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Table 1. Length of growing season (frost to frost) for 1966-75, ‘ Table 2. Mean monthly precipitation, in inches, at stations in the Four Corners area INTRODUCTION SRR e el S 47 TR A TS o TNTD JUETMTATMII TS TATS TOTNTD SR HERTME AP A RIS D
— 2 - —= ” ot S iy Bl MONTHS ONTHS
at stations in the Four Corners area [Pattern indicates months included in growing season] ) M MRS MOHTHS MONTHS MONTHS
The study area of this report, as delimited th i - E
[The mean growing-season length is the interval between the mean date of maps, includes most of the Saanua; s Dofgrez Rgier %aZE;ZmPazizng Navmourfumam Thﬁjfgon
last spFing frost and Fhe mean datg of first autumn frost computed from Based on Defiance upwarp, near the Arizona-New Mexico border, and the higher = A - "
Fhe entire lo—gezrdpeFlod;hthiomaxlmum is ;he éo:iest.fFost—freih Based on Growing elevations of the San Juan Mountains in southwestern Colorado were ° ) o 1 '
o, S o . z . . -— =~
lgteivat ;:coz—?re u;;ZErsai *y:a§t£22;zeda:ecor§]m1n1mum is e Month Year Season excluded because sufficient rellable.and r?prgs?ntatlve climatological 5_52- =% 2 Map B shows a gereral pattern in the distribution of mean annual
shortes os e & ,SY Stand- Stand- records f9r‘the§e‘areas of topographic variability are lacking and =g | ;'§ ] precipitation. Precipitation is greatest in the eastern part of the
aFd ard. surface mining in these regions is unlikely. [T 313 study area and decrease toward the northern, western, and southern
: A 2 Mean Devia— Mean Devia- o« x 1 parts.
M?an Maxlmu@ Mln%mum tion tion Much of the Four Corners study area lies within arid or semiarid - £
. Last First Inter— Last First Inter= Last F;rit Inter— ' . N climate regins. This climatic condition, according to Critchfield The data in table 4 show the variation in mean growing-season
Station spring Fall val Year spring fall wval Year spring all val Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec (x) (o) (x) -(9) (1966), indicates the lack of sufficient rainfall to sustain dense JFTMTATM S TJTATS 00N D precipitation in the Four Corners area. Vallecito Dam, Colo receives
s . . e 4
(days) (days) (days) : Yegetatlon growth. The annual rate ?f evapotranspiration (loss of water MORIHS an average of 10.2 in. while Kayenta, Ari., receives only 2.8 in. There
: Arizona into the atmosphere through the combined processes of surface is nearly a four-fold difference between some stations in this region
Arizona evaporation and plant transpiration) exceeds the annual rate of during the growing season. The standard deviations indicate the
. precipitation in these areas. Consequently, the potential growing Statistical inferences can be made using the standard deviation. A variation of growing-season precipitation from year to for
Betatakin 5-13 10-11 151 1972 4-27 10-21 177 1971  5=30 9—1? L1 Betatakin 0.63 0.74 0.83 1.19 0.93 0.48 1.06 0.64 seasen, &8 defined on the basis of temperat&re, is truncated by drought- complete discussion is beyond the scope of this report and can be found particular stgtion.g The staEdardperrors of theymean ingiizteoth: range
gigigﬁoi:ofhelly 2_27 ig_i igg iggg z-gs 18_24 igg ig;i g_gg ;Oié igi ganyoa de Chelly 8’?2 8'33 8°23 8-22 8-gi 8~§I 8-23 8-2? induced dormancy of vegetation. in most elementary statistics texts. However, one use can be within which the true growing season mean probably lies.
= = a = ‘ = = innehotso . . . . . . . . demonstrated. The precipitation received in any year at a particular :
Ganado i 5-18 9=301 135 1966 5=1  10=1L3. 165 1968 5-25  9-if 115 Ganado 0.54 0.43 0.90 1.16. 0.87 0.48 0.92 0.65 This report shows the variability of climatic elements in the Four station is very unlikely (2.25 percent of the time, or, one year in 43) Map C shows the distribution of mean growing-season precipitation
Kayenta 5-14 9-19 128 1972 4-23 10-21 181 1970 6-17 I~ 20 Kayenta 0.16 0.25 0.26 0.69 0.51 0.45 0.56 0.49 gorners area a?d prov1d§s estimates of Fhe irrigation-water requirement to be less than the number of inches determined by the value of the mean in the Four Corners area. The pattern of mean growing season is only
Keams Canyon 5-16 9-29 136 1966 4-25 10-14 172 1968 &=12  10=3 113 Keams Canyon 0.41 0.44 1.09 1:25 0.8l 0.4l 0«78 0:48 ROE E%i?t SpeEes use? L0 the_revegetatlon of Surfa?e—mlned areas. minus two standard deviations (X-20). For example, Betatakin, Ari., is very general with frequent subareas of departures from the trend. The
akachukai® 5-24 10-3 132 1966 4=22 11-2 194 1971 5-18 8-23 97 Lukachukai 1.19 0.43 1.05 1.52 0.91 0.47 0.87 0.57 e i 1f;FaF10nlne?§ssitates.tlmely reYegetatl?n, which c§n be.a?hleved likely to receive less than 5.5 in. of precipitation [5.5=11.1-(2x2.8)] amount of growing-season precipitation tends to be relatively high in
Many Farms* 512 10-4 145 1972 5-12 10-30 171 1971 5-19 9-18 122 Wy Faene 0.25 0.19 0.30 0.41 0.45 0.35 0.6k 0.43 ?os e 1c%enF y % the entire pote?tlal growing seaso? is utilized. We only once in 43 years. By the same token, it is equally unlikely that a the eastern and extreme southeastern parts of the area and relatively
Papeh 4-19 11-1 196 1974 3-10 11-25 260 1975 519 10-24 158 Hags 0.31 0.45 0.51 0.4h 0.15 0.43 0.18 eel that irrigation could be p?agtlced only for the first few years to station will receive more precipitation than that determined by the mean low in the southwestern part.
i 54 10-13 162 1966 4—22 11-12 194 1971 427 8-23 118 P T Pos 0.0 BokB .75 0.75 0.63 0.22 0.71 0.25 producefbetter—than—gormal COHlelOﬂS gnd‘t9 gnhance.the probability of plus two standard deviations (X+207)). For example, it is unlikely that
Bhrsles finat 530 9-26 119 1966 5-14 10-14 153 1975 6-27 9-23 83 T Tanl 0.50 D.E0 .95 0.99 1.01 0.62 1.28 0.82 SuCELes ul revegetation. Following this }n}tlal period, supplemgntal Betatakin will receive more than 16.7 in. of precipitation in any one The importance of growing—season precipitation and the problem
mo%sture can be reduc?d and eve?tgally eliminated as the vegetation year. Of course, the rare year does occur. This procedure is based on associated with using annual statistics is illustrated by several
Gl et adjusts to natural climate conditions. probabilities determined over long periods of time. stations in this study area. For example, at Betatakin, Ari., the
] ) e ) ] average annual precipitation is 11l.1 in., however, only 6.4 in. was
Cortez* 5-24 9-25 124 1969 5-8 10-5 150 1975 6-12 9-20 100 PR 0.76 0.51 0.94 BelE Lo3i D.97 035 0.95 0.5 . ﬂe used‘dgtal%ed climatic %nfqrmatlon, such as growing-season If a small number of years is selected to represent a longer received during the six-month growing season. On the basis of annual
Delta 3NW* 5-18 9-27 132 1966 4=28 10-15 170 1974 6-9 94 87 Delta 3NW 0.32 0.33 0.34 0.60 0.73 0.61 0.24 0.73 0.17 ength, precipitation cparacterlst%cs, and consumptive water use by . period, there is likely to be a difference between the mean determined statistics, one might conclude that there is sufficient moisture for
Durango* 6-8 9-19 103 1972  5-24 9-22 121 1970 6-18 9-7 81 Durango 1.36 0.82 1.33 1.17 2.15 1.49 0.63 1.62 0.58 P i gl?“t.Spe?les’ ki SRLmAte the mgpaikale. of wanek by £he gqnple il thet, which wmald have heew depmmniomd By fhe entine revegetation (Envirommental Studies Board of NAS and NAE, 1974)
Fort Lewisk 6-19 9-5 78 1966 6-8 9-17 101 1974 66 7-3 24 Fort Lewis 1.28 0.99 1.45 1.29 1.73 1.47 0.57 1.64 0.50 e lclincy ag irrigation regulrement.' Consumptive w§ter.use is a term population of years, sometimes called the true mean. The standard error although, in fact, there is a period of low precipitation at the
Gateway 1SW* 55 10-3 151 1979 5-11 10-30 172 1975 5-26 10-8 135 Gateway 1SW 0.67 -0.56 0.99 0.85 1.08 D.93 0.25 0.98 0.26 commonly used synonymously with Potentlél eYap?transplfatlon. It was of the mean shows how much discrepancy is likely between the sample mean beginning of the growing season; May and June average only 0.38 and 0.45
' . . necessary to gather as much detallgd climatic information as possible in and the true mean. It is unlikely that the true mean will differ from in. of precipitation, respectively.
Grand Junction Grand Junction 0.56 0.34 0.63 0.6 0.70 0.67 0.22 0.74% 0.25 order to make the estimates. On-site data would be best, but they were the sample mean by more than two standard errors. For example, using
WSO'AP A 4-28 10-17 172 1974 4-15 11-5 204 1971 4=-26 9-18 145 WSO AP : rarely available. Maps based on available records provide a reasonably the information provided in table 3, the true mean of annual Table 2 and the graphs with Map B show the distribution of mean
;g:zc;zrgg 6-8 9=5 89 1969 5=16 10=5 142 1968 6-29 7-1 2 égnac;o ;N i.ig g.i% i.gg 2.§§ i.gg i.ig 8.2; i.g? 8.2; accurate portrayal of climatic conditions. precipitation for Betatakin, Ari., is likely to be between 9.3 and 12.9 monthly precipitation for the year. Most stations in the Four Corners
V esa Verde * - . & = 5 - = - in. [%¥+(2 S.E.)]. The range in which the true mean lies can be area receive the greatest proportion of the annual total during late
- 38° National Park 5-11  10-10 152 1972 4-27 10-21 177 1971  5-30 9-18 111 Nat’l Park Sixty-eight climate stations were selected on the basis of length determined for any station and for either the entire year or only the summer and early iutumn (JElypthrough October). The late wintzr and
- Montrose No. 2 5=14 10-7 146 1966 4-29 10-14 168 1968 5-25 9-16 114 Montrose No. 2 047 0:34 041 0.76 0.72 0.73 0.26 0.90 0.21 and completeness of record for the data base of this report. Two time growing season using this procedure. spring months (January through May) usually receive the smaller
Northdale 6-13 9-10 89 1972 64 9-30 118 1970 6-16 7-1 15 -Northdale 0.69 0.50 0.67 0.87 1.26 0.95 0.47 1.00 0.39 intervals were considered, 1966-75 and 1956-75. The shorter period was proportion of the annual total. The small amount of precipitation
Norwood 6-13  9-12 91 1966  5-24 10-1 130 1968 6-30  8-23 51 Norwood 0.88 0.63 0.96 0.85 1.11 ‘1.14% 0.35 1.47 0.25 By i o o e S e el B ikl Rl B we on the THCCROLRG Of Ehe geshilig seeeed, (il Jeelid o5 e
i S s 1% P 1966 6-13 9-16 95 1870 pens 71 9 M 1.58 0.95 1.98 108 1,87 .1.58 D.62 1.92 B.84 regor , thus ylildlng a b;tser spatial coverage of the basin (fig. 1), LENGTH OF GROWING SEASON germination, may be of critical importance in surface-mine
1 Paradox 1E 5-17  9-21 127~ 1966  5-25 10-15 143 1974 6-8  8-11 64 Paradox 1E 1.00 0.63 0.76 1.07 1.18 0.99 0.33 1.01 0.3 oies ol ionmlitc i o e , : : . : bt aa
Sk Rico 6-24  7-30 36 1967  6-23 9-13 82 1968 6-30 74 1 Rico 2.15 1.64 1.85 1.83 3.14 2.21 0.60 2.23 0.86 g R Eone s, ) SERITE LNy S eiel B T BRR pratied ot it
8| silverton 6-27  7-14 17 1966  6-26 8-22 57 1968 , Silverton 1.52 1.29 1.55 1.46 2.30 1.94 0.65 2.30 0.95 e ; : UG RO BaSEeods Eopaeenteity tatt lais goaniln. Shep S The mean monthly precipitation and the standard deviation of the
R K (69,75) 6-30 Tl g i Monthly precipitation totals were obtained for each station from definitions are elusive because plant species making up the community in mean based on the entire year are shown in table 2 for each station.
=y Telluride 1.44 1.26 1.43 153 . 2+05 L:85 0w47 2.23 0.5L the U.S. Department of Commerce, National Climatic Center, Asheville, a given locale possess varying degrees of frost hardiness and also Generally, stations having relatively low mean monthly precipitation and
Telluride 6-22 8-11 50 1971 6-14 9-4 82 1968 6-30 7-1 1 Uravan 0.94 0.44 0.81 0.96 0.34 1.07 0,42 N. C. Data for each of the ten years (1966-75) were used in the because the critical temperatures for a particular species remain a relatively low annual totals have relatively low standard deviations
Uravan_ 5-1 10-8 160 1969 4-8 10-6 181 1972 5-11 10-1 143 Vallecito Dam 1.96 1.30 2.07 1.61 2:99 2,18 0.76 255 -0.75 calculation of annual means (map B). (The term mean can be used subject of debate. The growing season utilized in this report is (lesser variability), and stations having relatively high mean monthly
Vallecito Dam 6-14 9-14 92 1972 5-=25 9-20 118 1973 6-20 9-3 75 Yellow Jacket 2W 0.93 0.76 0.89 1,08 1.58 1.16 0.46 1.24 0.41 synonymously with average.) The mean precipitation was computed for actually the frost-free period extending from the mean date of last precipitation and relatively high annual totals have relatively high
Yellow Jacket 2W 6-1 9-30 121 1966 5-14 10-13 152 1968 6-10 9-16 98 5 each month during the 10-year period of record (1966-75) (map B, spring frost to the mean date of the first autumn frost. According to standard deviations (greater variability). This trend is probably the
Newe Mewdlas graphs). Infrequently, a monthly entry was missing from the record. 1In Critchfield (1966), the frost-free period is commonly taken to be the result of the large proportion of precipitation received during the
S Vi b such cases the available data for a particular month were averaged. For growing season at a particular place. The U.S. Soil Conservation July-October period at stations having relatively high average monthly
Artee Buing Fael. D.80 D40 D67 0.75 0.31 0.72 0.23 eiamPl§; tf Ap;ll E;zslgltatlo? was missing for 1966, the mean April Service (1970) uses the frost-free period in making seasonal consumptive p¥ecipitation, relatively high average monthly precipitation, relatively
M Bk T iy znZ§1§ZsaaianaZZd = ;hS :as 1n:ertedd1nto tge record. Subsequent water use estimates for the purpose of computing irrigation water high annual totals, and resultant relatively high standard deviations.
e 5-93 9-29 129 1966 4=24 10-13 172 1975 626 9-26 92 Bioomfield 3SE 0.55 0.40 0.67 0.74 0.33 0.90 0.40 y € reconstructed record. requirements. The so-defined growing season was extended to the ) ’ b
BloomEtald I5E 51 10-18 170 1974 415 10-30 198 1891 S5-19  16-19. 153 Chaco Canyon Nat’l 0.26 0.37 0.52 0.70 0.47 1.11 0.38 o o B 3 6 beginning of the first month and the end of the last month in the ) As descrlbed'eérllgr, the larger the standard deviation, the more
= suaaesin g B : Wi 111 110 109 108 107 calculation of growing-season precipitation, and the accompanying variable the.pr?c%plt?tlon from month to month during the year. The
il o e 1066 T . R gt " e 1.70 1.08 1.75 1.68 0.68 2.20 0.74 1 | ] 3 1 I histograms reflect this extension (map B). greatest varlablllty 1n.mothly precipitation OCC9rs'aF Grants, N. M.,
Whnye » g o9 a s s S 0o Tee 519 oy (P cuba 0.64 0.56 0.89 1.08 0.70 1.79 0.75 and the most even distribution (least monthly variability) at Page, Ari.
Cuba 6-3  9-25 114 1966  5-19 10-4 138 1968 6-9  9-17 100 Dulce 1.38 0.94 1.44 w o o Ly Sy R MRS SESULAy ey Lonite Sis ok ipitati
1575 G a8 Tap . e e i.gg 8.2; i.zg é.%; station used in this report are shown in table 1. Page, Ari., has the Mean monthly precipitation and the standard error of t@e mean based
SE o - - i den Cae - Roi el i3 i Farmington 4NE 0.56 0.28 0.55 0-66 0‘32 0‘72 0'27 longest growing season, averaging 196 days. Silverton Colo., has the &nlz 02 E?e gr?w12§ s;asoncfor each srarion are ﬁlsi shown in table 2.
= = = = - ) . . . . . . o : ; ost stations in the Four Corners area receive t i
El Vado Dam 6~13 9-6 85 1972 527 9-22 118 1968 6-12 7-1 19 Fruitland 2E 0.53 0.40 0.63 0.70 0.34 0.73 0.38 fg:itzziizgazgg’f?z:iagll;:;ingnil};oistay;h:e\t‘;iiztzgz g:flgl]t;l;::(ri iitszagfin growing-season precipitation toward the end \0’2 th: f:zgifﬁrgzogzzizgn i
i " ~ B g . . Gall E : g .61 A o . : ; i : i ipitation i
iargl;gtzn ggE 5 gi 9-29 130 1969 5-1 10=5 157 1975 =19 9-26 99 allup 3 0.32 0.22 0.6 0.76 . 0.36 1.00 0.60 growing-season length at a particular station can be evaluated by At Aneth Plant, Utah, 51 percent of the growing-season precipitation is
ruitland 2 5- 9-26 128 1969 4-30 10-5 158 1975 6-19 8-26 68 Grants AP 0.17 0.30 0.31 0.89 0.83 1.46 0.91 comparing the maximum, minimum, and mean growing-season lengths for that received in September and’October, 31 percent in July and August, and 18
Gallup 5E 5-21 9-28 130 1966 4=23 10=14 174 1971 =5 9=19 106 Lybrook 0.62 0.63 0.81 0.90 0.54 1.19 0.63 o . BEAELGH. percent in April-June. Some stations, usually at higher elevations,
e 2550 §-94 659 198 1973 5§ a1 158 s g - 43 McGaffey 4SE 0.99 1.04 1.71 1.43 0.73 1.96 0.98 38— = receiYe the greatest proportion ?f growing-season precipitation toward
a7 Lybrook# 5-25 10-9 137 1966 4-29 11-1 186 1973 620 9-3 75 NaYajo Dam 0.80 0.53 0.84 0.91 0.37 1.06 0.47 Map A shows the spatial variation in mean growing-season length for the mldd}e of the frostTfree Per19d. At‘Lybr?ok, N. M"_32 percent of
| MeCatfey 4SE -y i o, iy BB Apa 107  1bes 631 o PR e Otis 0.35 0.31 0.54 0.76 0.49 1.11 0.48 the Four Corners area. The isochronal lines on this map, connecting Lhe growing-season precipitation is received in August with the frost-
Navajo Dam# 5-7  10-14 160 1966  4-21 10-14 176 1971 5-19  9-18 122 Shiprock 0.68 0.29 0.31 0.59 0.28 0.60 0.16 pelnds of equal mrbwing-sedson length, wene dotemmined by the sverage 0T AT R R TR R e
Otis 5-17 10-7 143 1966 433 10-1k 174 1971 5-30 9-18 111 Star Taks 0.33 " 6.96 D.38 0.71 0.58 1.31 0.63 ¢ COLORADD ® values shown in table 1. A general pattern is discernible wherein the B . Tl
i - i AREE all G5 B9k 087 G.60 1.95 0.67 l T, . shortest average growing seasons tend to occur in the eastern part of The mean monthly precipitation and standard deviation for the
iproc B4 9-29 135 1966 4-23 T0=-1& 174 liggg « 5=18 9<% - 109 - B 28 . . . . . . . R ° ° : the study area and longer growth seasons occur in the western part. growing-season months at each station are shown in table 2. There is a
Star Lake 6-9 9-19 102 1966  5-28 10-14 139 1968 6-11  8-24 74 1Z§§; e ] T S ik i sl o Wk ey i T ST i 2 o tendency for stations receiving larger amounts of growing-season
$?ZE§Z“A§§§flla R R iggg é:ig lg—ig SR R Tohatchi 1ESE 0.30 0.18 0.62 0.67 0.47 0.97 0.49 - 4 . . P txplenation ol wrlaties in lseguh of growiss seaspy Taminides i e A e TR
ks s ST G Py 9:14 o AP ged3 . ¢ I e o o ® detailed investigation of several possible controls. There exists a SR dev1at10n? she greateF the variability of prec1p1t§t1?n‘fro?
Melasiis 3 51 168 i1 iy e ARt e ! =30 =23 54 ARIZONA Mg}ﬁgb - significant statistical relation (r=-0.70) between growing-season length Rk n moth.dur}ng the.grow1ng sea§on. The greatest variability in
o 6 973 5-29 d=37 - 121 Utah and elevation in this study area. Average growing season may be mo?thly prec1p1tat10? du?lng the growing season occurs at Dulce, N. M.,
estimated using the following equation: w§1ch.ave?ages 3.08 }n. in August and 0.87 in. in June. The most even
Utah kel Flant 0.79 0.45 0.67 0.69 0.96 0.70 0.36 0.70 0.46 glsFrlbutlon of'grow1ng—season precipitation (least monthly variability
Blanding 1.15 0.63 0.67 0.88 1.49 1.00 0.48 1.11 0.58 Y = 280.639 - 0.0246x it uring the growing season and hence lowest standard deviation) is at
Aneth Plant 4-22 . 10-25 186 1971 3202 1@=21 -213 1970 4-20 10-9 172 BLuff 0.58 0.50 0.66 36’ f— L g &> ) Shiprock, N. M., which averages 0.40 in. in June and 0.8l in. in August.
Blanding 5-10 10-12 155 1972  5-11 10-29 171 1971 5-23  9-18 118 - 5 y : s D N
% Canyonlands— Where vy = average growing season "
gluff R 5-10 9-30 143 1966 5-1 10-14 166 1971 . 5-20 9=18 121 the-Neek 0.42 0.29 0.55 0.62 0.77 0.72 0.29 0.88 0.31 8 length, in days Complete explanation for the distribution of precipitation in any
agyoi ands—the- i e 1 o Canyonlands— I area requires a detailed investigation of several possible controls.
& cansgnlands_the_ & 97 490 10-30 193 1971 4=26 9-18 145 he-Neadle 0.45 0.26 0.50 0.70 0.77 0.71 0.30 0.84 0.33 ° ) and x = elevation above sea level, Topography appears to be one important control in the Four Corners area.
= ; Gaatletea 0.56 0.44 0.88 1.36 1.08 1.09 0.42 1.26 0.43 . in feet. Trewartha (1968) provides a discussion of the effect of topography on
\ hendie =5 10712 160 1972 5-3 10-29 179 1971 4-28 9-19 144 Cedar Point 0.94 0.51 0.80 1.25 1.41 1.13 0.54 1.33 0.67 ] | | flg | e
Castleton 57 104 159 1974 4=27 10-30 186 1971  5-19 9-18 122 Green River Avn. 0.35 0.27 0.37 0.37 0.43 0.51 0.23 0.66 0.25 The large standard error of estimate (Sxy = 22.77 days)
' Gedar - Paint 5-21  10-8 140 1969 4-28 10-3 158 1968 5-25 9-17 115 Hanksville 0.21. 0.20 .0.36 0.37 0.29 0.45  0:22 0.59 0.23 y & . accompanying this equation indicates that there are factors other than There is a significant relation between elevation and mean annual
Grain By Bens® Bk 10-8 157 1973 5-9 10-30 181 1975 522 9-22 123 Hovenweep Nat’l : elevation affecting growing season length. Local terrain precipitation in the Four Corners area (r=0.8l1). The following equation
anlsville 5-12 101 142 1972 5-11 10-29 171 1974 6-8 9-28 112 Monument 0.69 0.58 0.94 1.04 1.17 0.88 0.35 0.93 0.44 l ;0 130Km characteristics are probably important; however, it was beyond the scope shows the nature of this relation:
yon« P
Hovenweep Nat’1l La Sal 0.98 0.58 0.52 0.93 1.43 1.16 0.48 1.27 0.30 Fi § oottt v gl : of this research to develop a comprehensive growing season model.
Monument 5-16  10-8 145 1972 5=12 10=30 - 171 1970 6-13 9-26 .105 Mexican Hat 0.39 0.44 0.41 0.44 0.66 0.54 0.29 0.60 0.38 e e R P i o 8.93383Sxy = 2.83 in i
La Sal# 5-30 9-27 120 1972  5-12 10-21 162 1968 6-30 9-17 79 Moab 4NW 0.50 0.26 0.68 0.64 0.72 0.68 0.25 0.76 0.28 S e : Lot
Mexican Hat# 4-22  10-19 180 1972  4-1 10-31 213 1975 4-30 10-14 167 Monticello 1.20 0.61 0.98 1.00 1.79 1.21 0.53 1.31 0.57 Mean monthly temperature data were also obtained from the National Bl e e Tia?niﬁﬁial i
Moab 4NW 4-17 10-22 188 1972  4-3 10-30 210 1975 4-29 10-9 163 Monument Valley Glimatle Cepter, Wherd & manthly entry ves migsiig, it was Th t of precipitation received i ticul i b
M : N oy u ¥ - ¥ Mission 0.38 0.65 0.56 0.43 % V26D b . H reconstructed using the method described for precipitation. S HIGUAL O p DR e Ve TanE CU AL pEen T oD can: De : .
- Mgziézsilgalley 6-5 9-22 109 1970  5-8  9-22 137 1968 6-8 9-6 90 : 0.76 0.62 0.30 0.67 0.38 = e : expressed in a variety.of ways. Mean annual totals are frequently and  x = elevation, in feet, above
et in e _ 188 - i3 Hiss i . s . Natur?l Bridges a The dates of last spring frost and first autumn frost were obtained computed and used as representative statistics of regional climate. For mean sea level.
Na% 1 Monum?nt 0.81 0383 0.85 090 1225 .- L0L 0:42 1.13. 0.56 for each station during a selected period from the U.S. National Oceanic example, the Environmental Studies Board of the National Academy of . N 2SR )
Natural Bridges Navajo Mountain 0.52 0.35 0.32 0.67 1.03 0.53 0.36 0.55 0.43 and Atmospheric Administration (1966-75). Mean dates and average Sciences and National Academy of Engineering (1974) seems to base its There is also a significant relation between elevation and mean growing-
Nat’1 Monumgn:* 5-14  10-8 147 1972 5-11 10-21 163 1971 5-31 9-18 110 Thompson 0.91 0.37 0.71 0-6¥ ,0762 0.73 0.26 0.80 0.30 growing seasons were determined for each station. Infrequently, a appraisals of rehabilitation potential on these values. Mean annual Sﬁason Erec1p1tat1gn £?=0'5$) = ?hls ureme . The Sellovioy equakion
gavajo M:untaln 5=19 10=9 143 1972 5-12.. 10-29 170 1966 6-13 10-14 123 critical date was missing from the record; in these cases, the record totals providg only the crudest estimate of available moisture for plant shows the nature of this relation:
et 47 10-18 174 1974 4-20 11-6 200 1971 4_19, 9-19 153 was synthesized by transposing the data from a nearby station. growth; the d%stribution of precipitation during the growing season is = 0.0073x + 1.03209
Appropriate transfers were made in consultation with U.S. Geological of paramount importance. Packer (1974) uses precipitation zones, based y ° B ¥ PR G
Survey personnel having long-term experience in the study area. on mean annual precipitation and its seasonal distribution, in an . Y. = e Ll
evaluation of rehabilitation potential of surface-mined lands in the Rhae Oy meae %r?W1“$'Sea?°“
northern Great Plains. Even mean growing-season precipitation totals precipltation, dn feet
- EXPLANATION AND USE OF STANDARD DEVIATION may disguise periods of low precipitation within the growing season. o v = eletatdionT. 1 f e s
A AND STANDARD ERROR OF THE MEAN o Bcata
Precipitation is a complex element of climate and must be examined TR B
AMF Statistical data of annual precipitation for each station used in in detail to gain a useful .understanding of its characteristics. e sorpedanion seeifictente (¢) and the standavd & T -
]-$; SCALE 1:1 000 000 this report are shown on table 3; growing season precipitation data are Annualr seasonélf or.monthly precipitation totals are indexes of (Bay) imdicate Ghat thers sre other robabin iocairrgr 2 - . Eitlma.es
25 0 25 ' shown on table 4. Although the mean (X), maximum, minimum, and range effective precipitation, that is, precipitation remaining after some theydistribution o s et e, . S THOE e Mg i? o
2 " i ; ! 2 4 : 50 75 100 MILES are easily understood, the standard deviation (¢) and standard error of runoff and deep percolation. PEEE. P s area. was
f q : T : ! I ! F ] £ e St : beyond the scope of this research to undertake a thorough investigation
- the mean (S.E.) may require explanation. The standard deviation is a Ll : of these factors It appears that summer precipitation of th
25 0 25 50 75 100 KILOMETERS measure of variability of the items in the data set about the mean. In The mean monthly precipitation for stations in the Four Corners Bl SR Sty mEEi ate the offoet Ef % . " ’
=k : . S — 3 this case, the larger the standard deviation, the more variable is the area is sh9wn in taple 2. The data used to compute these values were e " s Gk B
precipitation from year to year (table 3), or from growing season to also used‘ln.computlng the annual and growing-season precipitation
| e growing season (table 4). For example, of the stations used in this characteristics (table 3 and 4).
report, Fort Lewis, Colo. experiences the greatest variability in annual
precipitation (0=5.0) and Vallecito Dam, Colo., experiences the greatest
, , variability in growing season precipitation (g=3.9). -
SxpLAvATON CLIMATIC APPRAISAL MAPS OF THE REHABILITATION POTENTIAL OF STRIPPABLE COAL LANDS IN THE | mesn and stesduyd devisileys oF ueniily prelpiedtios of edeh o G SeMaEIG 0f s WNE) eplmiuiion dn She bl Rl e
-———5-———I;ﬁxﬁbzgg;mgégz$“mbn : ) ' ' station are shown on table 2. In this case, the greatest variability in 26.5 gn aznuaily? ;agz tzrie 3;eczi$Z; §O§o£; r:gzl;zgyagai;:raii‘of
=~ e : monthly precipitation, based on the entir ar t s Mi i S 2 5 e R
L T FOUR CORNERS AREA, ARIZONA, COLORADO, NEW MEXICO, AND UTAH pemly pepisian, el ou Lig Gtk smas, moine b Skt T 8 5.5 1n. Thus, thete 16 fearly'a Five-fold diffcrence berseen siations
only on the growing season, occurs at Dulce, N. M. (o=1.11). The most i ln-t-ls study'area. Tbe.stagdard deayistion indlestien e
2 : : 3 Becy > variability of annual precipitation from year to year for a particular
OLDG|CAL . even distribution (least variation from month to month), based on the ; o P
@E SUﬁ " < : 5 - : station and the standard errors of mean indicate the range within which
B [N aESTON' V4 :r[/é} entire year, occurs at Page, Ari. (0=0.15), and the most even the true mean probably lies, as explained in th T .
37 N 4 distribution based only on the growing season, occurs at Shiprock, N. M. v ’ 3 rlenc ol i

(0=0.16).
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