8.5 9.89 8,64 5.81 3.8 2,00 1.35 43,72  15.65 59.38 1/56 12/70
39" 30°', 119° 46 15 15 15 15 15 15 15 15 15 15 15 15
25 20 12 112 11 12 5 6 5 12 13 27 3 7 3
Winnemucca WB Alrport 26 9171 1.t6 1.61 2.92 4.39 6.67 8.95 11.61 9,75 6.57 3,89 1.93 1,08 47,27  12.95 60,38 1/56 12/70
40% 53°, 117° 48’ 13 12 13 13 13 13 13 13 13 12 13 12
30 29 18 19 19 17 8 8 12 18 14 19 6 7 5
RSV HAMPSHIRE
Conecord WSO 27 1683 0.78 0.95 1.88 3.15 4,82 5,23 5,57 4.83 3,07 2.2 1.14 0.82 25.73 8.72 34,44 1/56 12/70
43* 11°, 71° 30°* 15 15 15 15 15 15 15 15 15 15 15 15
26 22 18 22 16 18 14 7 13 16 22 19 7 12 8
NEW JERSEY
Atlantic City WSO 28 311 1.56 1.78 2,99 4.52 6,00 6,67 6,82 6.00 4.54 3,22 2,21 1,56 33.24 14,65 47.77 1/59 12/70
39* 26", 74° 340 12 12 12 12 12 12 12 11 12 12 12 12
25 17 12 18 14 11 16 10 12 14 12 16 7 7 7
Newark WSO 28 6026 1.65 1.84 3,15 4,51 5,89 6,72 6.89 6.36 4.92 3,71 2,39  1.64 34.51 15,18 49,69 1/56 12/70
40" &41%, T4° 10° 15 15 15 15 15 15 15 15 15 15 15 15
25 17 13 14 18 10 18 12 12 13 11 16 8 7 7
lﬁi’lﬂllm
Albuquerque WB Afrport 29 234 2,47 3.31 5,70 8,73 11.80 13.46 12,50 10.78 B8.52 6.07 3.36 2.38 63.14 25,96 89.10 1/56 t2/70
35%.3%, 106" 31 15 15 15 15 15 15 15 15 15 15 15 15
13 13 16 8 8 S 6 8 12 12 11 17 S 7 H

* Firat line of data in the table for each station is mean evaporation in inches; second line is the number of years of record per month; and third line {s the coefficient
of variation in percent (computed only when there are 10 years or more of record during 1956-1970).

*%  Ciimatological Data (NOAA-EDIS)

#*%  Sum of monthly means.

#xan Insufficient data between 1956~70 to compute the coefficient of variation. -
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TABLE II -—~ MONTHLY MEANS OF ESTIMATED “PAN EVAPORATIOR" COMPUTED FROM METEOROLOGICAL
MEASUREMENTS USING A FORM OF THE PENMAN EQUATION®

Station Record Last
State Index May- Nov—~ Began Data
Ro. Ro.**  Jan Fed Mar Apr May Jun Jul Aug Sep Oct Nov Dec Octh*d  Apridt  Annual®*r  Mo/Yr Mo /Yr
NEW MEXICO (continued)
Roswell WSO 29 7609 2.85 4 6 8 12 13 11 10 B 6 4 3 60 28 88 1/56 12/68
33° 187, 104° 31 10 8 9 9 9 9 9 8 9 9 9 9
23 wARA ahkR AARA RARR  RARE AR ARAR RRAR RN RRRE kAR Rk HARR ARRR
KN _YORK
Albany WSFO 30 42 0.72 1.001 2,00 3.77 5.00 5.8 6,37 5,39 3.55 2.54 1l.41 0.78 28,70 9.69 38.40 1/56 12/70
42° 45', 73° 48’ 15 15 15 15 15 15 15 15 15 15 15 15
35 25 17 17 14 11 11 8 12 18 13 25 5 12 5
Binghamton WSO 30 687 0.70 0.84 1.68 3.32 4.85 5.79 5.92 5.13 3.54 2.42 1.29 0.72 27.64 8.56 36.20 1/56 12/70
42* 133, 75° 58 15 15 15 15 15 15 15 15 15 15 15 15
20 27 18 20 20 14 18 13 19 20 23 22 10 10 7
Buffalo WSFO 30 1012 0.97 0.98 1.75 3.35 5,07 6.50 6,93 5.72 4,07 2.74 1.51 1.01 31.02 9.65 40.89 1/56 12/70
42 55, 78° 43° 14 15 15 15 15 15 15 15 15 15 15 15
25 18 16 23 16 12 11 10 12 18 12 19 5 7 3
New York WB LaGuardia Airport 30 5811 1.98 2.15 3.32 4.69 6.35 7.25 7.64 6.73 5.50 4,18 2.82 1.95 37.64 16,91 54,55 1/56 12/70
0% 46, 73° 52t 15 15 15 15 15 15 15 15 15 15 15 15
23 14 11 12 14 8 17 12 10 12 B 25 5 6 5
Rochester WSO 30 7167 0.9 0.94 1.79 3.50 5.21 6.56 6.78 5,69 3.79 2,68 1.45 0.94 30,71 9.53 40,24 1/56 12/70
43* 7°, 77" 4O 15 15 15 15 15 15 15 15 15 15 15 15
51 24 18 19 18 11 12 8 12 18 17 25 6 12 5
Syracuse W30 30 8383 0.79 0.95 1.77 3.48 4.96 6.15 6.58 5. 60 3.76 2.54 1.52 0.89 29.58 9.39 38.97 1/56 12/70
43% 1+, 76° 7! 15 15 15 15 15 15 15 15 15 15 15 15
42 24 18 17 16 11 14 7 14 19 18 23 7 12 7
NORTH CAROLINA .
Cape Hatteras WSO 31 1458 2,12 2.42 3.69 5.44 6.69 7.07 7.59 6.57 5.64 4,05 2.91 2,26 37.61 18.85 56.45 1/56 12/70
35° 16!, 75° 33 15 15 15 15 135 15 15 15 15 15 15 15
13 14 17 14 13 14 13 10 12 10 10 13 8 6 6
Charlotte WSO k) 1690 1.95 2,44 4,07 6.04 7.16 7.63 7.64 7.06 5.45 3.87 2.70 2.07 38,81 19.27 58.08 1/56 12/70
35* 13', 80° 35 15 15 15 15 15 15 15 15 15 15 15 15
16 8 17 8 12 12 11 8 12 17 10 10 3 5 3
Gresnsboro WSO 31 3630 1,82 2.21 3.95 5.25 6.41 6.72 6.69 6.21 4,64 3.49 2.47 1.86 34,16 17.56 §1.72 1/56 12/70
36° 4*, 79° 49 15 15 15 15 15 15 15 15 15 15 15 15
18 13 25 13 12 4 8 12 il 18 11 12 k} & 3

* First line of data in the table for each station is mean evaporation in finches; second 1ine 1s the number of years of record per month; and third line 1s the coefficient

of variation in percent (computed only when there are 10 years or more of record during 1956-1970).
%%  Climatological Data (ROAA-EDIS)
#&+ Suy of monthly means.
dutd Inpufficlent data berween 1956-~70 to compute the coefficient of variation.
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TABLE 11 -~ MONTHLY MEANS OF ESTIMATED "PAN EVAPORATION" COMPUTED FROM METEOROLOGICAL
MEASUREMENTS USING A FORM OF THE PENMAN EOQUATION®

Station Record Last
State Index May-— Nov- Began Data
No. No.**  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Oct*** Apr*** Annualw** Mo/Yr Mo/Yr
NORTH CAROLIRA (continued)
Raleigh Durham WB Airport 3 7069 2.01 2.644 4,07 5.81 6.38 6.87 6.89 6.25 4,88 3.56 2.71 2,15 34.90 19.18 54,29 1/56 12/70
35° 52*, 718" 46’ 15 15 15 15 15 14 15 15 15 15 15 15
19 12 22 12 16 12 12 14 12 16 12 13 6 7 5
Wilmington WSO 31 9457 2.10 2.64 4,21 6,35 7.31 7.24 7.53 6.40 5.34 4,00 2.86 2.39 37.81 20,55 5B.35 1/56 12/70
34° 16', 77° 55' 15 15 15 15 15 15 15 15 15 15 15 15
18 12 18 8 12 8 14 11 10 14 12 10 5 8 5
Winston—-Sales WB Airport 31 9539 2.14 2,44 4 6 7 7 7 6 5 4 3 2 36 20 56 1/56 2/65
36* 7', 80° 13’ 10 10 9 9 9 9 9 9 9 9 9 9
16 T kmkh kkkk  Rkkk  RRAN  Rkkk  RRRK Rk kRRR RkkR  Akkk AR P Atxk
HORTH DAKOTA
Bismarck WSO 3z 819 0.55 0.71 1,95 4,07 6.49 7.28 8.68 8.11 4.82 3.27 1.33 0.68 38.65 9.37 47.48 1/56 12/70
46° 46', 100° 45! 15 14 14 15 15 15 15 15 15 15 14 15
38 24 31 17 16 18 16 17 18 20 26 35 8 11 7
Fargo WSO 32 2859 0.50 0.68 1.63 3.64 5.91 6.54 7.77 7.08 4,21 2.92 1.13 0.56 34.42 B.28 43,39 2/56 12/70
46° 537, 96° 48' 13 14 15 14 15 15 15 15 15 15 15 14
44 25 37 19 24 13 16 12 18 25 31 36 6 19 5
Williston WSO 32 9425 0 1 1.53 3.56“' 6.19 6.93 9 7.72 5 3 1 1 38 8 46 1/56 12/70
48° 10', 103° 37 9 9 10 10 10 10 9 10 9 9 9 9
AAkk  RhAR 31 1% 13 13 kkkk 14 dkkh  dkdk  kkkk Ak KAk ARk *kkk
OHIO
Akron Canton W3O 33 58 0.95 1.12 2.10 3.70 5,09 5.99 6.10 5.63 4,19 3.27 1.81 1.00 30.28 10.67 40.94 1/56 12/70
40* 55', 81° 25' 15 15 15 15 15 15 15 15 15 15 15 15
33 23 20 18 12 16 12 7 12 17 13 26 6 12 5
Cleveland WSFO 33 1657 1.02 1.16 2.15 3.89 5.86 6.84 6.83 5.89 4,24 3.12 1.87 1.20 32.78 11.29 44.07 1/56 12/70
41* 23', 81° 51° 15 15 15 15 15 15 15 15 15 15 15 15
32 22 22 16 12 8 8 11 11 18 12 25 5 10 5
Coluabus WSO 33 1786 1.06 1.23 2,55 3.92 5.73 6.59 6.79 5.90 4,10 3.01 1.71 1.08 32.13 11.56 43.69 1/56 12/70
40° o', 82* 52 15 15 15 15 15 15 15 15 15 15 15 15
41 18 20 17 16 12 12 13 20 18 14 24 7 12 6
Dayton WSO 33 2075 1.14 1.38 2.58 4.35 6.34 7.58 7.46 6.81 5.04 3.54 1.90 1.22 36.77 12,56 49.3¢4 1/56 12/70
39° 33, 84° 13 15 15 15 15 15 15 15 15 15 15 15 15
35 16 20 17 16 11 14 10 10 16 14 19 6 8 6

* First line of data in the table for each station is mean evaporation in inches; second line is the number of years of record per month; and third line is the coefficient

of variation in percent (computed only when there are 10 years or more of record during 1956-1970).
**  Climatological Data (NOAA-EDIS)
*%%  Suym of monthly means.
#att Ingufficient data between 1956-70 to compute the coefficient of variation.
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TABLE II -- MORTHLY MEANS OF ESTIMATED "PAN EVAPORATION" COMPUTED FROM METEOROLOGICAL
MEASUREMENTS USING A FORM OF THE PENMAN EOUATION*

Station Record  Last
State Index May- Nov- Began Data
No. No % Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Octdk*  Apr**kx  Annual*** Mo /Yr Mo/Yr
OHIO (continued)
Toledo WHB Airport 33 8357 0.8t 1.09 2.13 3.66 5.86 6.63 6.83 5.84 4.09 2.94 1.51 0.83 32.20 10,03 42,23 1/56 12/70
41° 367, B3° 48’ 15 15 15 15 15 15 15 15 15 15 15 15
32 23 25 18 16 11 12 7 7 20 31 19 6 11 6
Youngstosm WSO 33 9406 0.84 1.00 2.06 3.58 4,97 5.89 5.88 5.29 3.88 3.02 1.72 0.92 28.93 10,11 39.04 1/56 12/70
41° 167, 80° 40° 15 15 15 15 15 15 15 15 15 15 15 15
31 16 18 18 14 8 14 10 14 20 23 - 18 6 8 5
OKLAHOMA
Oklahoma City WSFO 34 6661 2,00 2.54 4,47 6.33 7.37 8,61 10.06 9.62 6.36 5.0t 3.15 2.30 47.03 20,78 67.81 1/56 12/70
35° 23!, 97° 36* 15 15 15 15 15 15 15 15 15 15 15 15
38 22 31 17 17 10 13 14 24 19 19 22 10 13 8
Tulsa WSO 34 8992 1.91 2.34 4,05 5.89 6.76 7.79 9.09 8,37 5.94 4.70 2.97 2.10 42.65 19.25 61.90 1/56 12/70
36° 10°*, 95° 53! 15 15 15 15 15 15 15 15 15 15 15 15
31 18 30 18 18 13 17 18 25 24 18 16 12 14 12
OREGON
Astoria WB Airport 35 328 0,95 1.24 1.83 2.53 1.73 4,10 4,81 4.02 2.82 1.58 1.03 0.96 21.07 8.54 29,61 1/56 12770
46° B', 123° 52° 15 15 15 15 15 15 15 15 15 15 15 15
23 32 24 14 13 13 11 12 12 22 19 74 5 12 5
Medford WB Airport 35 5429 0.73 1.30 2,62 4,08 5.93 7.99 10.28 8.77 5.87 2,75 0.99 0.57 41,59 10.30 51.89 1/56 12/70
42° 22', 122° 52° 15 15 15 15 15 15 15 15 15 15 15 15
26 18 20 16 16 18 10 1 11 20 31 43 6 10 6
Pendleton WB Airport 35 6546 1.13 1.68 3.16 4.72 6.73 9.31 11.88 9.92 6.74 3.53 1.62 1.09 48,10 13.39 61,50 1/56 12/70
45° 40", 118° 51° 15 15 15 15 15 15 15 15 15 15 15 15
44 26 12 18 L7 10 7 10 10 18 17 ' 35 5 11 5
Portland WB Airport 35 6751 1.07 1.47 2.23 3.06 4.65 5.77 7.45 6.12 3.89 2,05 1.25 0.89 30:23 9.97 40,30 1/56 12/70
45° 36%, 122° 36* 15 15 15 15 15 15 15 15 15 14 15 15
29 26 18 16 20 18 13 16 16 17 20 16 11 6 8
Salem WB Adirport 35 7500 0.93 1.24 2.09 2.90 4,10 5.44 7.41 6.17 4.20 2.13 1.09 0,79 29.46 9.04 38.50 1/56 12/70
44° 55°, 123° 1° 15 15 15 15 15 15 15 15 15 15 15 15
29 24 23 18 18 14 12 14 13 12 25 38 8 7 7

* First line of data in the table for each gtation i{s mean evaporation in inches; second line is the number of years of record per month; and third line is the coefficient

of variation in percent (computed only when there are 10 years or more of record during 1956-1970),
*% Climatological Data (NOAA-EDIS)
%% Sum of monthly means.
#ad% Ingufficient data between 1956~70 to compute the coeffi{cient of vartiation.
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TABLE Y1 ~- MONTHLY MEANS OF ESTIMATED “PAN EVAPORATION" COMPUTED FROM METEORCLOGICAL
MEASUREMENTS USING A FORM OF TRE PENMAN EQUATION+#

Station Record Last
State Index May~ Nov- Began Data
No. Ro & Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec OctA*h  Apriak  Anpual***  MHo/Yr Mo/Yr
PENNSYLVAMIA
Allentown WSO 36 106 1.29 1.47 2.60 4,01 5.16 6.02 6.05 5.37 3.91 2.90 1.78 1.16 29.42 12.31 41.73 1/56 12/70
40" 38°*, 75° 25° 15 15 15 15 15 15 15 15 15 15 15 15
31 25 16 14 17 10 18 11 18 12 12 14 7 8 5
Erie W80 36 2682 1.09 1.02 1.96 3.62 5.11 6.34 6.58 5.79 4,31 3.48 2.03 1.32 31.61 11.09 42.82 2/60 12/70
2% 4°, 80" 11 10 11 11 11 11 11 11 11 11 11 11 11
38 17 20 19 17 17 11 7 10 17 11 18 5 12 5
Harrisburg FAA Afirport 36 3699 1.40 1.72 2.92 4,66 6.16 6.94 7.51 6.41 4.39 3.05 1.95 1.41 34.46 14.06 48.52 1/56 12/70
40° 13¢, 76° 51° 15 15 15 15 15 15 15 15 15 15 15 15
25 20 12 16 16 11 16 10 13 12 11 12 8 6 5
Philadelphia WSFO 36 6889 1.47 1.78 3.00 4,67 6.19 7.08 7.13 6.44 4.74 3.35 2.18 1.56 34.93 14.67 49.60 1/56 12/70
39° 52*, 75° 13’ 15 15 15 15 15 15 15 15 15 15 15 15
25 19 16 14 13 6 11 8 12 6 10 17 5 8 5
Pittaburgh W80 36 6993 1.09 1.26 2.42 4,07 5.58 6.43 6.74 5.91 4,29 3.17 1.87 1.15 32.11 11.82 43.62 1/56 12/70
40° 30°', 80° 13! 15 14 15 15 15 15 15 15 15 15 14 15
32 20 22 17 17 10 12 10 18 18 17 17 6 11 6
Seranton WSO 36 7905 0.94 1.13 2.12 3.87 5.41 6.10 6.22 5.45 3.71 2,60 1.52 0.98 29.49 10.55 40,04 1/56 12/70
41° 19', 75" 43 15 15 15 15 15 15 15 15 15 15 15 15
30 20 20 19 17 12 14 10 17 17 17 16 7 11 7
Williawsport WSO 36 9728 1.12 1.27 2.21 3.76 4.82 5.49 5.54 4.73 3.45 2,54 1.56 1.07 26.55 10.98 37.53 10/59 12/70
41° 15%, 76° 55' 10 10 10 10 10 11 11 11 11 12 12 12
30 24 18 i8 17 10 16 13 18 20 17 18 7 7 5
RHODR ISLAND
Providence WSO 37 6698 1.49 1.66 2.83 4,35 5.75 6.17 6.51 5.77 4.16 3,09 2.05 1.5 31.45 13.88 45,33 £/56 12/70
41° 43', 71* 25 15 15 15 15 15 15 15 15 15 15 15 15
23 16 11 16 14 13 14 12 8 13 12 12 7 6 6
SOUTH CAROLIRA
Charleston WSO 38 1544 2.46  3.11 4.68 6,28 7.32 7.13 7.28 6.53 5.26 4,22 3.12 2.66 37.61 22,31 59.94 1/56 12/70
32° 537, 80° 1° LS 15 15 15 15 15 15 15 15 14 15 15
12 11 18 8 14 8 13 11 12 18 13 11 7 7 7
Columbia WSFO 38 1939 2.01 2,53  4.45 6,47 7,21 7.51 7.67 6.99 5.55 3.92 2.82 2,23 38.85 20.52 59.37 1/56 12/70
33" s¢', 81° 7 15 15 15 15 15 15 15 15 15 15 15 15
12 8 14 7 16 13 11 13 10 14 8 12 6 5 5

L4 ¥iret line of data in the table for each station is mean evaporation in inches; second line is the number of years of record per month; and third line 1s the coefficient

of wariation in percent (computed only when there are 10 years or more of record during 1956-1970).
#%  Cljmatological Data (ROAA-RDIS)
#w% Sym of monthly means.

kbt Tnguf ficlont dats between 1956-70 to compute the coefficient of variation.
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TABLE II -- MONTHLY MEANS OF ESTIMATED "PAN EVAPORATION" COMPUTED FROM METEOROLOGICAL
MEASUREMENTS USING A FORM OF THE PENMAN EQUATION®*

Station Record Last
State Index May- Nov— Began Data
No. No.**  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Oct***  Apr®at  Annual**® Mo/Yr Mo/Yr
SOUTH CAROLIRA (continued)
Greeanville Spartanburg 38 3747 2.09 2.5 4.33 6,01 6.88 6,92 7,08 6.67 S5.06 3,93 2.92 2,17 36.56 20,07 56.63 1/56 12/70
34° 33', 82° 13! 15 15 15 15 15 15 15 15 15 15 15 15
18 8 18 12 14 12 10 13 12 17 12 10 6 6 5
S0UTH DAKOTA
Huron WSO 39 4127 0.69 0.83 2,15 4,45 6.26 7.68 8.89 7.68 4.96 3.52 1.60 0.84 38.99 10,62 49.90 1/56 12/70
44° 22°, 98" 13’ 14 15 15 15 15 15 15 15 15 15 15 15
. 39 47 44 17 14 22 14 11 18 20 25 33 10 16 8
Rapid City WSO 39 6937 1.31 1.49 2.80 4,69 6,51 7.67 9.27 9.15 6.26 4.55 2.26 1.49 43.42 14.16 57.75 1/56 12/70
45% 3¢ .103° 4 14 15 15 15 15 15 15 15 15 15 15 15
26 23 26 16 14 22 14 14 16 19 16 25 10 7 7
Sioux Falls WSO 39 7667 0,78 1.00 2,23 4,45 6.50 7.76 8.49 7.35 4.80 3.63 1.69 0.93 38.53 11.09 49.62 1/56 12/70
43° 34', 96° 43’ 15 15 15 15 15 15 15 15 15 15 15 15
30 23 37 10 11 16 12 10 17 18 18 29 6 11 6
TENNRGIER
Bristol WB Alrport 40 1094 1.37  1.77 3,19 4.48 5.32 5,73 5,68 5,37 4,64 3,60 2.07 1.45 30.34  14.36 44,70 11/59 12/70
36° 28, 62° 23' 13} 11 11 11 11 1 11 11 13} 11 12 12
20 12 18 12 14 8 12 10 12 16 12 18 6 3 3
Chattancoga WB Airport 40 1656 1.48 1.98 3.56 5.29 6.41 6.52 6.68 6.17 4,87 3,33 2,10 1,54 33.99 15.95 49.94 1/56 12/70
35° 1*, 85° 11 15 15 15 15 15 15 15 15 5 15 15 15
18 11 17 10 13 13 12 13 12 18 11 12 7 6 5
Knoxville WB Airport 40 4950 1.45 1.94 3.62 5.37 6.65 6.61 6,71 6.26 4.95 3.41 2.11 1.56 34,57 16,04 50.61 1/56 12/70
33° 49', 83° 58’ 15 15 15 15 15 15 15 15 15 15 15 15
18 10 19 12 13 16 16 13 11 17 i 23 8 5 6
Memphis WB Airport 40 5954 1.90 2,26 4,14 6.28 7.76 7,99 8,31 7,62 5,82 4,47 2,79 2.03 41.97  19.40 61.37 1/56 12/70
35°* 3+, 89° 38! 15 15 15 15 15 15 15 15 15 15 15 15
22 8 20 12 10 1 12 11 16 13 14 17 6 6 5
Nashville WB Airport 40 6402 1.50 1.87 3.45 5.43 6,78 7.31 7.52 6.87 5.14 3.72 2.14 1.67 37.34 16,07 53.41 1/56 12/70
36° 7', 86" 40' 15 15 15 15 15 15 15 15 15 15 15 15
3 18 27 12 11 11 11 12 14 19 14 19 6 12 5
*

First line of deta in the table for each station is mean evaporation in inches; second line is the number of years of record per month; and third line is the coefficient
of variation in percent (computed only when there are 10 years or more of record during 1956-1970).

“k (Climatological Deta (NOAA-EDIS)

b d of monthly meens.

artd Ingufficient daca between 1956-70 to compute the coefficient of variation.
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TABLE 1Y -- MONTHLY MEANS OF ESTIMATED "PAN EVAPORATION™ COMPUTED FROM METEOROLOGICAL
MEASOREMENTS USING A FORM OF TRE PENMAN EOUATION®

Scation Record last
State Index May- Nov- Began Data
Ro. No , & Jan Yeb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Octiad  Apridd  Anpyal#** Mo /Yr Mo/Yr
TEXAS
Abilene WSO 41 16 3.32 3.45 6.04 7.80 9,61 10.83 11.74 10.78 7.39 5.95 4,03 3.27 56,30 27.91 84.21 1/56 12/70
33* 25, 99° 40! 15 15 15 15 15 15 15 15 15 15 15 15
20 18 25 20 18 13 14 10 20 18 20 23 8 12 8
Amarillo WSO 41 1 2,99 3.22 5,65 8.26 10,77 11.27 11.54 10.30 7.67 6.51 3.91 3.14 58.06 27.17 85.23 1/56 12/70
35% 13*, 101° 41" 15 15 15 15 15 15 15 15 15 15 15 15
' 25 25 31 18 17 10 12 10 17 22 22 20 8 13 8
Apetin WB Alrport 41 428 2,78 3.26 5.20 5.99 7,67 9.12 10.60 9.68 7,00 5.35 3.57 2,78 49,42 23,58 73.00 1/56 12/70
30° 18, 97° A1 15 15 15 15 15 15 15 15 15 15 15 15
22 17 18 14 16 12 12 12 13 18 22 23 7 12 8
Brownsville WB Airport 41 1136 3.10 3.54 5.60 7.01 8,37 9.37 10.30 9.01 6.89 5.57 4.11 3.23 49,51 26.60 76.11 1/56 12/70
25" 53', 97* 25' 15 15 15 15 15 15 15 15 15 15 15 15
18 22 13 16 12 11 10 10 12 17 19 20 6 11 7
Corpus Christi WB Airport 41 2015 2.82 3.35 5.37 6.38 7.35 8.91 10.11 9.24 6.98 5.76 4.01 3,13 48,63 25.06 73.54 1/56 12/70
27° &b, 97* 30* 15 15 15 15 15 15 15 14 15 15 15 15
20 22 13 13 17 16 12 11 12 12 17 18 8 10 8
Dallas WSO 41 2244 2.72 3.13 S.24 6.56 8.10 9.72 11,31 10.34 7.23 5.61 3.74 3.07 52,30 24,45 76.76 1/56 12/70
32% 51°', 96° 51° 15 15 15 15 15 15 15 15 15 15 15 15
24 17 25 17 18 11 11 10 16 14 17 16 7 12 7
El Paso WB Airport 41 2797 3.86 5.02 8.23 11.51 14,25 14.83 13,22 11.82 9.23 7.16 4.56 3.52 70.52 36.70 107,22 i/56 12/70
31° 48', 106* 23' 15 15 15 15 15 15 15 15 15 15 15 15
i8 8 16 5 6 5 6 8 13 12 12 12 3 6 5
Fart Worth W30 41 3283 2.66 3.12 5.13 6.39 7.80 10.05 11.30 10.53 7.16 5.36 3.58 2,82 52.57 23.69 76.50 1/56 12/70
32" 49, 97° 3¢ 15 15 15 15 15 15 15 14 15 15 15 15
24 14 29 18 19 11 12 12 19 16 18 16 10 12 10
Houston WB City 41 4305 2.91 3.39 5.03 5.85 7.39 8.38 8,64 7.81 6.50 5.38 3.60 2.84 44,09 23.61 67.38 1/56 12/70
29° A6*, 95° 22 15 15 15 15 15 15 15 15 15 15 15 14
23 12 17 12 8 12 8 13 13 14 16 16 7 10 7
Lubbock WB Afrport 41 5411 3.19 3.54 5.67 8.46 10,24 11.02 10.89 9.64 7.33 6.08 4.00 3.12 55.21 27.89 83.15 1/56 12/70
33° 38, 101° 49* 14 15 15 15 15 15 15 15 15 15 15 15
20 26 27 12 13 6 11 7 16 16 18 16 5 11 6
Midiand WSO 41 5890 3.48 3.93 6.75 9.17 11.24 11.79 11,92 11.04 7.90 6.33 4,22 3.42 60,11 30.97 91.12 1/56 12/70
31° 56°*, 102° 10' 15 15 15 15 15 14 15 15 15 15 15 15
22 18 20 12 12 7 12 10 13 18 18 17 6 11 7

. First line of data in the table for each station is mean evaporation in inchea; second line is the number of yeara of record per month; and third line is the coefficient

of varistion in percent (computed only when there are 10 years or more of record during 1956-1970).
#% Climatological Data (NOAA-EDIS)
A4 Sum of monthly means.
#hd* Ingufficient data between 1956-70 to compute the coefficient of variation.
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TABLE I1 -- MONTHLY MEANS OF ESTIMATED “PAN EVAPORATION" COMPUTED FROM METEOROLOGICAL
MEASUREMENTS USING A FORM OF THE PENMAN EOUATION#

Station Record Last
State  lndex May- Nov- Began Data
No. No.**  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Oct*** Apr##* Appual*** Mo/Yr Mo/Yr
TEXAS (continued)
Port Arthur WB Airport 41 7174 2.24 2.81 4.34 5.31 7.18 8.21 8.04 7.29 6.09 4.92 3.30 2.37 41,74 20.36 62.10 1/56 12/70
29° 587, 94° 1* 15 15 15 15 15 15 15 15 15 15 15 15
18 18 12 12 10 12 12 12 14 12 17 14 6 7 6
San Angelo WSO 41 7943 3.49 3.91 6,75 8.35 9.62 10,79 11.91 11.13 7.77 6.06 4.57 3.37 57.27 30.43 87.70 1/56 12/70
31°* 21', '100° 30 15 15 15 15 15 15 15 15 15 15 15 15
19 18 25 14 14 13 11 11 18 17 36 19 7 8 6
San Antonio WSO 41 7945 2.96 3.55 5.55 6.29 7.80 9.72 10.94 10.16 7.38 S.44 3.74 2,98 51.43 25.07 76.50 1/56 12/70
29° 31', 98° 28° 15 15 15 15 15 15 15 15 15 15 15 L5
20 18 17 14 18 11 10 11 12 18 18 17 8 12 10
Victoria WB Airport 41 9364 3.07 3.41 5.03 5.93 7.12 8.11 9.02 8.52 6.66 5.35 3.90 3.18 44.64 24,33 68.98 1/56 12/70
28° 51', 96° 5S°* 12 12 12 12 12 12 11 12 11 11 11 11
19 18 12 12 12 14 11 12 13 17 17 14 7 8 7
Waco WB Airport 41 9419 2.88 3.29 5.41 6.45 7.74 9.90 11.31 10.63 7.51 6.14 3.94 3.00 53.23 24,96 78.19 1/56 12/70
31° 37', 97° 13! 15 15 15 15 15 15 15 15 15 15 15 15
22 18 24 17 14 13 13 12 17 22 18 20 10 12 10
Wichita Falls WSO a1 9729 2.60 3,17 S5.32 7.00 8.22 9,90 11.48 11.05 7,53 5.64 3.86 2,82 53.81 24.77 78.58 1/56 12/70
33® 58°*, 98° 28¢ 15 15 15 15 15 15 15 15 15 15 15 15
29 24 31 17 16 12 12 11 20 22 17 16 8 14 10
UTAH
Salt Lake City WB Alrport 42 7598 1.14 1.72 3.54 5.37 8.60 10.56 13,35 11.21 7.62 4,53 2,00 1.01 55.87 14.78 70.65 1/56 12/70
40° 46', 111° S8' 15 15 15 15 15 15 15 15 15 15 15 15
31 27 16 13 17 16 6 10 13 3 18 25 7 7 5
VERMONT .
Burlington WSO 43 1081 0.68 0.90 1.62 3.06 4,56 5.65 5.96 5.17 3.15 2,20 1.21 0.73 26.69 8.21 35.02 1/56 12/70
44* 28', 73° 8 14 15 15 15 15 15 15 15 15 15 14 14
33 25 17 18 16 18 14 12 11 18 23 25 6 13 8
VIRCINIA
Lynchburg WSO 44 5120 1.7 1.81 3.15 5.12 6.00 6.70 6.35 5.65 4.47 3.01 2.52 1.63 32.19 15.66 47.97 1/56 10/67
37° 19, 79° I11° 10 10 10 10 10 10 10 10 10 11 10 10
13 12 18 17 11 12 12 6 25 18 27 12 5 Ahk bbb

* Fitst line of data in the table for each station is mean evaporation in inches; second line is the number of years of record per month; and third line is the coefficient

of variation in percent (computed only when there are 10 years or more of record during 1956-1970).
**  Climstologicel Data (NOAA-EDIS)
#a% Sun of monthly seans.

#int Ingufficient data between 19356-70 to' compute the coefFficient of variation.



TABLE IT -~ MONTHLY MEANS OF ESTIMATED "PAN EVAPORATION" COMPUTED FROM METEOROLOGICAL
MEASUREMENTS USING A FORM OF THE PENMAN EQNUATION*

Station Record Last
State Index May- Nov- Began Data
Bo. No.** Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Oct** Aprawd  Anpual#*: Mo/Yr Mo/Yx
VIRGINIA (continued)
¥orfolk WSO 44 6139 2,05 2.31 3,96 S.78 6.90 7,52 7.47 6.41 5.18 3.70 2.77 2,20 37.19 19.07 56.25 1/56 12/70
36° s2', 76° 11° 15 15 15 15 15 15 15 15 15 15 15 15
18 16 14 17 10 11 10 12 10 10 11 12 5 6 5
Richaond WSO 44 7201 1.66 2.03 3.51 5.3¢ 6.64 7.12 7,06 6.11 4.58 3.24 2.45 1.73 34.75 16.75 51.50 1/56 12/70
are 3o', 77° 19 15 15 15 15 15 15 15 15 15 15 15 15
18 14 18 14 10 12 11 10 12 16 12 13 5 8 5
Roancke W30 44 7285 2,09 2,40 3,95 5.3% 6.27 6.60 6.73 6,20 4,71 3.8l 2,74 2,04 34.32 18,57 52.89 1/56 12/70
37° 19, 79 58' 15 15 15 15 15 15 15 15 15 15 15 15
16 16 19 16 8 10 10 7 12 16 12 12 5 ) 7 5
Sterling R&D 44 8084 1.45 1.84 3,35 4,67 5.77 6.57 6.82 6.23 4,50 3,17 2,18 1.51 33.06 15.01 48.06 1/61 12/70
38* s8v, 77° 28 10 10 10 10 10 10 10 10 10 10 10 10
27 20 18 18 12 6 12 11 16 16 13 17 7 8 6
WASHINGTON
Olympia WB Airport 45 614 0.64 1.20 1.87 2.75 4,01 4,63 5.84 4.92 3,11 1.50 0.76 0.5l 23.99 7.73 31.73 1/56 12/70
8 46% 38' 122* 53 15 15 15 15 14 13 13 13 13 14 15 15
36 37 18 16 18 16 16 18 14 12 19 42 10 12 8
Seattle Tacoma WB 45 7473 1.15  1.57 2.30 3.18 5.08 5.80 7,00 5.53 3,52 2.00 1.23 1.02 28.92 10.44 39.36 1/56 12/70
47° 26', 122° 18’ 15 15 15 15 15 15 15 15 15 15 15 15
17 26 18 13 18 16 13 16 16 18 26 23 8 8 6
Spakane WB Alrport 45 7938 0.61 1.11  2.28 4,04 6.28 7,82 10,66 8,63 5.37 2.58 0.92 0.51 41.36 9.47 50.B83 1/56 12/70
47° 37°*, 117° N 15 15 15 15 15 14 15 15 15 15 15 15
33 26 18 17 16 12 7 13 17 24 24 30 6 10 5
Tatoosh WB Alrport 45 8332 1.62 1.56 2.06 2.50 3.24 3,37 2,97 2,49 2,25 1.83 1.59 1.2l 16.07 10.59 26.66 1/56 12/66
48° -22°, 124° 43* 11 11 11 13 11 10 11 11 11 11 10 11
23 23 23 18 18 26 18 22 13 25 25 37 7 11 6
Yakims WB Airport 45 9465 0.75 1.39 2.91 4,48 6.58 7.83 9,77 7.92 5.28 2.90 1,32 0.72 40.29 11.58 51.87 1/56 12/70
46° 34', 120° 31° 15 15 15 15 15 15 15 15 15 15 15 15
44 31 16 16 12 13 8 12 11 13 20 25 6 12 6
WEST VIRGINIA
Charieaton WSFO 46 1570 1.37  1.67 2,99 4,41 5.46 5.68 5.45 5.00 4,04 3,02 1.97 1.42 28.63 13.83 42,45 1/56 12/70
38° 227, 81° 36! 15 15 15 15 15 15 15 15 15 15 15 15
24 14 20 12 12 10 12 11 14 13 18 20 6 7 6
- First line of data in the tsble for each etation is mesn evaporation in inches; second line is the number of years of record per month; and third line is the coefficient

of varistion in percent (computed ouly when there are 10 years or more of record during 1956-1970).
e clmmzog_ul. Data (NOAA-EDIS)
st Suym of monthly means.

*#MA Ingufficient deta between 1956-70 to compute the coefficlent of variation. -
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TABLE II -- MONTHLY MEANS OF ESTIMATED “"PAN EVAPORATION” COMPUTED FROM METEOROLOGICAL

MEASURFMENTS USING A FORM OF THE PENMAN EOQUATION®

Station Record  Last
State Index May- Nov-— Began Data
No. No.** Jan Febd Mar Apr May Jun Jul Aug Sen Oct Nov Nec Oct %%  AprRtk  Annual®** Mo/Yr Mo/Yr
WEST VIRGINIA (continued)
Elkins WSO 46 2718 0.99 1,21 2,23 3,14 4.33  4.39 4 4 3 2 1 1 22 10 32 1/56 6/68
38° 55', 79° 49' 10 10 10 10 11 11 8 9 9 9 9 9
24 25 19 14 12 10 RAAA Ak LT 2 hhAR Adkkk kR L2 d RA kR Lid 3]
WISCONS IN
Greent Bay WSO 47 3269 0.62 0.81 1.70  3.46 5.17 6.15 6.64 5.33  3.38 2.34 1.16 0.63 29.02 8,37 37.30 1/56 12/70
464° 28', BB® 7° 14 15 15 15 15 15 15 15 15 15 15 15
24 29 30 18 12 12 12 12 12 25 19 25 7 13 7
La Crosse WSO 47 4370 0.74 1.03 1.99  4.31 6.15 6,95 7.26 6.11 3.85  3.20 1.45 0.80 33.43 10.08 43.36 1/56 9/68
43° 52', 91° 15 13 13 13 13 13 13 12 13 13 12 12 12
24 33 30 16 12 12 7 a 12 18 19 24 5 12 5
Madison WSO 47 4961 0.74 1.00 1.99 3.75 5.34 6.69 6.86 5.80 3.63 2.71 1.28 0.69 31.03 9.43 40.46 1/56 12/70
43¢ 7', 89° 19 L4 15 15 15 15 15 15 15 15 15 15 15
27 24 25 14 25 14 8 10 13 20 14 30 6 12 6
Milwaukee WSO 47 5479 0.85 1.09 2,01 3.82  5.57 6.70  7.25 5.96 4.04 2.88 1.55 0.90 32.39 10.22 42.62 1/56 12/70
42° 56', 87° 537 15 15 15 15 15 15 15 15 15 15 15 15
24 26 30 14 18 13 13 12 11 19 13 19 7 12 6
WYOM1NG
Casper WSO 48 1570 1.85 1.92 3,03 4.73 6.92 8.76 10.64 9.85 6.65 5.18 2.38 1.82 48.01 15,73 63.74 1/56 12/70
42° 55, 106° 28" 15 15 15 15 15 15 15 15 15 15 15 15
25 23 27 18 12 16 10 6 13 41 19 24 7 7 5
Cheyenne WSO 48 1675 2.42 2.41 3.32  5.26 7.01 8.16 9.23 8.61 6.18 4,77 2.95 2,51 43.96 18.87 62.83 1/56 12/70
41° 8, 104° 49° 15 15 15 15 15 15 15 15 15 15 15 '15
23 23 24 19 14 18 12 10 12 20 14 18 8 7 5
Lander WB Airport 48 5390 1.09  L.51 2.84  4.25 6.42 7,98  9.87 9.05 5.63 3.55 1.53  1.11 42.50 12.33 54.83 1/56 12/70
42° 497, 108° 43 15 15 15 15 15 15 15 15 15 15 15 15
3t 24 17 13 16 18 7 7 18 22 22 22 6 5 5
Sheridan WSO 48 8155 0.96 1.11 2,33 3.96 5.56 6.56 8.64 7.86  4.59 3,27 1.52  1.16 36.65 11.06 48.03 1/56 /70
44° 46', 106° 58' 15 13 15 14 14 14 14 15 14 15 15 14
41 27 23 18 20 19 11 10 20 20 20 38 7 6 5

®
of variation in percent (computed only when there are 10 years or more of record during 1956-1970).

w*  Climatologicsl Data (NOAA-EDIS)

#a% Sum of monthly means.

want Insgufficient data between 1956~70 to compute the coefficient of variation.

First line of data in the table for each station is mean evaporation in inches; second line is the number ~of vears of record per month;

and third line is the coefficient
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APPENDIX A

Example of Estimating Monthly Data for a Location with no Observed Data

In this example, steps for prorating data will be i1llustrated with some of the
problems caused by incomplete records. The basic steps are the following:

1. Determine annual (or seasonal) values for potential (FWS) evaporation from
the maps in the NOAA Technical Report NWS 33, Evaporation Atlas for the
Contiguous 48 United States.

2. Locate appropriate stations which have data in the tables of this report.

3. Determine monthly fractions of annual (or seasonal) evaporation for the
stations in the table by dividing the evaporation value for each month by
the annual (or seasonal) value.

4, Multiply the monthly fractions just determined by the annual (or seasonal)
value for the location of Interest (as determined in step 1).

Suppose monthly mean potential evaporation 1s desired for Vaughn, New Mexico.
Vaughn is located in the southwest corner of Guadelupe County.

1., From map 3 in the NOAA Technical Report NWS 33, Evaporation Atlas for the
Contiguous 48 United States, the annual free water surface evaporation is
found to be between the 55 and 60 inch isopleths. A linear interpolation
would give approximately 58 inches. From map 2 the May—-October evaporation
is 41 1inches.

2. The nearest stations to Vaughn having data in the table are Alamogordo Dam
and Estancia. The elevation of Alamogordo Dam is between 4,000 and 4,500
feet. Vaughn is near 6,000 feet, and Estancia is 6,100 feet. There are
only low hills between Estancia and Vaughn. Based on elevation and relief,
Estancia would be the logical selection to prorate monthly values. How-
ever, because of the high elevation and limited period of record, Estancia
has data only for the months from May to September. Because no annual (or
May to October) value is listed, we cannot determine the required ratios.
Santa Fe, found further north, is slightly higher and has some data for
all the months of the year. It should be noted that Estancia has about
12 years of record in the tables and Santa Fe has up to 36 years in the
summer and 17 years in the winter. Again, caution must be used in applying
these data. It seems reasonable that those years when Santa Fe does have
data in the winter are probably the milder years, and when the station
lacks data it 1s likely that the weather was too cold and pans were frozen
over during most of the winter perifod. If such is the case, then a true
mean would be less than that indicated by the 17 years of available data,

3. To better illustrate the distribution of evaporation in this area, ratios
of monthly to annual evaporation were computed for both Santa Fe and

Alamogordo Dam and are shown in table Al.



Table Al

Monthly fractions of annual and seasonal evaporation at Alamogordo Dam and Santa Fe

Station X of Jan Feb Mar Apr Ha‘z Jun Jul Aug Sep Oct Nov Dec
Alamogordo Daw Annual «035 043 .078 «102 121 137 .130 .113 .093 067 045 .035
May-Oct .182 .207 .197 171 140 .102
Santa Fe Annual .022 .032 .058 .095 .134 .160 142 ».121 .104 072 .037 .021
May-Oct .183 218 .193 .164 142 +100
Table A2

Monthly potential evaporation (FWS), in inches, at Vaughn, New Mexicn, based on ratios (fraction) in table Al and
on ‘annual and seasonal values tsken from maps in NOAA Technical Report "Evaporation Atlas for the United States™

Totals of
i . Egstimated
Station Period Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Monthly Values
Alamogordo Dam Annual 2.9 2.5 4.5 5.9 7.0 8.0 7.5 6.6 5.4 3.9 2.6 2.0 58.8
May-Oct 7.5 8.5 8.1 7.0 5.7 4,2 41.0
Santa Fe Annual 1.3 1.9 3.4 5.5 7.8 9.3 8.2 7.0 6.0 4,2 2.2 1.2 57.9
May-Oct 7.5 8.9 7.9 6.7 5.8 4.1 36.9



4. Table A2 shows the monthly FWS evaporation at Vaughn resulting from
multiplying the annual FWS from Atlas map 3 by monthly fractions based on
the distributions at Alamogordo Dam and Santa Fe.

The evaporation estimates from table A2 are plotted in figure Al.

Monthly Evaporation
based on

* Santo Fe Annual

X Santa Fe May-October

10—
+ Alamogordo Dam Annuagl
.. — Alamogordo Dam May—-October

L 2 o :;'X x&
‘5 high elevation o _ "...
-~ ." ..
£ sl +\;‘.
z
o7 + s,
- X %,
: +, \..
o o ..‘
i 6 Low elevation 5,
& %
S 5 K
~ .
x Y
: )
o} *
>3 fQK‘

A+
.
‘.....
1 -
N L 1 L b i 1 } 1 1 ]
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Figure Al. Monthly distribution at Vaughn, New Mexico based on evaporation

distribution at Alamogordo Dam and Santa Fe.

The annual values are connected by lines. It is readily apparent that stations
at higher elevations tend to have lower evaporation during the winter months and
a bhigher fraction of the annual evaporation during the summer than do the stations

at a lower elevation.

on May-October ratios.
significantly higher than Alamogordo Dam, a reasonable decision would be to accept

either the value estimated from Santa Fe or to take values from the graph between
the values for the two sites but very near those for Santa Fe.

Also apparent is a closer agreement of estimates based only
Since Vaughn is only a little lower than Santa Fe and
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