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FOREWORD 

It HAS LONG BEEN KNOWN THAT LARGE DESERT OASES PRODUCE PROrOUND 

CHANGES IN THE MOISTURE CONTENT OF NORMALLY DRY DESERT AIR, BUT FEW 

ATTEMPTS HAVE BEEN MADE TO MEASURE THE MAGNITUDE OF THESE CHANGES OR 70 

MEASURE THE EXTENT TO WHICH THEY ARE TRANSPORTED INTO THE DESERT BY 

HORIZONTAL MOVEMENT OF AIR. THIS REPORT, A STUDY OF NIGHTTIME CONDITIONS, 

FOLLOWS AN EARLIER DAYTIME STUDY IN ATTEMPTING TO PROVIDE INFORMATION 

ABOUT THESE PROBLEMS. The YUMA OASIS OF SOUTHWESTERN ARIZONA WAS SE-r 

LECiTD FOR BOTH STUDIES BECAUSE IT IS REPRESENTATIVE OF OASES IN MANY 

PARTS OF THE WORLD, AND ITS SELECTION PERMITTED DETERMINATION OF THE 

EFFECT OF THE OASIS UPON HUMIDITY CONDITIONS AT YUMA TEST STATION. 
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Abstract 

Field observations were made in and around the Yuma oasis of south> 
western Arizona during the summer of 1956 to examine the role of irrigated 
farmland in modifying the nighttime humidity of desert air* Synoptic 
■^asurements of temperature, humidity, and wind at standard height were 
taken in the desert and in various crops within the oasis. 

A MODERATE INCREASE WAS OBSERVED IN MOISTURE CONTENT OF THE AIR IN 
THE OASIS COMPARED WITH DESERT AIR. ÏHE MAGNITUDE OF THE INCREASE WAS 
RELATED TO THE GENERAL MOiSTURE LEVEL OF THE TWO PREVAILING SUMMER AIR- 
MASSES; with dry Pacific air the increase amounted to 139to 2Cf F mmmmm 
IN DEWPOINT, AND WITH MOIST AIR FROM THE GULF 0F(MEXIC0 IT WAS LIMITED 
to j^TC KTF.eeaMM. Similar.bui smai< er differences were noted between 
MOIST AND DRY CROPLAND WITHIN THE OASIS. AOVECTION OF MOIST AIR FROM 
THE OASIS INTO THE DESERT COULD NOT BE SHARPLY DELIMITED QUANTITATIVELY, 
Cui WITHIN THE FIRST FEW HUNDRED YARDS FROM THE EDGE OF THE OASIS, ADVEC- 
TI ON DIMINISHED RAPIDLY AND SEEMED BARELY EVIDENT AT ONE MILE. NIGHTTIME 
EVAPORATION AND SMALL DAYTIME STQRAGE OF HEAT IN THE OASIS SOIL, CON¬ 
TRASTED WITH NEGLIGIBLE NIGHTTIME EVAPORATION AND LARGE HEAT STORAGE IN 
THE SOIL OF THE DESERT, COMBINED TO PRODUCE MINIMUM DAILY TEMPERATURES 
5’to i5eF LOWER IN THE OASIS THAN IN THE ADJOINING DESERT. 



THE NIGHTTIME INFLUENCE OF IRRIGATION UPON DESERT HUMIDITIES 

I. Introouction 

In A PREVI Oui- ST'IDY (9), the condition of localized areas of high 

HUMIDITY IN DESERT REGIONS, SUCH AS ARE rOUND IN OASES OR STRIPS OF RIVER 

MARSH, WAS INVESTIGATED UNDER DAYTIME CONDITIONS. THE PRESENT STUDY 

COMPLEMENTS THIS 195^ STUDY BY USING THE SAME MOISTURE SOURCE, THE IRRI¬ 

GATED FARMLAND OF THE US BUREAU OF RECLAMATION'S YUMA AND.GlLA PROJECTS 

IN SOUTHWESTERN ARIZONA, TO ANALYZE THE NIGHTTIME INFLUENCE OF IRRIGATION 

ON THE SURROUNDING DESERT. AS>IN THE PREVIOUS STUDY, A PARTICULAR CON¬ 

CERN IS THE EFFECT ON HUMIDITIES AT THE US ARMY YUMA TEST STATION, AN 

AREA IN THF DESERT NORTHEAST OF THE IRRIGATED DISTRItlS FOR RESEARCH AND 

TESTING UNDER HOT, DRY CONDITIONS. THE REPORT IS ALSO CONCERNED WITH THE 

NECESSITY OF PLANNING FOR HIGH HUMIDITIES WITHÍN AND NEAR OASES IN DESERT 

MILITARY OPERATIONS. 

Following the practice of the daytime study, dewpoint temperature 

WAS SELECTED FOR DIFFERENTIATION OF AREAL VARIATIONS IN WATER CONTENT OF 

the air. Dewpoint (the temperature to which a given mass of air must 

BE COOLED AT CONSTANT PRESSURE*TO‘BECOME SATURATED) IS SUITED FOR THIS 

PURPOSE. BECAUSE OF ITS CONSERVATIVE BEHAVIOR WITH I SOBAR 1C CHANGES IN 

TEMPERATURE. THAT IS, AIR TEMPERATURE CHANGE PER SE WILL NOT AFFECT THE 

DEWPOINT OF AN AIRMASS IN ANY WAY. ALTEKATI ON OF AI R PRESSURE PRODUCES 

CHANGES IN DEWPOINT, BUT THE MAGNITUDE OF NORMAL DIURNAL AND SYNOPTIC 

PRESSURE VARIATIONS IS SO SMALL».THAT . THE • EFFECT *1 S NEGLI Gl BLE. DRY 

ADIABATIC CHANGES ALSO AFFECT DEWPOINT (a DROP OF APPROXIMATELY IF* DE¬ 

GREE IN DEWPOINT OCCURS WITH EVERY 1,000-FOOT INCREASE IN ELEVA'iIOn)¿ 
IN THE PRESENT STUDY THE GREATEST DIFFERENCE* IN ELEVATION BETWEEN OBSER¬ 

VATION SITES IS LITTLE MORE THAN 100 FEET, SO THIS TOO CAN BE IGNORED. 

In PRACTICAL APPLICATION, THE ONLY WAY IN WHICH THE DEWPOINT CAN BE 

SERIOUSLY ALTEPFD IN ANY GIVEN MASS OF AIR IS BY . ADD'I NG OR SUBTRACTING 

WATER VAPOR FROM THE AIR ITSELF. 

a. Results of Yuma daytime study 

The Yuma daytime study indicates that evaporation and transpir¬ 

ation CAUSL AN AVERAGE DEWPOINT INCREASE OF 6 TO 8 F DEGREES AT A HEIGHT 

OF 4 TO 5 FEET ABOVE GROUND SURFACE WI TH IN'THE ! I RR I GATED AREA, BUT THAT 

THE LATERAL EXTENT OF THIS EFFECT IS LIMITED TO 100 FEET OR LESS INTO 

THE DESERT. THIS ALMOST. COMPLETE ABSENCE OF ADVECTI ON OF MOISTURE FROM 

THE IRRIGATED FARMLAND IS ATTRIBUTED TO STRÖNG CONVECTION FROM INTENSE 

»Throughout the present report, , temperature and dewpoint will be presented 

in Fahrenheit. 



SURFACE HEATING OF THE ARIZONA DESERT IN SUMMER, THE EFFECT OF THE CON¬ 

VECTION BEING TO CARRY MOISTURE ALOFT BEFORE SURFACE WINDS CAN TRANSPORT 

IT HORIZONTALLY. CONSEQUENTLY, THE LOW HUMIDITY OF YUMA TEST STATION 

WAS NOT ALTERED DURING DAYTIME BY MOISTURE FROM THE OASIS. THE QUESTION 

OF WHETHER ADDITION OF WATER VAPOR TO AIR THROUGH VERTICAL MIXING ALTERS 

THE MACROCLIMATE OF THE SOUTHWESTERN SECTION OF ARIZONA WAS DECIDED IN 

THE NEGATIVE. TO QUOI F FROM THE EARLIER REPORT: 

"Considering, however, that the 100,000 acres of irrigation 

COMPRISE LESS THAN ONE PERCENT OF THE TOTAL ACREAGE OF SOUTHERN 

Arizona and that only a small proportion of the land is under 

IRRIGATION AT ANY GIVEN TIME, THE EFFECT ON THE TOTAL VOLUME OF 

AIR MUST BE VERY LOCAL INDEED, AND IS CONSIDERED AN INCONSE¬ 

QUENTIAL FACTOR IN ALTERING THE AIRM/SS CHARACTERISTICS FOR THE 

REGION." 

B. Studies of other oases 

Before the description and analysis of data from the present 

¿tuzy ;_ r-r sen ted, it would be worthwhile to mention other studies which 

have dealt with the general problem of the effect of a local moisture 

SOURCE ON DESERT HUMIDITIES.* 

ThORNTHWAITE (12) REPORTS ON THE RESULTS OF WORK IN THIS COUNTRY 

and the Soviet Union. Conditions surrounding Lai^e Mead (the reservoir 

CREATED BY HOOVER Dam ON THE COLORADO RIVER) AND THE. SALTON SEA (CALIF.) 

WERE INVESTIGATED AND REVEALED SCARCELY ANY CHANGE IN THE CLIMATE OF THE 

ADJACENT DESERT, EVEN OF THAT IN THE IMMEDIATE VICINITY. FOR INSTANCE, 

2,00J FEET INTO THE DESERT FROM THE SHORE OF THE SALTON SEA, THE MOISTURE 

CONTENT OF THE SURFACE AIR WAS RELATIVELY UNAFFECTED. SIMILAR RESULTS 

WERE OBTAINED IN AN INVESTIGATION OF CONDITIONS CREATED BY THE RESERVOIR 

of the Rybinsk Dam in the USSR. 

Liakhov (8) studied the influence of the Volga River, north of 

Astrakhan, on the microclimate of the aujoining desert. Microclimatic sta¬ 

tions WERE SET UP ON TH*; BANKS OF > HE VOLGA AND AT DISTANCES RANGING FROM 

200 TO 5,000 METERS FROM THE WESTERN BANK TO DETERMINE THE DEGREE TO WHICH 

THE RIVER AMELIORATED A HOT, DESS ICAT ING EAST WIND, LOCALLY CALLED A 

SUK HOVE I , COMMONLY EXPERIENCED IN THIS REGION IN SUMMER. MEASUREMENTS OF 

TEMPERATURE, HUMIDITY, AND WIND WERE MACE AT HEIGHTS OF 20 CM AND 2 M 

ABOVE THE GROUND. MODIFICATION OF THE HUMIDITY DURING DAYTIME (nIGHT- 

TI ME CONDITIONS WERE NOT GIVEN). APPARENTLY WAS LIMITED TO WITHIN 5^0 

METERS OF THE RIVER. AT 2 METERS. ABOVE THE GROUND, THE MEAN VAPOR PRESSURE 

*SOME OF “HE INFORMATION PRESENTED FROM THESE STUDIES REFERS TO DAYTIME 

CONDITIONS, BUT BECAUSE IT IS NEW INFORMATION, TRANSLATED INTO ENGLISH 

SINCE PUBLICATION OF THE DAYTIME STUDY, IT HAS BEEN INCLUDED. 
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AT I3OO WAS II.9 MB ON THE WEST BANK OF THE RIVER, 11.0 MB AT A DISTANCE 

OF 5U0 METERS AND 11.1 MB AT 2,000 METERS. CONVERTING THESE TO DEWPOINT 

in degrees Fahrenheit yields values of 49.3o, 47-1° and 47-3° Respectively. 

In a report describing observations in a partially irrigated group 

of fields in Voronezh Province of the USSR, Arkhipova and Glebova (2) 
GIVE DIFFERENCES BETWEEN IRRIGATED AND NONIRRI GATED FIELDS ON CLEAR DAYS. 

Air HUMIDITY WAS HIGHER OVER IRRIGATED AREAS, BUT AT 20 CM ABOVE THE 

GROUND (the ONLY HEIGHT FOR WHICH VALUES WERE GIVEN) THE DIFFERENCES 

WERE SLIGHT, AMOUNTING TO BUT 2 MB IN VAPOR PRESSURE. ASSUMING THAT DRY 

BULB TEMPERATURES WERE BETWEEN 80° AND 100°, AND RELATIVE HUMIDITY BE¬ 

TWEEN 20 AND 50 PERCENT, THIS WOULD MEAN A DEWPOINT VARIATION OF NO 

MORE THAN 3 DEGREES. 

Alissow, DRosooWy and Rubinstein (l) (in a prominent Soviet textbook 

ON CLIMATOLOGY) DISCUSS VARIOUS STUDIES IN THE USSR THAT HAVE DEALT WITH 

THE INFLUENCE OF IRRIGATION ON OASIS CLIMATE. THEY POINT OUT THAT THE 

OASES OF CENTRAL ASIA, IN ADDITION TO THE REGULAR PRECIPITATION OF THE 

GROWING SEASON, RECEIVE FROM IRRIGATION WATER THE EQUIVALENT OF l6 TO 

20 INCHES OF RAIN, THUS PRODUCING AN OASIS CLIMATE MARKEDLY DIFFERENT 

FROM THAT OF THE SURROUNDING SEMI ARID LANDS. THE RESULTING CLIMATIC 

DIFFERENCES ARE DEPENDENT UPON THE SIZE OF THE INDIVIDUAL OASIS AND THE 

INTENSITY OF IRRIGATION. 

The data in Table I give conditions encountered at midday in a small 

IRRIGATED AREA DURING THE HEIGHT OF SUMMER. DEWPOINT AT THE 2-METER 

LEVEL IS NEARLY THE SAME OVER.THE ALFALFA AND DRY FIELD, AND SHOWS ONLY 

am 3-degree increase over the rice compared to the dry field. These 

SMALL DIFFERENCES ARE EXPLAINED AS THE RESULT OF ADVECTI ON OF DRY AIR 

F¡TOM TUT -'JRR''" iDI NG NON-I RR I GATED LANDS. 

Monthly means for the large Ami Darya oasis are given in Table II. 
Differences during daytime are small, even at the height of irrigation 

in midsummer, probably due to strong turbulent exchange. Assuming a dry 

BULB OF 95°F AND A DEWPOINT IN THE JO’S, THE 8 PERCENT DIFFERENCE IN 

RELATIVE HUMIDITY FOR JULY WOULD MEAN A DEWPOINT DIFFERENCE OF SOME 8 

DEGREES BETWEEN DESERT AND OASIS. At NIGHT, WEAKENED TURBULENCE PERMITS 

GREATER BUILD-UP OF WATER VAPOR IN AIR NEAR THE GROUND AND RELATIVE HUMID¬ 

ITY DIFFERENCES OF MORE THAN 20 PERCENT. WITH AN ASSUMED TEMPERATURE OF 

/O0 AND DEWPOINT IN THE 50ÎS, THIS IS A DEWPOINT VARIATION OF 20 TO 2¾ 

DEGREES. 

c. Location of the Yuma Oasis 

The Yuma Reclamation Project is an area approximately 28 miles 

LONG AND 11 MILES WIDE, THE LONG AXIS OF WHICH EXTENDS ALONG THE COLORADO 

River near Laguna Dam in the northeast to the Mexican border in the 

3 



TABLE I 

Temperature and Humidity in a Small Oasis* 
( 1300, 17 July 1927) 

Type of Surface 

Unirrigated 

Alfalfa 

Rice 

Air Temp. (°F) Rel. Hum. (¢) Dewpoint (°F)** 

Height in Meters 

0 2 
OJ 

0
 

0
 

cO 

ir>
 

• 
0

 

0
 • 

0
 

108.0 88.6 96.4 

91.O 93.9 94.8 

87.8 90.5 94.6 

22 24 

76 26 

56 

6l 54 

83 55 

70 62 

^ROM AlISSOW, DrOSDOW, AND RUBINSTEIN (l). THE EXACT LOCATION OF THE 
OASIS IS NOT GIVEN, ONLY THAT IT IS LOCATED IN CENTRAL ASIA. 

** Dewpoints were not included in the original table. They have been 
CALCULATED ON THE BASIS OF THE KNOWN TEMPERATURES!AND< REL AT IVE HUMIDITIES, 
ASSUMING AN AIR PRESSURE OF 3O INCHES. 

TABLE II 

Relative Humidity Difference (in Percent) Between a Large Oasis and 
Adjacent Desert, at 2 Meters Above.the-Ground* 

Hour Mar Apr May . Jun Jul Aug Sep Oct Nov 

0700 11 '1 

13OO 5 2 

2100 3 3 

7 16 

5 7 

7 16 

22 23 

8 8 

21 23 

21 19 

8 4 

13 16 

10 

1 

1 

*From Alissow, Drosdow, and Rubinstein (l). 
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Southwest (Fig. I). The project lies almost entirely within Arizona but 

AT ITS UPPER END THE IRRIGATED LANDS ARE ALSO FOUND ON THE CALIFORNIA 

SIDE OF THE RIVER. 

IN RECENT 'YEARS, PARTS OF THE GlLA RlVER VALLEY, WHICH EXTENDS EAST- 

NORTHEAST FROM ITS JUNCTION WITH THE COLORADO NORTH OF YUMA, HAVE BEEN 

BROUGHT UNDER IRRIGATION. EXCCfT FOR 2 AREAS WHICH» FROM THE STANDPu ;l 

OF GEOGRAPHICAL LOCATION,ARE ACTUALLY PART OF THE YUMA Dl STR ICT, THE 

Gila District is located far up-the Gila Valley in the Wellton-Mohawk 

AREA AND OF DOUBTFUL CONSEQUENCE TO EITHER THE• STUDY AREA OR YUMA TEST 

Station. Along the Coloradc^ south of the Mexican border, lies another 

IRRIGATION DEVELOPMENT, BUT THESE LANDS. LIKEWI BE ARE FAR FROM THE STUDY 

AREA AND YUMA ÎEST STATION. 

At the time of the study, !PR'“*T|9n *?*.• practiced on approximately 

100,000 ACRES WITHIN THE YUMA AREA, T0 PERCENT OF WHICH WERE LOCATED 

ON THE LOW-LYING VALLEY LANDS ADJACENT TO THE COLORADO RlVER. THE REr ^ 

MAINDER WERE ON THE YUMA MESA (ACTUALLY A TERRACE OF THE COLORADO RlVER), 

AN AREA 75 TO 100 FEET HIGHER THAN THE VALLEY AND LYING SOUTH AND SOUTH¬ 

EAST OF THE TOWN OF YUMA (FlG. l). THE OASIS IS NOT A SOLID MOSAIC OF 

INTENSELY CULTIVATED AND |RRIBATED.FIELOS. . THERE ARE LARGE. AREAS IN 

WHICH NO CROPS ARE GROWN AND WHICH HAVE NO I RR I OAT I ON FACILITIES, AND IN 

CULTIVATED SECTIONS AT ANY GIVEN TIME MANY FIELDS ARE NOT IN CROPS AND 

NOT SUBJECT TO IRRIGATION. DURING THE PERIOD OF THE STUDYj MANY FIELDS 

FROM WHICH CANTALOUPE HAD BEEN RECENTLY HARVESTED LAY: BARREN AND DRY. 

Bordering the irrigated land on the southland extending many miles 

into Mexico, is the gently rolling surface of-the-Yuma.desert, an area 

ALMOST TOTALLY DEVOID OP SOURCES tÓF MOISTURE* TO THE WEST AP0 NOR.JWEST 

,»RE LOW HILLS, BARREN OF VEGETATION AND SO HIGHLY DISSECTED t 

APPROACH BADLAND TOPOGRAPHY IN«ROUGHNESS.*: NUMEROUS STREAM CHANNELS OR 

WASHES, TOO DRY TO ACT AS MOISTURE SOURCES. EXCEPT FOR THE RARE INTERVAl 

WHEN IN FLOOD, LEAD FROM THIS.»ILLY AREA.TÔ THÇ LOWLANDS QF THE V*' LEY. 

They serve as potential lines of drainage of dry air into the valley at 

NIGHT. On THE EAST' AND NORTHEAST«, THE IRR IGATEp «DI STRICT. ABUTS ON THE 

Chocolate, Laguna, and Gila mountains with summit elevations of 1,000 to 

1,500 FEET WHICH, WITH THE EXCEPTION OF. THE NARROW BREAKS OF THE COLO¬ 

RADO AND Gila rivers, form'a barrier between the main part of t e irri¬ 

gated area and the.Yuma Test Station. In.effect, the Yuma arfa it an 

"island oasis" surrounded by land-that has almost: no.equal on the North 

American continent in its aridity. 

d. Exposure of Yuma Test Station to moisture sources 

The extreme southwestern corner of the Test Station is located 

NO MORE THAN ONE MILE FROM IRRIQATED LAND, BUT IS IN THE RUGGED LAGUNA 

Mountains,hence is little used. Other moisture sources threaten the 

5 



Picure 1. Only minor additions were made to the irrigated arcas between 
1954, WHEN THE DAYTIME STUDY WAS MADE, TO 19^6, THE YEAR IN WHICH THE 

PRESENT STUDY WAS CONDUCTED. 
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HOT-DRY ENVIRONMENT OF THE STATION. JUST SOUTH OF IMPERIAL DAM, FOR A DIS¬ 

TANCE OF SOME 5 MILES, THE MARSHY, SILT-FILLED ABANDONED RESERVOIR OF LAGUNA 

Dam ACTUALLY BORDERS ON THE TEST STATION, AND NORTHWARD FROM IMPERIAL DAM 

THE PRESENT RESERVOIR LIES NEARLY CONTIGUOUS TO THE WESTERN BOUNDARY OF THE 

STATION FOR MANY MILES. 

E. Climate of Yuma area 

t 

Yuma is situated in one of the hottest and driest parts of the 

United States.* Mean annual rainfall, based on nearly 80 years of record, 

IS A MERE 3.4 INCHES.** As IN MANY DESERT AREAS, THERE IS WIDE VARIATION 

FROM THE mean; AN ABSOLUTE MINIMUM OF O.3I INCH WAS RECORDED IN 1953 AND 

AN ABSOLUTE MAXIMUM OF 11.4 INCHES IN I9O5. CONSIDERING THE HIGH AVERAGE 

TEMPFRATURE AND EVAPORATION, EVEN THE "WETTEST" YEARS ARE DECIDEDLY ARID. 

NO SEASON, OF COURSE, CAN BE DESCRIBED AS RAINY, ALTHOUGH IN MOST YEARS 

THERE IS DECIDED CONCENTRATION OF PRECIPITATION INTO TWO PERIODS. JULY 

-0 October receives 50 percent of the mean annual total, primarily as 

THUNDERSHOWERS, WHILE THE PERIOD DECEMBER TO MARCH RECEIVES 42 PERCENT, 

LARGELY AS LIGHT RAINS ASSOCIATED WITH MIGRATORY CYCLONIC STORMS. APRIL 

THROUGH June IS DRIEST, AVERAGING ONLY 0.13 INCH, OR 4 PERCENT OF THE 

YEARLY TOTAL. 

AS COULD BE EXPECTED, RELATIVE HUMIDITY IS COMPARATIVELY LOW, ALTHOUGH 

THE LEVEL IS RAISED DURING JULY, AUGUST, AND SEPTEMBER BY ADVECTI ON OF 

MARITIME TROPICAL AIR INTO THE REGION FROM THE GULF OF MEXICO (THE SO- 

CALLED AriZCIA SUMMER MONSOON***) AND POSSIBLY BY LOCAL ADVECTI ON OF MOIST 

AIR FROM THE GULF OF CALIFORNIA. MEAN RELATIVE HUMIDITIES FOR TH^SE 3 

MONTHS AT THE YUMA COUNTY AlRPORT ( US WEATHER BUREAU STATION) ARE $1 , $6, 

AND 53 PERCENT RESPECTIVELY FOR O53O****, AND 23, 24, AND l8 PERCENT 

RESPECTIVELY FOR 1730* 

Dewpoint varifs widely during summer. In May and June, approximately 

80 PERCENT OF ALL HOURLY VALUES ARE BETWEEN 30° AND 50°> BUT IN JuLY AND 

August 80 percent lie between 500 AND 75% revealing the predominance of 

MORE HUMID AIR DURING THE LATTER PERIOD. DURING BOTH THE DRY AND HUMID 

PERIODS THERE IS A DIURNAL VARIATION OF 5 TO 10 DEGREES WITH THE MAXIMUM 

OCCURRING AROUND 0800 AND THE MINIMUM FROM I5OO TO I7OO ( F I G. 2) . 

♦For a more complete discussion of the climate of Yuma see reference (5)* 

**Data on the climate of Yuma presented in this discussion are from refer¬ 

ence (13). 

***See Bryson and Lowry (3, 4). 

****All times shown are Mountain Standard Time. 
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This condition, the reverse of that found in humid regions, is explained 
in Section 3a> The ûry and humid periods are each marked by intervals of 
A FEW DAYS DURING WHICH DEWPOINT DEPARTS MARKEDLY FROM THE GENERAL RUN 
of values. In July and August, for example, nighttime dewpoints usually 

AVERAGE BETWEEN 60° AND 75° BUT OCCASIONALLY DROP FOR A FEW NIGHTS TO 
THE 30'S AND 40's OR EVEN LOWER. 

In temperatures, the Yuma summer climate is long and hot. Maximum 
DAILY TEMPERATURES COMMONLY REACH 100° FROM THE FIRST PART OF JUNE INTO 
July and August. Temperatures of 115° are not uncommon during the height 
OF THE HOT SEASON. NIGHTTIME TEMPERATURES LIKEWISE ARE HIGH, ESPECIALLY 
IN THE MORE HUMID WEATHER OF JULY AND AUGUST (FlG. 2). MEAN DAILY MINI¬ 
MUM TEMPERATURES FOR JUNE, JULY, AND AUGUST ARE ¡ T(° > AND 74° RESPEC¬ 
TIVELY. Table III summarizes midnight and early morning temperature for 

July and August. 

TABLE III 

Mean Air Temperature (°F), July and August 1956 and 1957» Ydna 
County Airport 

Time 

Absolute Min. 
Mean For Period 

Absolute Max. % at 9O0 
For Period or Higher 

24oo 86 73 

o4oo 82 68 

97 

92 

32 

5 

In May and June, and occasionally afterwards, nighttime temperatures 

FALL to LOWER LEVELS THAN THOSE IN THE TABLE;DUE TO THE PRESENCE OF DRIER 
AIR AND THE CONSEQUENT GREATER EVAPORATION AND LOSS OF LONGWAVE RADIATION 
FROM THE EARTH'S SURFACE. An EXAMPLE OCCURRED IN EARLY JULY 1956. AFTER 
SEVERAL DAYS WITH DAILY MINIMUM TEMPERATURES OF 83° TO 85°, THEY SUDDENLY 
FELL TO 670 TO 70° FOR 4 DAYS BEFORE RISING AGAIN TO THE 80'S. IN THIS 
SAME 4-DAY PERIOD, HUMIDITY DROPPED SHARPLY AS EVIDENCED BY DEWPOINTS OF 

I50 TO 3O0 INSTEAD OF 60° TO 10°. 

Summer winds in the Yuma area are predominantly from the south; 
APPROXIMATELY 60 PERCENT OF HOURLY WINDS FOR JUNE THROUGH AUGUST ARE FROM 
THE SOUTHEAST THROUGH SOUTHWEST. AT NIGHT (2400 TO O6OO), THE WIND STILL 
BLOWS PREDOMINANTLY FROM THE SOUTH BUT TENDS TO BE A LITTLE MORE VARIABLE 
THAN IN THE DAYTIME (1200 TO I8OO). MEAN WIND VELOCITIES AT NIGHT ARE 
ONLY SLIGHTLY LESS THAN DAYTIME VALUES, 8.1 MPH VS. 9*9> BUT THE PERCENT¬ 
AGE OF CALMS AND VERY LIGHT WINDS IS CONSIDERABLY HIGHER AT NIGHTj CALM 
IS REPORTED l6 PERCENT OF THE TIME BETWEEN 2400 AND O6OO AND ONLY 2-5 
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PERCENT OF THE TIME BETWEEN 1200 AND l800. OCCASIONALLY VERY STRONG WINDS 

OCCUR AT NIGHT, USUALLY ASSOCIATED WITH THUNDERSTORM ACTIVITY, AND CAUSE 

MUCH DUST AND FINE SAND TO BE PICKED UP AND CARRIED THROUGH THE AIR. 

2. Methods of investigation 

To DETERMINE HUMIDITY RELATIONSHIPS BETWEEN THE OASIS AND THE DESERT, 

' w. BETWEEN DIFFERENT CROP AND CULTIVATION TYPES WITHIN THE OASIS, DATA 

WERE COLLECTED IN THE FIELD FROM 23 JUNE TO 12 JULY 195^- THIS TIME OF 

THE YEAR WAS SELECTED TO PERMIT SAMPLING DURING BOTH THE DRY AND HUMID 

PHASES OF THE SUMMER. 

Two METHODS OF COLLECTING DATA WERE EMPLOYED. FlVE METEOROLOGICAL 

SUBSTATIONS WERE SET UP ALONG A 20-MILE TRANSECT EXTENDING FROM THE DESERT 

SOUTH OF THE IRRIGATED AREA NORTHWARD ACROSS THE OASIS TO Pi CACHO WASH 

(Fig. 3). 

Substation 1 of this transect, or the South Yuma Desert Station as 

IT WILL BE REFERRED TO HENCEFORTH ( SEE FlG. 4 FOR A PICTURE OF THE STATION), 

WAS ON A BROAD AND NEARLY LEVEL EXPANSE OF THE SAND AND GRAVEL SURFACE 

OF THE Yuma DESERT 1 12 MILES south of the southern edge of the oasis, 

THUS BEING EXPOSED PREDOMINANTLY TO WINDS FROM.THE UNINTERRUPTED STRETCH 

OF DESERT TO THE SOUTH. IT IS CONSIDERED THE CONTROL STATION FOR DESERT 

conditions. Substation 2, Ogram Farm (Fig. 5), was on the northern margin 

OF A COTTONFI ELD WELL WITHIN THE IRRIGATED AREA AND 11 MILES NORTH OF 

the South Yuma Desert station. Substation 3> Experimental Farm (Fig. 6), 

WAS 6 MILES DUE WEST OF OGRAM FARM IN A COTTONFIELD NEAR THE WESTERN 

LIMIT OF THE OASIS. SUBSTATION 4, PlCACHO #2 (FlG. 7), WAS SOME 200 

YARDS NORTH OF THE NORTHERN EDGE OF THE OASIS ON A FLAT SAND-AND BU! H- 

COVERED SURFACE.* SUBSTATION 5» PlCACHO #1 (FlG. 8), WAS TWO-THIRDS OF A 

MIcE FARTHER NORTH IN THE BED OF PlCACHO WASH NEAR THE POINI WHERE THE 

WASH DEBOUCHES FROM THE HILLY AREA INTO THE VALLEY. 

Instrumentation at each station consisted of a pair hygrothermograph 

and a Beckman and Whitley recording anemometer. The instruments were 

CHECKED EVERY SECOND OR THIRD DAY FOR CALIBRATION. C'UE TO THE LOW RELI • 

ABILITY OF THE HAIR ELEMENT IN THE HYGROTHERMOGRAPH, THE HUMIDITY DATA 

FOR THIS TRANSECT MUST BE VIEWED WITH CAUTION. 

Data were also collected through hand observations by teams of 4 to 

6 MEN ALONG TRANSECTS LOCATED EITHER ENTIRELY WITHIN THE OASIS OR PARTLY 

IN THE OASIS AND PARTLY IN THE OPEN DESERT. THESE OBSERVATIONS WERE 

TAKEN BETWEEN 2400 AND 0600, THE TIME DURING WHICH NIGHTTIME CONDITIONS 

»This station was first located in Picacho Wash 2 l/2 miles from the 

MOUTH OF THE WASH, BUT ON 26 JUNE 1956 WAS MOVED TO THE SITE DESCRIBED 

ABOVE. 
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Figure 3. Location or substations used in the study 



Fisure 4. Substation 1 (South Yuma Desert), looking 
SOUTH OVER THE GENTLY UNDULATING SURFACE OF THE MESA. 

Figure 5» Substation 2 (Ogram Farm) located at the 
NORTHERN EDGE OF A COTTONFIELO ON THE COLORADO RlVER 
FLOODPLAIN. ÏHE EDGE OF THE YUMA MESA IS IN THE DIS¬ 

TANCE. 
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Figure 6. Substation 3 (Experimental Farm) located in 
a cottonfield at the University of Arizona Experimental 
Farm near the western margin of the Yuma oasis. 

.u.. - 

Figure 7. Substation 4 (Picacho #2) located at the 
northern edge of the oasis. The crop in the background 
IS ALFALFA. THE VIEW IS SOUTH ACROSS THB LEVEL SURFACE 
of the Valley portion of the oasis. 

IS 

X 

V 



Fioune 8. Substation 3 (Picacho #1) located in the bed 

or Picacho Wash near its mouth. The vicv is upstream* 

WERE MOST HIGHLY DEVELOPED. INSTRUMENTS WERE THE STANDARD SIGNAL CORPS 

SLING PSYCHROMETER (ML-3*0 AND THE ASSMANN ELECTRICALLY-VENTILATED 

PSYCHROMETER (AN/TMQ-6, XE-l). EXCEPT WHEN VERTICAL PROFILES WERE TAKEN, 

PSYCHROMETER READINGS WERE MADE 3 TO 4 FEET ABOVE THE GROUND. WIND WAS 

MEASURED AT THE SAME HEIGHT WITH A HAND ANEMOMETER ( ML-433/PM) . S'A- 

TI ONARY AND RUNNING TRANSECTS WERE USED. IN THE FORMER, EACH OBSERVER 

REMAINED AT ONE POINT DURING THE ENTIRE PERIOD OF OBSERVATIONS; IN THE 

LATTER, A TEAM MOVED EITHER ON FOOT OR BY VEHICLE ALONG A TRANSECT, 

STOPPING TO TAKE OBSERVATIONS AT REGULAR DISTANCES. VERTICAL DISTRI¬ 

BUTION OF HUMIDITY IN VARIOUS CROP TYPES WAS OBSERVED AT 1-FOOT INTER¬ 

VALS FROM THE SURFACE TO IJ) FEET USING THE ASSMANN ELECTRIC PSYCHROMETER. 

3* Analysis of data 

a. Introduction 

It has been pointed out in Section 1 that dewpoint is highly 

CONSERVATIVE FOR I SOBAR 1C TEMPERATURE VARIATIONS. THAT IS TO SAY, GIVEN 

AN AREA OCCUPIED BY A HOMOGENEOUS AIRMASS EXPERIENCING NO ADVECTIVE EX¬ 

CHANGES WITH OUTSIDE AIRMASSES, THERE SHOULD BE NO APPRECIABLE FLUCTUATION 

OF DEWPOINT AS A RESULT OF AREAL DIFFERENTIATION OF DIURNAL HEATING AND 
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COOLING. At levels some distance above the ground this holds reasonably 
TRUE, BUT NEAR THE SURFACE, TEMPERATURE CHANGES SET IN OPERATION OTHER 

PROCESSES THAT OFTEN BRING ABOUT THE ADDITION OR SUBTRACTION OF MOISTURE 

FROM THE AIR. 

IN HUMID REGIONS, WHEN SOIL OR WATER IS HEATED BY SOLAR RADIATION, 

THE VAPOR PRESSURE GRADIENT FROM THE SURFACE UPWARD THROUGH THE AMBIENT 

AIR INCREASES WITH THE RESULT THAT EVAPORATION ACCELERATES, MOISTURE IS 

ADDED TO THE AIR, AND THE DEWPOINT RISES ALONG WITH AIR TEMPERATURE. 

Conversely, at night when the surface cools, 'he vapor pressure gradient 
DECREASES AND MAY REVERSE SO THAT DEW IS DEPOSITED; THE DEWPOINT IS THEN 

lowered. Equally important to this diurnal fluctuation of dewpoint is 
TRANSPIRATION FROM PLANTS. FOR MOST PLANTS IN HUMID REGIONS, TRANSPIR¬ 

ATION IS AT A MAXIMUM DURING DAYLIGHT HOURS AND AT A MINIMUM AT NIGHT, 

THEREFORE IT ADDS TO THE PROCESS OF DAYTIME EVAPORATION. THE OPERATION 

OF THESE PROCESSES PRODUCES A DEWPÍ><»'T maximm» DURING THE DAY AND A MINI¬ 

MUM AT NIGHT, WITH A DIURNAL AMPLITUDE OF ABOUT ONE-FIFTH TO ONE-SIXTH 

THAT OF AIR TEMPERATURE.* 

IN ARID REGIONS, THE SITUATION IS REVERSED DUE TO RELATIVELY SMALL 

EVAPORATION AND TRANSPIRATION FROM THE DRY GROUND AND INTENSE VERTICAL 

MIXING WITH DRIER AIR FROM ALOFT IN HEAVY DAYTIME CONVECTION. FIGURE 2 

PRESENTS THE DAILY MARCH OF DEWPOINT FOR THE YUMA WEATHER BUREAU STATION 

DETERMINED FROM HOURLY OBSERVATIONS FOR JULY AND AUGUST 1956 AND JUNE 

through August 1957- The period with lowest dewpoint, 1500 to 170O, 

COINCIDES WITH THE TIME OF MAXIMUM TEMPERATURE AND GREATEST VERTICAL EDDY 

TRANSFER OF WATER VAPOR. MAXIMUM DEWPOINTS, INTERESTINGLY, DO NOT OCCUR 

AT THE TIME OF MINIMUM TEMPERATURE AND LEAST VERTICAL MIXING; INSTEAD, 

THEY USUALLY ARE ENCOUNTERED BETWEEN 0J00 AND O9OO, A TI ME WHEI THE AIR 

IS STILL STABLE AND STRATIFIED FROM NIGHTTIME SURFACE COOLING BUT WHEN 

SURFACE HEATING FROM THE RISING SUN HAS PROCEEDED FAR ENOUGH TO ADD SOME 

MOISTURE TO THE LOWER LEVELS OF THE AIR. As THE SUN CLIMBS HIGHER AND 

SURFACE HEATING INCREASES, CONVECTIVE ACTIVITY INTENSIFIES RAPIDL'V AÑD 

ALTHOUGH EVAPORATION MAY INCREASE (TRANSPIRATION OF SOME DESERT PLANTS 

ACTUALLY DECREASES DURING THE HEAT OF THE DAY)**, THE RAPIDLY.ACCELER¬ 

ATING STRENGTH OF-VERT I CAL MIXING BECOMES THE CONTROLLING PROCESS AND 

CAUSES A DECLINE OF DEWPOINT NEAR THE SURFACE OF THE GROUND. 

’*F0R A GENtKAL DISCUSSION OF DIURNAL DEWPOINT REGIME SEE HaURWITZ AND 

Austin (7), p. 89 and 90. 

♦^Evaporation from dry desert soil may also decrease during the heat of 
day. The extremely high vapor pressure gradients established by excessive 
HEATING OF SOIL SURFACES (UP TO l65° UNDER EXTREME CONDITIONS) CAUSE 

FASTER REMOVAL OF MOISTURE FROM THE IMMEDIATE SOIL SURFACE THAN CAN BE 

REPLACED FROM BELOW BY CAPILLARY ACTION. CONSEQUENTLY, THERE IS A DECLINE 

OF MOISTURE IN THE HOTTEST PART OF THE DAY. 
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In arid and semi arid regions where there are marked areal contrasts 

IN SURFACE MOISTURE AVAILABLE FOR EVAPORATION AND TRANSPIRATION, DIFFER¬ 

ENCES IN DEWPOINT CAN DEVELOP TO A HIGH DEGREE. SUCH A SITUATION IS PRO¬ 

VIDED BY AN OASIS AND THE ENCOMPASSING DESERT. ABUNDANT MOISTURE WITHIN 

THE OASIS CONTRIBUTES HUGE QUANTITIES OF WATER VAPOR TO THE AIR IMMEDIATELY 

Ar.^vE THE OASIS DURING DAY AND NIGHT, WHILE THE DESERT YIELDS COMPARA¬ 

TIVELY SMALL AMOUNTS TO ITS SURFACE LAYER OF AIR. THE NIGHTTIME MAGNITUDE 

OF THE RESULTING DIFFERENCES BETWEEN OASIS AND DESERT AND THE DEGREE TO 

WHICH ADVECTI ON OF WATER VAPOR OCCURS BETWEEN THE SURFACE AIR OF THE TWO 

IS DISCUSSED IN THE FOLLOWING PAGES. 

b. Substation data 

In spite of limitations mentioned -•oliii is felt the sub¬ 
station HYGROTHERMOGRAPH DATA CAN BE USED. THIS BELIEF IS SUPPORTED BY 

(1) CLOSE CORRESPONDENCE OF DEWPOINT VARIATION BETWEEN SUBSTATIONS BASED 

ON KSYCHROMETER READINGS AND DATA FROM THE HYGROTHERMOGRAPH TRACES, AND 

(2) THE HIGH COMPARABILITY OF HYGROTHERMOGRAPH DATA FOR THE SOUTH YUMA 

Desert substation and Yuma Test Station Psychrometer data, the last two 

AREAS DOMINATED AT NIGHT BY DRV WINDS FROM THE DESERT. 

Table IV presents mean temperatures, relative humidities, and dew¬ 

points at 0230 and 0530 from 23 June to 12 July for the substations and 

for Yuma Weather Bureau and Yuma Test Station. Dewpoints of the South 

Yuma Desert substation (means of 45° and 500 for 0230 and 0530) averaged 

lower than those of any other station. Mean values for the two stations 

LOCATED WITHIN THE IRRIGATED DISTRICT (OGRAM FARM AND EXPERIMENTAL F/.Tm) 
WERE SOMEWHAT HIGHER (59° AND 65% AND 56° AND 59°). FOR THE O53O OBSER¬ 

VATION, THIS INDICATES "JO PERCENT AND 38 PERCENT MORE WATER VAPOR IN THE 

AIR AT THE OASIS STATIONS THAN AT THE SOUTH YUMA DESERT SITE.* ALL STA¬ 

TIONS SHOW AN INCREASE IN MEAN DEWPOINT FROM 0230 TO O53O ( FROM 1 DEGREE 

for Yuma Test Station to 6 degrees for Ogram Farm), thus conforming to 

THE DIURNAL FLUCTUATION OF DEWPOINT SHOWN BY THE CURVE IN FIGURE 2. 

Figure 9 gives the 0230 and 0530 dewpoints for all stations during 

THE 20 DAYS OF THE INVESTIGATION. It IS APPARENT FROM THE DAY-TO-DAY 

TREND THAT THE YUMA AREA EXPERIENCED 4 INTERVALS OF ALTERNATING DOMINANCE 

BY MOIST AND DRY AIRMASSES, EACH OF WHICH CONTROLLED THE WEATHER OF THE 

AREA FOR 4 TO 5 DAYS. AS POINTED OUT EARLIER, THIS CYCLIC CHANGE BETWEEN 

HIGH AND LOW AIRMASS MOISTURE CONTENT IS TYPICAL OF THE TRANSITION FROM 

THE EXTREMELY DRY CONDITIONS OF MAY AND JUNE TO THE MORE HUMID WEATHER OF 

July and August. 

^ThE VAPOR PRESSURE IN AIR WITH A DEWPOINT OF 50° IS 12-3 MB. FOR 65° 

AND 59° IT IS 21.0 MB AND 17*0 MB RESPECTIVELY. 
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TABLE IV 

Mean Temperature, Relative Humidity, and Dewpoint 

23 June to 12 July 1956 

S. Yuma Desert* 

Ogram Farm* 

Exp. Farm* 

Picacho #1* 

Yuma Test St/.. 

Yuma Weather 
Bureau 

T i me 
Õ23Õ 

0530 

Mean Values 
TOT2 

¢3 50 

0230 76 56 59 
0530 73 70 65 

0230 7s 53 56 
0530 69 70 59 

0230 78 
0530 74 3? 49 

51 

0230 83 32 49 
0530 79 38 5° 

0230 83 
0530 80 33 

»Calculated on basis of temperature and relative humidity values taken 
FROM HYGROTHERMOGRAPH TRACE. 

From the beginning of the period of investigation on 23 June thrc gh 
26 June, dry conditions prevailed. During these 4 days, hewpoints ranged 
FROM 4l° TO 500 AT YUMA TEST STATION, PROBABLY THE STATION WITH THE MOST 
REPRESENTATIVE VALUES FOR THE AIRMASS BECAUSE OF THE RELIABILITY OF THE 
OBSERVATIONS AND THE ASSUMED LACK OF MODIFICATION BY ADDITION OF MOISTURE 
FROM LOCAL SOURCES. FROM 26 JUNE TO 30 JUNE, DEWPOINTS AT THE STATION 
VARIED BETWEEN A LOW OF 57° AND',A, HIGH OF 68 , INDICATING THE PRESENCE OF 
A MORE HUMID AIRMASS. On 1 JULY, VALUES FELL SHARPLY AS AN EXTREMELY 
DRY AIRMASS MOVED INTO THE AREAi AT 053^ 0N 5 JU1-* A LOW OF 24 WAS 
OBSERVED. By 9 July, MOIST air was,in control again with values at the 
Test Station mostly between 60ovand«68°, and continued so until the end 
OF THE STUDY PERIOD. THESE ALTERNATING DRY AND HUMID SPELLS ARE SIGNI¬ 
FICANT TO THIS INVESTIGATION, FOR IT WILL BE SEEN THAT THE GENERAL MOISTURE 
LEVEL IN THE AIRMASS DOMINATING THE YUMA AREA IS A FACTOR IN THE MAGNITUDE 

OF DIFFERENCE BETWEEN THE VARIOUS SITES. 
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Throughout the investigation, the 0230 and 0530 values for the oasis 

SUBSTATIONS, OGHAM FARM AND EXPERIMENTAL FARM, WERE CONSISTENTLY HIGHER 

THAN THOSE FOR OTHER SITES. IN CONTRAST, VALUES AT THE SOUTH YUMA DESERT 

SITE WERE CONSISTENTLY LOW; IT WAS THE LOWEST OF ALL STATIONS FOR HALF 

THE 40 OBSERVATIONS IN FIGURE 9 AND NEAR THE LOWEST FOR THE REMAINDER. 

On ONLY 3 OCCASIONS WAS THE DEWPOINT HIGHER AT THE DESERT LOCATION THAN 

AT EITHER OASIS LOCATION, AND ON ONLY 3 OCCASIONS WAS IT EQUAL TO THE 

LESSER OASIS VALUE; WITH BUT ONE EXCEPTION, THESE WERE AT TIMES WHEN 

HUMID AIR CONTROLLED THE WEATHER. THE YUMA WEATHER BUREAU, YUMA TEST 

Station, and Picacho Wash #1 curves generally correspond to that of the 

South Yuma Desert station, but usually with slightly higher dewpoints. 

Figure 9 reveals a greater disparity in dewpoints between desert 

AND OASIS WITH DRY THAN WITH HUMID AIRMASSES. IN THE DRY PERIODS, MEAN 

DEWPOINTS OF THE MOST HUMID SITE (OGRAM Farm) AVERAGED 55° COMPARED WITH 

34° FOR THE DRIEST SITE (SOUTH Y'.'MA - DIFFERENCE OF 21 DEGREES, 

WHEREAS DURING HUMID AIRMASS'CONTROL OGRAM FARM AVERAGED 71° *N0 SOUTH 

Yuma Desert 630 for a difference of only 8 degrees.* Dewpoints within 

THE OASIS REMAINED AT FAIRLY HIGH LEVELS AT ALL TIMES DUE TO CONSTANT 

AVAILABILITY OF MOISTURE FOR EVAPORATION AND TRANSPIRATION, WHILE IN THE 

DESERT WHEN DRY AIR MOVED INTO THE AREA NOTHINGPREVENTED DEWPOINTS FROM 

CHANGING TO THE LOW LEVEl OF THE AIRMASS. 

TABLE V 

Mean Dewpoint and Vapor Pressure with Dry and Humid Airmasses 

Ogram Farm South Yuma Desert 

Mean Dewpoint Vapor Pressure Mean Dewpoint Vapor Pressure 

Dry Periods 

(23-26 June, 

2-7 July) 

Humid Periods 

(27 June-1 July, 

8-12 July) 

♦Actual difference in moisture content of the air as indicated by the 

VAPOR PRESSURE (TABLE V), IS NOT AS GREAT AS THE 21-DEGREE AND 8-DEGREE 

TEMPERATURE DIFFERENCES SEEM TO INDICATE, BEING 8.1 MB HIGHER IN THE OASIS 

FOR THE DRY PERIOD AND 6.4 MB HIGHER FOR THE HUMID PERIOD. 

D l MB) 

55 i4*7 

7i 26.0 

i ) 1MB) 

34 6.6 

63 19.6 
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One might ask why oasis dewpoints did not increase as sharply with 

THE CHANGE FROM DRY TO HUMID AIR A3 DID DEWPOINTS IN THE DESERT. In OTHER 

WORDS, WHY THE DEWPOINT AT OCRAM FARM DID NOT INCREASE 29 DEGREES TO ¿4° 
TO KEEP PACE WITH THE RISE FROM DEGREES TO 63° AT THE DESERT SITE. THE 

ANSWER SEEMS TO BE THAT OASIS NIGHTTIME GROUND SURFACE AND AMBIENT AIR 

TEMPERATURES WERE NOT HIGH ENOUGH TO PERMIT THE ADDITION OF MUCH WATER 

VAPOR TO THE LARGE AMOUNTS ALREADY PRESENT IN THE HUMID AIRMASS. In THE 

Cgram Farm data, it is seen that during humid periods air temperature 

WAS USUALLY NO HIGHER THAN ÜO°, CONSEQUENTLY DEWPOINTS COULD NOT RISE 

ABOVE THAT FIGURE. 

That the mean dewpoint did not reach even QO° arises from the fact 

THAT EVAPORATION FROM A SURFACE, IN THE ABSENCE OF WIND AND IGNORING THE 

SLIGHT VARIATIONS IN AIR PRESSURE, IS DEPENDENT UPON THt DIFFERENCE BE¬ 

TWEEN THE SATURATION VAPOR PRESSURE(oR TEMPERATURE) OF THE EVAPORATING 

SURFACE AND THE ACTUAL VAPOR PRESSURE ( OH DEWPOINT) OF THE AIR. WHEN 

EVAPORATION FROM THE SURFACE RAISES THE DEWPOINT OF THE AIR TO THE LEVEL 

OF ’’HE TEMPERATURE OF THE SURFACE, A STATE OF EQUILIBRIUM RESULTS AND 

UNLESS CONDITIONS CHANGE NO FURTHER MOISTURE CAN BE ADDED TO THE AIR. 

That is to say, the dewpoint cannot be raised above the temperature of 

THE EVAPORATING SURFACE, WHICH IN THIS CASE WAS UNKNOWN, BUT SINCE CONDI¬ 

TIONS OF RADIATIVE AND EVAPORATIVE COOLING EXISTED, WOULD HAVE BEEN LESS 

THAN 80°. In SUMMARY, DEWPOINTS OF JO° TO 75° WERE NEAR THE MAXIMUM 

THAT COULD EXIST AT NIGHT IN THE OASIS UNDER THE EXISTING CONDITIONS OF 

A! F; AND SURFACE TEMPERATURE. 

There was no apparent relationship between variations in wind direc¬ 

tion AND DEWPOINTS AT THE SUBSTATIONS. ADVECTION OF MOISTURE FOR ANY CON¬ 

SIDERABLE DISTANCE AWAY FROM THE IRRIGATED AREAS SHOULD HAVE PRODUCED 

HIGHER DEWPOINTS AT THE SOUTH YUMA DESERT LOCATION WITH NORTH AND WEST 

WINDS THAN WITH SOUTH OR EAST WINDS. UNFORTUNATELY, DATA FOR THE SUB¬ 

STATIONS ARE NOT NUMEROUS ENOUGH TO PERMIT THOROUGH ANALYSIS OF THIS 

problem. Hourly wind data indicate that during nighttime (2400 to 0600), 
AIR MOVEMENT AT THE SOUTH YUMA DESERT SITE WAS ALMOST ALWAYS FROM THE 

DESERT AND SELDOM FROM THE OASIS. On THE FEW OCCASIONS WHEN THERE WAS 

A SHIFT OF WIND FROM OFF THE DESERT TO OFF THE OASISjOR VICE VERSA, NO 

CONSISTENT PATTERN OF DEWPOINT CHANGE WAS APPARENT. FROM 0600 TO O7OO 
on 6 July, for example, the wind changed from NW 4 mph to SE J mph or 

DIRECTLY FROM THE IRRIGATED AREA«TO DIRECTLY FROM THE DESERT, YET THE 

DEWPOINT ROSE FROM 37° 70 ^°0> 

Table VI shows the relationship between wind and dewpoint at the 

South Yuma Desert station for 0100 to 0800 on 7 July and indicates that 

changing wind direction had little effect on dewpoints at the desert 

site. This conclusion seems particularly valid when the 380 to 44° dew¬ 

point RANGE OF THE TABLE IS COMPARED WITH VALUES OF 55° TO 60° RECORDED 
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TABLE VI 

Wind and Dewpoint at S. Yuma Desert Substation 
( ( July 1956) 

Time Wind 
- rBTSTJ-[TO 

Dewpoint* pry— 

0100 N 
0200 SW 
0300 SW 
0400 SE 
0500 SW 
O6OO MV 
0700 W 
0800 S 

I 
4 

4 

3 

0 

}*3 

2o° 
44 

»Calculated from temperature and relative humidity values taken from 
HYGROTHERMOGRAPH. THESE VALUES COMPARED CLOSELY WITH THOSE TAKEN AT THE 

SAME TIME BY MEANS OF SLING PSYCHROMETER AT YUMA TEST STATION.' 

AT THE SAME TIME IN THE OASIS (OGRAM FARM AND EXPERIMENTAL Farm). WITH 

SUCH LARGE DIFFERENCES BETWEEN OASIS AND DESERTt ANY APPRECIABLE HORIZONTAL 

TRANSPORT OF MOISTURE WOULD HAVE PRODUCED GREATER FLUCTUATIONS OF DEWPOINT. 

A PUZZLING CIRCUMSTANCE AT THE DESERT SITE WAS THE LARGE INCREASE OR DE¬ 

CREASE IN DEWPOINT WITHIN AN HOUR OR SO, OFTEN AS LARGE AS DECREES OR 

MORE, WITH NO APPRECIABLE CHANGE IN WIND DIRECTION OR VELOCITY. 

c• Highway 95 transects 

TO EXAMINE MORE CLOSELY SURFACE HUMIDITY FLUX BETWEEN DESERT AND 

OASIS AND WITHIN THE OASIS ITSÖLF, THREE TRANSECTS WERE RUN FROM THE DESERT 

NORTHWARD INTO THE IRRIGATED AREAS ALONG HIGHWAY 95 AND AVENUE B ÍSEE 

Fig. 1). These transects permitted the use of more reliable instrumenta¬ 

tion THAN THAT USED IN THE SUBSTATIONS. 

(1) Mesa synoptic transect 

On 26 June, along a 1.6 mile transect on a flat portion of 

THE MESA, OBSERVERS TOOK TEMPERATURES AND DEWPOINT READINGS EVERY HALF HOUR 

FROM O3OO TO O5OÛ AT TWO POINTS IN AN IRRIGATED ORANGE GROVE AND THREE 

POINTS IN THE DESERT. TEMPERATURES RANGED BETWEEN 64° AND 76° ALONG THE 

TRANSECT AND WERE HIGHEST AT THE DESERT END (A IN FlG. 10^ WHERE THE MEAN 

FOR THE PERIOD WAS 76°» AND LOWEST AT THE ORANGE GROVE END (POINT E), WHERE 
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Fiwrc 10. Simultaneous omervations or temperature, oempoinv and wind 
ARE SHOWN TOR A DESERT — OASIS TRANSECT. TEMPERATURE AVER ASEO 10 DCORCES 

HI ONER AND DEWPOINT 6.5 DECREES LOWER AT THE DESERT TNAN AT THE OASIS END. 

THE MEAN WAS $ . WIND WAS CALM WITHIN THE ORCHARD AND CALN OR SLOW I NO 
OENTLV PROM THE E»«T OR NORTH IN THE DESERT. MEAN DEWPOINT FOR THE PERIOD 

OF OOSCRVATION WAS D.J DCORCES HI ONER AT THE OASIS END OP THE TRANSECT 

THAN AT THE DESERT END. IT SEEMS CLEAR THAT, IN CONTRAST WITH THE DESERT, 

TNERC WAS OCriNITC MOISTURE ENRICHMENT OP TNC AIR WITHIN THE ORCHARDS.« 

^NE TO 55*-RANOC OP DEWPOINTS AT E IS CLOSE TO THE TO 57* RANSC 

RECORDED DURINO THE SAME PERIOD AT THE CORAN F ARN AND EXPERIMENTAL FARM 
STATIONS. 
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The low values at D in the orchard only one-quarter mile from E (also 

IN THE ORCHARD) AND ONE-HALF MILE FROM THE SOUTHERN EDGE OF THE OASIS, 

INDICATE THAT ENRICHMENT DID NOT OCCUR TO THE SAME DEGREE EVERYWHERE WITH¬ 

IN the oasis. These lower values at D might have been the product of the 

TRANSPORT OF DRY AIR FROM THE DESERT INTO THE OUTER MARGIN OF THE ORCHARD 

AREA, BUT THE LIGHT NORTH WINDS AT THE EDGE OF IHfc OASIS ARGUE'AGAINST 

THIS EXPLANATION. SUBSIDENCE OF DRIER AIR FROM ALOFT COULD BE A FACTOR. 

Finally, the drop of approximately 1.5 and 2.7 degrees in mean dewpoint 

FROM LOCATIONS B AND C, 0.1 AND 0.2 MILE SOUTH OF THE OASIS BORDER, TO 

LOCATION A,O.9 MILE FROM THE BORDER, THOUGH SMALL, IS EVIDENCE OF SOME SUR¬ 

FACE ADVECTI ON OF MOISTURE INTO THE DESERT.* 

(2) Mesa-Valley synoptic transect 

From 0330 to 0500 on 2 ' •ly, «-'¡.rvations were made at 

HALF-HOUR INTERVALS AT 6 POINTS ALONG A 14-MILE SECTION OF THE HIGHWAY 

95 — Avenue A route from the South Yuma Desert through a cross section of 

CROP TYPES IN THE OASIS TO THE IRRIGATED LANDS NEAR THE NORTHWEST BORDER 

OF THE OASIS. 

At the time, the Yuma area was under the control of a dry, cool 

AIRMASS WITH TEMPERATURES 8 TO 10 DEGREES LOWER AND DEWPOINTS 20 DEGREES 

LOWER THAN NORMAL FOR THAT TIME OF THE YEAR. A STRONG GROUND-TO-AIR VAPOR 

PRESSURE GRADIENT EXISTED. WITH THE MOISTURE LEVEL AT SUCH A LOW POINT, 

CONDITIONS WERE IDEAL FOR HEAVY ENRICHMENT IN THE OASIS COMPARED WITH THE 

DESERT. IN ADDITION, STRONGER THAN USUAL RADI AT IONAL COOLING ( DUE TO 

DRYNESS OF THE AIRMASS) AND NEARLY CALM WIND CONDITIONS (CALM OR FROM N 

OR El TO 2 MPH) PRODUCED GREATER STAGNATION OF SURFACE AIR, HEI CE THE 

OPPORTUNITY FOR GREATER ENRICHMENT OF AIR AT ANY PARTICULAR LOCATION. 

These same conditions should have produced large differences in dewpoint 

WITHIN THE IRRIGATED AREA FROM VARIATION IN MOISTURE AVAILABLE AT THE SUR¬ 

FACE FOR EVAPORATION AMD TRANSPIRATION. 

Figure 11 confirms most of the ideas presented above. Assuming that 

THE MEAN DEWPOINT OF 36° FOR THE 4 OBSERVATIONS AT THE SOUTH YUMA DESERT 

SITE WAS CLOSE TO THE GENERAL AIRMASS VALUE, AN INCREASE TO 56° AT THE 

ORANGE GROVE SITE REPRESENTED MORE THAN A TWOFOLD INCREASE IN ACTUAL WATER- 

VAPOR CONTENT OF THE AIR (7«2 MB TO I5.3 MB). EVEN AIR AT THE OASIS SITE 

WITH THE LOWEST MEAN DEWPOINTS (C, WITH 45°) CONTAINED 40 PERCENT MORE 

WATER VAPOR THAN AIR OVER THE DESERT. 

* IN VIEW OF THE SMALL NUMBER OF OBSERVATIONS AND THE SLIGHT DIFFERENCES 

IN DEWPOINT, SUCH CONCLUSIONS MUST NECESSARILY BE VIEWED WITH CAUTION. 

Further, in order to determine whether location A was affected, it would 

HAVE BEEN NECESSARY TO HAVE OBTAINED DATA FOR GREATER DISTANCE FROM THE 

OASIS. 
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MESA - VALLEY SYNOPTIC TRANSECT - 2 JULY I9S6 

Fiauftc 11. Simultaneous osscavatioms or tcmmcoatuoc ano ocwaoiht anc 
•NWN FOR 6 POINTS ALONO A 14-MILC DCSCRT — OASIS TRANSCCT. NSTC THE 20- 
OCSIICC OIPPERCNCC IN DEWPOINTS PROM THE DESERT TO THE ORANSE SHOVES WITH¬ 
IN A DISTANCE OP SLISHTLV MORE THAN 2 MILES* 

Another interestins condition is that the maximum ranoe in dewpoints, 
10 OEOREES, AMONO STATIONS WITHIN THE OASIS, WAS AS SRCAT AS THE 0IPPER- 
«NCE OCTWEEN 3 OP THE OASIS STATIONS AND THE DESERT SITE. IT IS NOT 
KNOWN WHETHER THIS WAS DUE TO DIPPEREHCES IN AVAILADLE SURFACE NOISTURE 
OR SOME OTHER FACTOR. THE EXPLANATION MIOHT OE RELATED TO THE PACT THAT 
AT THE 3 OASIS SITES (C, 0, AND E) WITH LOWEST MEAN DEWPOINTS, THE DEW¬ 
POINT FLUCTUATED NONE DURINO THE OOSERVATION PERIOD (6.7-, J.0-, ANO 
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3•/-DEGREE RANGES) THAN AT THE TWO SITES (E AND F) WITH HIGHER MEAN DEW¬ 

POINTS (l.|- AND 3-l-DEGREE RANGES RESPECTIVELY). ASSUMING SLIGHTLY 

GREATER MOVEMENT OT AIR AT C, D, AND E, THERE WOULD HAVE BEEN GREATER 

DISPERSAL OF MOISTURE BOTH VERTICALLY AND HORIZONTALLY AND THUS LESS 

OPPORTUNITY FOR HIGH DEWPOINTS TO FORM. THE RELATIVE INSENSITIVITY OF 

THE WIND EQUIPMENT MAKE? IT DIFFICULT TO ASCERTAIN WHETHER DIFFERENCES 

in airflow did ey'St between the stations. The same condition could ex¬ 

plain THE FLUCTUATION OF DEWPOINTS WITH TIME SINCE WITH STRONG HAD I AT IONAL 

COOLING AND NEARLY CALM WINDS, AIR DRAINAGE OCCURS IN SURGES RATHER THAN 

AS SMOOTH, STEADY FLOW, THUS PERMITTING THE MODERATE ENRICHMENT OF A MASS 

OF AIR AND ITS REPL ACtMENT 3Y DRIER AIR WHICH IS ENRICHED IN TURN. ON THE 

OTHER HAND, HIGH DEGREE OK STAGNATION OF SURFACE AIR, SUCH AS MIGHT OCCUR 

IN THF ORANGE GROVES, WOULD PRODUCE MAXIMUM DEWPOINTS AND VERY SLIGHT 

VARIATION IN DEWPOINT WITH TIME. 

(3) Mesa-Valley running traverse 

On 3 July, a running south-to»north traverse was made along 

THE ROUTE JUST DESCRI BED, BETWEEN, O315 AN0 A l/4-TON TRUCK WAS USED 

FOR TRANSPORTATION. FROM POINT A IN THE SOUTH YUMA DESERT, OBSERVATIONS 

WERE TAKEN EACH TENTH OF A MILE FOR THE FIRST MILE (UNTIL THE IRRIGATION 

AREA WAS REACHED) AND EVERY HALF MILE THEREAFTER. USE OF THE ELECTRICALLY' 

VENTILATED PSYCHROMETER PERMITTED RAPID OBSERVATIONS, THEREBY REDUCING 

TIME AS A FACTOR IN DlFFERENCES.ALONG THE.ROUTE.# DURING THE 95 MINUTES 

REQUIRED TO COMPLETE THE RUN, THE DEWPOINT ROSE APPROXIMATELY 1 DEGREE AT 

the Yuma Weather Bureau station and no more than 1 to 2 degrees at the 

Ogram Farm and Experimental Farm substations; therefore, it is believed 

THAT CHANGES DURING THE 95 MINUTES DUE TO THE NORMAL SWING OF THE DIURNAL 

CURVE OF DEWPOINT CAN BE IGNORED. AS IN THE NON-RUNNING TRANSECT JUST 

DESCRIBED, YUMA WAS DOMINATED BY A COOL AND EXTREMELY DRY AIRMASS, WIND 

WAS CALM TO 1 TO 2 MPH, AMD CONDITIONS WERE' I DEAL FOR»DEVELOPMENT OF MAXI¬ 

MUM AREAL DIFFERENCES IN MOISTURE CONTENT OF THE AIR. 

Dewpoint and temperature data for this traverse, shown graphically 

in Figure 12, present essentially the same picture as Figure 11: a dew¬ 

point MINIMUM OF 33° AT THE DESERT END OF THE ROUTE, A RAPID INCREASE TO 

55° IN THE ORANGE GROVES NEAR THE SOUTHERN EDGE OF THE OASIS, THEN NORTH¬ 

WARD ACROSS THE REMAINDER OF THE OASIS A FLUCTUATION BETWEEN APPROXIMATELY 

*SaPOZHNIKOVA (11) REPORTS THAT. FOR■MlCROCLÍMATIC STUDIES BY QUICK, NON¬ 

SYNOPTIC SURVEYS, SUCH AS IS DESCRIBED HERE, OBSERVATIONS TAKEN 1 TO 2 

HOURS BEFORE SUNRISE ARE REPRESENTATIVE. THIS IS A TIME WHEN LOCAL CHANGES 

ARE SLOW, SO THAT SEVERAL MILES CAN BE TRAVERSED WlTHOUTAPPRECI ABLE LOSS 

OF COMPARABILITY. 
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4o° and 50°.* North winds 1 to 2 mph in the desert created ideal condi¬ 

tions FOR ADVECTI ON OF MOISTURE FROM THE OASIS TO THE DESERT. THAT ADVEC- 

T I ON OCCURRED TO SOME DEGREE FOR A FEW TENTHS OF A MILE IS INDICATED BY 

THE ASYMPTOTIC SHAPE OF THE DEWPOINT CURVE BETWEEN POINTS O.5 AND 2.0. 

[>INCE THE TREND Or THE CURVE IS SHARPLY UPWARD ( AN INCREASE OF 1.6 DEGREES) 

FROM THE FIRST TO THE SECOND POINT OF THE TRAVERSE, IT IS POSSIBLE HORI¬ 

ZONTAL TRANSPORT OCCURRED EVEN FARTHER THAN THE 0-9 MUE FROM THE EDGE Or 

THE OASIS TO THE START OF THE TRAVERSE. 

Within the oasis it is difficult to establish a clear relationship 

BETWEEN CROP TYPE OR SURFACE CONDITION AND DEWPOINT. HIGHEST VALUES OCCURRED 

IN THE ORANGE GROVES, AS ON THE TRANSECT OF THE PRECEDING NIGHT, BUT 

OTHERWISE THERE WAS NO REAL EVIDENCE OF CONTROL OF DEWPOINT BY GROUND CON¬ 

DITION DESPITE DEWPOINT VARIATIONS OF OVER 11 DEGREES W'THIN A HALF MUE.. 

In PARTICULAR, THE SERRATE CURVE FROM 4 MILES NORTHWARD HAS NO CLEAR DE¬ 

PENDENCE ON GROUND COVER. 

It IS BELIEVED, NEVERTHELESS, THAT THE BASIC CAUSE FOR VARIATION IN 

DEWPOINT FROM PLACE TO PLACE WITHIN THE OASIS IS RELATED TO THE NATURE OF 

THE GROUND SURFACE. AlR ABOVE HEAVY CROPS, ESPECI ALLY THOSE RECENTLY IRRI¬ 

GATED, DEFINITELY RECEIVES LARGER QUANTITIES OF WATER VAPOR FROM THE UNDER¬ 

LYING SURFACE THAN FALLOW AREAS WITH MEAGER OR NO PLANT COVER (SEE SECTION 

3e) . With calm or nearly calm winds and a stable airmass to dampen ver¬ 

tical TRANSPORT, THE AIR WITHIN AND JUST ABOVE CERTAIN CROPS COULD BE EN¬ 

RICHED TO A HIGH DEGREE. 

However, air seldom stagnates completely even under strong nocturnal 

COOLING, PARTICULARLY IF THERE EXISTS A SLOPE IN TERRAIN, HOWEVER SLIGHT, 

AND WEAK HORIZONTAL CURRENTS WILL REMOVE AIR BEFORE ITS MOISTURL SUPPLY 

CAN BE RAISED TO A HIGH LEVEL. MOTION OF THIS TYPE IS IRREGULAR, THUS 

PRODUCING MINOR MASSES OF AIR WITH CONTRAST IN WATER-VAPOR CONTENT WHICH 

MOVE SLOWLY OVER THE SURFACE. POOLING OF AIR IN AREAS OF CONCAVE TERRAIN 

ALSO WILL PRODUCE UNEQUAL DEWPOINTS WITHOUT REGARD TO AVAILABLE SURFACE 

MOISTURE. Land surface which appears flat to the eye often has slight de¬ 

pressions WHICH WILL RECEIVE CONCENTRATIONS OF COOLER AND DENSER AIR WHICH, 

SINCE IT FLOWS OVER THE GROUND IN THE LOWEST LEVELS, WILL ALSO HAVE A HIGH 

MOISTURE CONTENT. SUBSIDENCE OF DRIER AIR FROM ALOFT COULD BE ANOTHER 

CONTRIBUTING FACTOR.** 

*ThE VARI ATIONS IN TEMPERATURE AND DEWPOINT ALONG THE TRAVERSE WERE GROSS 
ENOUGH TO BE FELT BY THE OBSERVERS RIDING IN THE TRUCK. IT IS A COMMON 
EXPERIENCE WHEN RIDING ACROSS SUCH AN AREA ON CALM CLEAR NIGHTS TO NOTICE 
ABRUPT CONTRASTS IN TEMPERATURE AND HUMIDITY OF THE AIR. OF COURSE, IT 
IS A CHANGE IN RELATIVE HUMIDITY THAT IS SENSED; AN INCREASED FEELING OF 
DAMPNESS IN THE AIR DOES NOT NECESSARILY REPRESENT AN INCREASE IN ACTUAL 

WATER-VAPOR CONTENT. 

»* I F THE OBSERVATIONS ALONG THIS TRAVERSE HAD BEEN MADE IN THE CENTER OF 
THE FIELDS INSTEAD OF IN THE ROAD, POSSIBLY GREATER CORRELATIONS WOULD HAVE 
BEEN FOUND BETWEEN SURFACE TYPE AND DEWPOINT. THE ROAD IS BOUND TO HAVE 
BEEN A {ONE OF MIXING BECAUSE OF ITS BOUNDARY LOCATION AND THE CONVECTIVE 
ACTIVITY PRODUCED BY THE HEAT REMAINING IN THE PAVEMENT. 
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o. Pi cacho Wash transects 

TWO TRANSECTS WERE MADE IN THE PICACHO WASH AREA. PICACHO WASH 

IS A DRY CHANNEL, WITH A FLAT BCD .1 TO .25 MILE WIDE, THAT, ALONG WITH 

OTHER CHANNELS, PROVI DES DRAINAGE FOR THE HILL LAND NORTHWEST OF THE OASIS- 

It HAS A GRADIENT OF ABOUT 25 FÇET TO THE MILE, CONSEQUENTLY PROVIDING A 

FAVORABLE AVENUE FOR A.R DRAINAGE AT NIGHT FROM THE HILLS INTO THE VALLEY 

LANDS OF THE COLORADO RlVER. 

( 1 ) SyNOPTIC TRANSECT'OF 25 JUNE 

On 25 June, during a period of low. general humidity in the 

Yuma area, four men made psychrometric observations at intervals along 

A SOUTHEAST-NORTHWEST LINE FROM 1 MILE INSIDE THE NORTHERWESTERN EDGE OF 

THE IRRIGATED LANDS TO .25’MILE UP THE rH*«NFl OF tmç WASH. ÏHE RESULTS 

ARE PRESENTED IN TABLE VII. 

TABLE VI I 

Picacho Wash Synoptic Transect 

(25 June 1956) 

1 2 3 . 4 
Alfalfa Field Edge Irrig*. Area Mouth«of Wash 1/4 Mi. up Wash 

Time Tem. Dewpt. Wi'nd Tem. DeW.pt. Wind Tem. Dewpt. Wind Tem. Dewpt. Wind 

0330 

o4oo 

66.8 55.7 NE 1 

65.8 55.6 SSW 2 

69.8 52.4 c 

66.9 56.4 c 

77.4 40.5 NW 4 

77.2 47.3 NW 4 

77.4 42.9 WW 2 

75.7 4l .8 W 2 

Wind movement at the two wash stations was down the wash 2 to 4 mph. 

Thus air at Station 4, .25.mile up the wash, was-in all’likelihood repre¬ 

sentative OF AIR FLOWING OFF THE HILLS TO‘‘THE NORTHWEST. THE DEWPOINTS 

AT THIS SITi'E WERE 42° AND, 43° IN CONTRASTED VALUES OF NEARLY 56° FOR THE 

ALFALFA FIELD. WITH WIND èLÓWI NG ■ DOWN ■ THE'WASH' INTO-THE VALLEY, IT MIGHT 

BE SUPPOSED THAT DEWPOINTS WITHIN THEVALLEY NEAR THE MOUTH OF I HE WASH 

WOULD BE LOWER'ED-BY' THE i ADMI XTÍlfcC OF'ORy'1'AI R, . BUT ' I T 'SEEMS THAT ANY SUCH 

INFLUENCE WAS WEAK AND NOT ; WT DE'S'RREADx. THEj/OB'SERVAT IONS AT THE EDGE OF 

THE IRR I GATED-AREA WERE CLOSER » TO;<AL F ALF A tF l‘EL D VALUES THAN TO THOSE IN 

THE WASH ANÛ IN'ONE CASE,-St-'í OfHTüVl, N I'ÔHE'r'THÀN THE ALFALFA FIELD VALUE. 

The calm at the edge of the irrigated area is also evidence of non- 

ADVECTI ON OF DRIER AIR TO THIS OjSTANCE ( .¾ : Ml LE). FROM THE MOUTH OF THE 

WASH. Air TEMPERATURES AT THE--WASH SITES WERE 8 TO 10 DEGREES HIGHER 
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THAfI A-.V IME Or HE« TWO SITES, HENCE THE COOL VALLEY AIR WAS PROBABLY OVER¬ 

RIDE,. El Y WARMER AND LIGHTER AIR* MOVING DOWN THE WASH, THEREFORE EL I MIN¬ 

AI I MG ANV CHANCE OF MIXING AT THE SURFACE. GRAVITY WINDS** ARE NOTED FOR 

THEIR RAPID LOSS OF ENERGY UPON MEETING AN OBJECT, WHETHER OROGRAPHIC OR 

AERODYNAMIC, AND THE AIR COMING DOWN '1 HE WASH, ESPECIALLY SINCE THE FLOW 

WAS WEAK, WOULD NOT HAVE HAD THE ABILITY TO PUSH FAR AGAINST THE DEAD 

WEIGHT OF THE COOLER AND SLIGHTLY DENSER MASS OF AIR. DEWPOINTS AT THE 

MOUTH or THE WASH WERE 3 T0 5 DEGREES HIGHER THAN .25 MILE UP THE WASH. 

The air in the valley, being denser than air in the wash, forced its way 

A SHORT DISTANCE INTO THE WASH. 

(2) Synoptic transect of 29 June 

During this transect, the Yuma area was occupied by a humid 

airmass. Dewpoints were near tül. n: r.tached during the study period, 

THUS MINIMUM DIFFERENCES BETWEEN THE DESERT AND OASIS WERE EXPECTED. 

Values were generally higher in the oasis than in the desert but the dif¬ 

ferences WERE SLIGHT (3.9 DEGREES MAXIMUM), AS INDICATED IN FIGURE 13* 

In THE EARLY OBSERVATIONS, TRANSPORT OF MOISTURE FROM THE OASIS BY THE 

SOUTHERLY WIND BLOWING AT THAT TIME COULD HAVE CAUSED THIS SMALL DIFFER¬ 

ENCE BUT NOT IN THE LATER OBSERVATIONS BECAUSE THE WlNO HAD SHIFTED TO 

WEST AND WEST-NORTHWEST FROM OLIT OF THE HILLS. 

E. Humidity distribution in inoividual.crou types 

Observations in selected crop types were taken in an attempt to 

CLARIFY HUMIDITY DISTRIBUTION WITHIN THE OASIS. FIELDS OF MATURE CROPS 

IRRIGATED PERIODICALLY AND SURROUNDED BY BARE OR FALLOW FIELDS WERE DESIRED. 

The fields used by the daytime study were still suitable, and to FACILITATE 

COMPARISONS BETWEEN THE TWO STUDIES THEY WERE USED. 

( 1 ) Alfalfa held 

Measurements were, made on 30 June and 3 July in and around 

AN ALFALFA FIELD, 0.6 MILE IN LENGTH FROM NORTH TO SOUTH AND 0.25 M|LE 

WIDE, LOCATED IN THE VALLEY NEAR THE NORTHWESTERN BOUNDARY OF THE OASIS. 

»Density of the air at 0400 was 1.17 kg/m3 at the wash end of the transect 

AND 1.19 KG.’mJ at THE OASIS END., 

**IT IS BELIEVED THAT THE WIND MOVING DOWN THE WASH WAS A GRAVITY WIND 

EVEN THOUGH IT WAS WARMER THAN AIR IN THE VALLEY. THE IMPORTANT FACTOR IN 

ITS MOVEMENT DOWNHILL WOULD HAVE BEEN ITS TEMPERATURE RELATIVE TO AIR AT 

HIGHER LEVELS IN THE HILLS, NOT AIR IN THE VALLEY. A GENERAL WIND DIREC¬ 

TION OF SOUTHEAST, OR DlRECTLY. OPPOSITE TO THIS FLOW, IN THE YUMA AREA AT 

THIS TIME TENDS TO CONFIRM THIS CONCLUSION. 
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PICACHO WASH SYNOPTIC TRANSECT 
29 JUNE 1956 

1 

Figure f}. Simultaneous observations or temperature; dewpoint, ano wind for 8 

POINTS ALONG A TRANSECT AT THE NORTHERN EDGE OF THE OASIS. 
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The alfalfa averaged 12 to l8 inches in height. To north and south were 

CLEAN-CULTIVATED FIELDS COMPLETELY DEVOID OF VEGETATION; TO THE WEST WAS 

A LARGE DRY FIELD CONTAINING WITHERED CANTALOUPE PLANTS, REMAINS OF A CROP 

HARVESTED A WEEK OR TWO PREVIOUSLY; ON THE EAST WERE A SERIES OF SMALL 

FIELDS MOSTLY WITH UR Y SURFACES CONTAINING ALFALFA, CANTALOUPE, FLAX, AND 

COTTON, AND AN AREA IN WHICH FARM BUILDINGS WERE LOCATED ( SEE FlG. 1H). 

ON BOTH NIGHTS A TRAVERSE BISECTING THE ALFALFA WAS MADE FROM THE DRY 

FIELD IN THE SOUTH TO THE DRY FIELD IN THE NORTH. 

The observations OF 30 June (Table VIII) were taken during a period 

OF HIGH HUMIDITY WHICH WAS REFLECTED IN AN EXTREMELY SMALL DEWPOINT DIFFER¬ 

ENTIAL BETWEEN AIR OVER THE ALFALFA AND THE DRY FIELDS, EVEN THOUGH THE 

FORMER STILL CONTAINED AREAS OF STANDING WATER FROM IRRIGATION. THE 

GREATEST SPREAD IN DEWPOINT BETWEEN THE CONTRASTING AREAS WAS 2.Ö DEGREES 

(atTwEEN A POINT IN THE DRY FIELD 2^0 FEET FROM THE SOUTHERN EDGE OF THE 

ALFALFA AND A POINT WELL WITHIN THE ALFALFA). IN THE NORTHERN DRY FIELD 

200 FEET FROM THE EDGE OF THE ALFALFA THE GREATEST DISPARITY WAS 1«3 

DEGREES, WHICH OCCURRED WITH A SOUTHEAST WIND OF 2 MPH. VIRTUALLY THE 

SAME DIFFERENCE (1 .2 DEGREES) WAS OBSERVED BETWEEN THIS NORTHERN FIELD 

AND THE ALFALFA WHEN THE WIND WAS NORTH-NORTHWEST 2 MPH, BUT THERE WERE 

CULTIVATED FIELDS NORTH OF THIS DRY FIELD AND TRANSPORT FROM THESE UN¬ 

DOUBTEDLY OCCURRED WITH A NORTH WIND. 

A RUNNING TRAVERSE ON FOOT WITH OBSERVATIONS EVERY 75 FEET WAS MA0E 

FROM SOUTH TO NORTH ON 3 JULY (FlG. l4). APPROXIMATELY ONE HOUR *S RE¬ 

QUIRED TO COMPLETE THE RUN. IN CONTRAST TO THE PRECEDING TRAVEF -, LOW 

GENERAL HUMIDITY PREVAILED AT YUMA, CONSEQUENTLY THERE WAS GREATER CON¬ 

TRAST BETWEEN IRRIGATED AND UNIRRIGATED FIELDS. DEWPOINTS INCREASED 

FROM 4l° TO 42° IN THE BARE SOUTHERN FIELD TO 50° TO IN THE CENTER OF 

THE ALFALFA AND DECREASED AGAIN TO THE NORTH, A RANGE VERY CLOSE TO THAT 

OF THE VALLEY PORTION OF THE HIGHWAY 95“AVENUE B RUNNING TRAVERSE AT 

THE SAME TIME ON THE SAME NIGHT- THE SAME WAS TRUE OF THE TEMPERATURE 

range. These results indicate that differences in the nature of the 

.. iRFACE COVER ARE A MAJOR CAUSE OF HORIZONTAL VARIATION OF DEWPOINT WITH¬ 

IN THE IRRIGATED DISTRICT. 

The general configuration of the temperature and DEWPOINT curves for 

THIS TRAVERSE ARE SIMILAR TO THOSE OF THE DAYTIME STUDY FOR THE SAME FIELD. 

However, there is considerably less fluctuation of both temperature and 

DEWPOINT ALONG THE NIGHT TRAVERSE, A CONSEQUENCE NO DOUBT OF MORE STABLE 

NIGHTTIME AIR, AND THE AMPLITUDE OF THE INCREASE FROM BARE FIELD TO IRRI¬ 

GATED ALFALFA IS LESS THAN THAT FOR THE DAYTIME CURVE. 

(2) Orange grove 

On 5 July, two traverses, one east-west and one north-south, 

WERE RUN SIMULTANEOUSLY BETWEEN 0340 AND 0420 THROUGH AN ORANGE GROVE ON 
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TABLE VI11 

Alfalfa Fulo Synoptic Tkahicct 

Univcaaity of Mi2ona Expcaimcntal Farm 
30 June 1956 

Time 

South Dry Ficto 

Oiat.NCc Froh S. Foot or Atratra Ficto 
ZllO1 180' 120' 00' 60' «• IS' 

Alfalfa Field ♦orth Dry Ficto 
200' N. or 
N. Loot or 

Alfalfa Ficld 

OjlK> 

OSSO 

OtoO 

okio 

oteo 

T. D.P. I. D.p. T. O.P. T. O.P. T. D.P. T. O.P. T. O.P. 

76.1 6)-1 16-1 69.8 

76.8 ¢9.1 76.9 69-1 

77.8 66.8 78.O 68.0 

77*6 66.6 77-8 67-7 

78.9 65.8 77-9 66-2 

T. O.P. T. O.P. 

76 0 69.6 76.5 6»A 

77.0 69.8 76 ' 68.« 

76.8 68.5 77-8 67-8 

76.3 68-5 77-5 66-1 

76.8 68.6 77.8 66.. 

T TK 

76.9 68.4 

76.5 68.7 

75.6 68.4 

73-8 69.3 

77-6 67.3 

the Mesa (Fis. 15). The cmovc* which measured approximately 1200 feet 

ON A SIDE, WAS BOUNDED ON THE SOUTH, WEST, AND NORTH BY LARGE DRY FIELDS 

N«T UNDER CULTIVATION, AND ON THE EAST BY A DATE GROVE AND ANOTHER GROVE 

OF ORANGES. THE GROUND IN THE GROVE WAS DAMP IN SPOTS FROM BEING IRRI¬ 

GATED 2 DAYS PRIOR TO THE OBSERVATIONS. WlND WAS CALM THROUGHOUT THE 

PERIOD. 

Although Yuma was still under the dry spell of 2 to 6 July, dew¬ 

point DlFFERENCEB BETWEEN GROVE AND ADJOINING DRY FIELDS WERE NOT GREAT. 

A MINIMUM DEWPOINT OF 51.5* WAS RECORDED IN THE DRY FIELD AT A POINT 140 

FEET FROM THE SOUTH EDGE OF THE GROVE COMPARED TO A MAXIMUM OF OO* WITH¬ 

IN THE GROVE, BUT MOST MEASUREMENTS WITHIN THE TWO CONTRASTING AREAS 

WERE MUCH CLOSER. IN FACT, WITH THE EXCEPTION OF THE DRV FIELO TO THE 

SOUTfy IT IS NOT POSSIBLE BY INSPECTION OF THE DEWPOINT CURVES ALONL TO 

LOCATE THE EDGES OF THE GROVE. INTO THE NORTHERN DRY FIELD, DEWPOINT 

REMAINED VIRTUALLY UNCHANGED FROM THE RELATIVELY HIGH LEVELS OF THE GROVE; 

TO THE WEST, AFTER DROPPING 3 TO 4 DEGREES INITIALLY, DEWPOINT WAS NEARLY 

EQUAL TO VALUES IN THE GROVE. 

Comparison of temperature and dewpoint curves reveals that, though 

THERE WAS A SLIGHT DIFFERENCE IN DEWPOINT INSIDE AND OUTSIDE THE GROVE, 

RELATIVE HUMIDITY DIFFERED CONSIDERABLY. THIS WAS PARTICULARLY TRUE BE¬ 

TWEEN THE ORCHARD AND THE WESTERN DRY FIELD, WHERE DESPITE UNIFORMITY 

OF DEWPOINTS, INCREASED TEMPERATURE IN THE DRY FIELD PRODUCED RELATIVE 

HUMIDITIES OF ¿0 TO 65 PERCENT IN CONTRAST TO ALMOST 90 PERCENT IN THE 

GROVE ALONG BOTH TRAVERSES. An INTERESTING CONDITION WAS THE UNUSUALLY 

UNIFORM TEMPERATURES AND DEWPOINTS WITHIN THE GROVE, PROBABLY THE RESULT 

OF SLOW EDDY DIFFUSION OF A SUFFICIENT ORDER TO PERMIT THOROUGH MIXING, 

WHILE THE HEAVY FOLIAGE PREVENTED INVASION OF THE GROVE BY AIR FROM THE 

OUTSIDE. 
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F. Vertical distribution of humidity and temperature 

Vertical distribution of temperature and humidity was sampled in 

VARIOUS CROP TYPES AND IN A BARE FIELD. INSTRUMENTATION TO PERMIT SIMUL¬ 

TANEOUS READINGS AT ALL LEVELS WAS NOT AVAILABLE CONSEQUENTLY A METHOD 

OF VERTICAL TRAVERSES WAS EMPLOYED. USING A STEPLADDER, READINGS WERE TAKEN 

AT I-FOOT INTERVALS FROM THE GROUND TO 1¾ FEET WITH THE ELECTRIC PSYCHROM¬ 

ETER WHICH FACILIVATED RAPID SAMPLING OF THE AIR AT THE DESIRED LEVEL. 

Three runs were made in each field, with no more than 20 to minutes 

ELAPSING BEFORE THE BEGINNING OF THE FIRST AND THE COMPLETION OF THE LAST. 

The data are presented graphically in Figures l6 to 19* 

Between the surface and 15 feet, dewpoints decreased ^ to 10 degrees 

AND AIR TEMPERATURES INCREASED 2.TO 5 DEGREES. THE LATTER IS A SMALLER 

INVERSION OK TEMPERATURE THAN WAS EXPECTED AND FOR PRACTICAL PURPOSES CONS¬ 

TITUTES ISOTHERMAL CONDITIONS. S'.'R P.". ^ ’ *'CL V . "iE MEAN DEWROI NT LAPSE RATE, 

9.3 DEGREES, OVER THE DRY FIELD WAS AS LARGE OR LARGER THAN THE LAPSE RATE 

OVER THE IRRIGATED FIELDS; ONLY THE ALFALFA FIELD LAPSE RATES OF 8 

WERE GREATER, HAVING A MEAN VALUE OF 11.1 DEGREES AND AN EXTREME OF I6.7 
DEGREES FOR THE Û3IO OBSERVATION. 

Rates of change of temperature and dewpoint were usually fairly uni¬ 

form, WITH NO PRONOUNCED INVERSION OR VERY STEEP LAPSES TO INDICATE UN¬ 

USUAL CONCENTRATION OF COLD OR DAMP AIR AT ANY PARTICULAR LEVEL. THE TEM¬ 

PERATURE CURVES ALMOST WITHOUT EXCEPTION-SHOWED A REGULAR.INCREASE OF TEM¬ 

PERATURE FROM THE SURFACE TO THE 15‘'F 00~. L E VEL • MORE REFINED INSTRUMEN¬ 

TATION, SUCH AS THE SIMULTANEOUS USE OF THERMOCOUPLE^ MlGHT HAVE SHOWN 

MORE VARIATION IN THE SLOPE OF THi ^rMPERATURE CURVE, PARTICULARLY IN THE 

LOWEST 6 FEET. ÜEWPOINT VARIED MOP.' THAN TEMPERATURE FROM LEVEI TO LEVEL 

BUT- WITH THE EXCEPTION OF 2 OR 3 CURVES, SHOWED NO SUDDEN CHANGES 

OF LARGE MAGNITUDE AS IS INDICATED BY THE MEAN VALUES OF LAPSE RATE FOR 

SUCCESSIVE 3-FOOT-THICK í AYERS TVER THE VARIOUS FIELDS, PRESENTED IN TABLE 

IX. 

The steeper lapse rate below 9 feet and nearly isothermal conditions 

ABOVE THIS LEVEL FOR THE COTTONFi ELD NEAR WlNTCRHAVEN, COMPARED WITH ISO¬ 

THERMAL CONDITIONS THROUGHOUT THE WHOLE 15 FEET IN THE EXPERIMENTAL FARM 

COTTONFIELD, WOULD SEEM TO BE THE RESULT OF THE WETTER SURFACE OF THE WlNTER- 

HAVEN FIELD. HOWEVER, EXISTENCE OF A SIMILAR DIFFERENCE BETWEEN THE TWO 

runs in Thl Experimental Farm alfalfa field, where surface moisture was 

APPROXIMATELY THE SAME ON BOTH OCCASIONS, INDICATES THE DIFFERENCE WAS POS¬ 

SIBLY A MATTER OF NORMAL VARIANCE WITHIN A STATISTICAL POPULATipN. 

Fluctuation with time of dewpoint and temperature at any one height 

varied considerably. Temperature seldom fluctuated more than 2 or 3 degrees 

AT ANY ONE LEVEL FROM ONE OBSERVATION TO ANOTHER AND SOMETIMES REMAINED 

virtually constant. On the other hand, temperatures at the 5-foot level 
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ALFALFA FIELO - UNIVERSITY OF ARIZONA EXPERIMENTAL FARM 7 - 8 JULY 1956 

FicuRt l6. Measurements of temperature and de^oint from the surface of 

THE GROUND TO FEET ABOVE THE GROUND IN AN IRRIGATED ALFALFA FIELD. 

Note the extremely warm, dry air present over the field on 8 July. 

DRY FIELD - UNIVERSITY OF ARIZONA EXPERIMENTAL FARM 8 JULY 1956 

Figure 17. Temperature and dewpoint over a dry field just north of the 

ALFALFA OF FIGURE l6. THE CURVES FOR THE DRY FIELD ARE NEARLY IDENTICAL 

TO THOSE OVER THE ALFALFA FIELD ON THE NIGHT OF 8 JULY DESPITE THE GREAT 

CONTRAST IN MOISTURE CONTENT OF THE TWO FIELDS. 
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COTTON FIELDS - YUMA VALLEY 7 - 8 JULY 1956 

Figure l8. Vertical distribution of temperature and dewpoint over irri¬ 

gated COTTON FIELDS IN THE VALLEY PORTION OF THE OASIS. HIGHER DEWPOINTS 

BELOW 6 FEET IN THE Wl NTERHAVEN FIELD SHOW THE INFLUENCE OF RECENT IRRI¬ 

GATION. 

ORANGE GROVE - UNIVERSITY OF ARIZONA EXPERIMENTAL FARM 8 JULY 1956 
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TABLE IX 

Dewpoint Temperature Lapse Rate Per VFoot Interval 

Feet 

12-15 

9-12 

6-9 

3-6 

0-3 

Dry Alfalfa 
Fi eld 7 July 8 July 

-2.7 +1.7 -1.0 

+0.6 -1.6 -2.0 

-3.4 -1.8 -2.9 

-4.1 -1.8 -2.3 

-0.9 -4.4 -2.9 

Cotton 
Exp. Sta. Winter'n 

-0.1 -0.6 

+0.4 -0.1 

-0.3 -1.4 

+0.5 -2.4 

0.0 -2.0 

Grape- 
frui t 

-O.3 

-1*3 

-0.8 

-2.0 

-2.2 

OVER THE ALFALFA FIELD ON 7 JULY DROPPED FROM 72-5° T0 66.5° IN 25 MINUTES. 

Over the dry field, temperature increased 5 T0 7 degrees at all levels be¬ 
tween 0220 and 024o.* Dewpoint fluctuated more than temperature over most 
FIELDS AND IN ONE OR TWO CASES SHOWED A TENDENCY TOWARD EXTREME VARIATION, 

AS OVER THE ALFALFA FIELD ON 8 JULY WHERE VALUES ALONG THE O3O5 CURVE WERE 

11 TO 20 DEGREES HIGHER THAN AT tIhE SAME LEVELS ON THE O3IÛ OR O3I5 CURVES. 

In THE ALFALFA AND COTTON FIELDS, IT WAS NOT POSSIBLE TO DETECT ANY 

STRONG INFLUENCE BY THE CROP COVER ITSELF ON EITHER THE TEMPERATURE (R DEW¬ 

POINT CURVES. In THE WinTERHAVEN COTTONFIELO, THERE WAS A SUGGESTION OF 

INCREASE IN BOTH DEWPOINT AND TEMPERATURE BENEATH THE TOPS OF THE PLANTS, 

AS OFTEN IS ENCOUNTERED IN SUCH SITUATIONS (6), BUT NO SUCH EVIDENCE WAS 

DETECTED IN THE ALFALFA FIELD NOK IN 1n£ EXPERIMENTAL FARM COTTON FIELD. 

g. Modification of temperature in the oasis 

Nighttime temperatures were invariably lower in the oasis than in 
THE DESERT. MEAN DAILY MINIMUM TEMPERATURES FOR THE PERIOD OF THE STUDY 

WERE 7O0 AND 68° RESPECTIVELY AT (THE OGHAM FARM AND EXPERIMENTAL FARM SUB¬ 

STATIONS AND 75° AND 79° AT SOUTH YUMA DESERT SUBSTATION AND YUMA TEST 

Station. On only one occasion was a higher minimum temperature observed 
IN THE OASIS THAN IN THE DESERT (70° AT THE EXPERIMENTAL FARM VS. 68° AT 

the South Yuma Desert on 2 July). These differences are significant but 

*An ERROR OF 5 DEGREES IN READING THE DRY BULB COULD EXPLAIN THESE DIFFER¬ 

ENCES. 
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COULD BE EXPLAINED 3V TOPOGRAPHICAL INFLUENCES RATHER THAN DESERT VS. OASIS 

LOCATION WERE IT NOT THAT DATA FROM ALL TRANSECTS RUN FROM THE DESERT INTO 

THE OASIS REVEALED THE SAME RELATIONSHIP. IT IS CONCLUDED, THEREFORE, 

THAT DURING MAXIMUM NOCTURNAL COOLING THE OASIS BECOMES A COOL AIR SINK 

RELATIVE TO THE DESERT. 

In SEARCHING FOR AN EXPLANATION FOR THE LOWFR OASIS TEMPERATURES, IT 

WAS THOUGHT THAT HIGH DAYTIME EVAPOTRANSPIRATION WITHIN THE OASIS WOULD 

PLAY A ROLE THROUGH RETARDATION OF MAXIMUM TEMPERATURES COMPARED TO THOSE 

IN THE DESERT, THEREBY GIVING THE OASIS A HEAD START IN NOCTURNAL COOLING. 

However, mean daily maximum temperatures for the study period of IO30 and 

104° at Ogram Farm and the Experimental Farm and IO50 at Yuma Test Station 

and the South Yuma Desert eliminate this as a significant factor. 

Thorough investigation of this p^oplfm w»? beyond the scope and facil¬ 

ities OF THE PRESENT STUDY; NEVERTHELESS, A TENTATIVE EXPLANATION IS OFFERED. 

Desert and oasis receive approximately the same amounts of incoming solar 

RADIATION (YOD TO 85O GM CAl/cMt/dAY FOR JUNE AND JULY ACCORDING TO OBSER¬ 

VATIONS at Yuma Test Station). Albedos in the desert apparently average 

HIGHER THAN IN THE OASIS* BUT SINCE THE DIFFERENCE IS NOT GREAT, BOTH 

AREAS RECEIVE AT THE SURFACE NEARLY THE SAME QUANTITY OF ENERGY. IN THE 

OASIS, A SIZEABLE PART OF THE RADIATION IS TRANSFORMED INTO LATENT ENERGY 

BY EVAPOTRANSPIRATION AND CARRIED ALOFT BY STRONG CONVECTIVE CURRENTS, 

AND THE HEAVY PLANT COVER SHADES THE GROUND AND PREVENTS ABSORPTION OF 

LARGE AMOUNTS OF HEAT IN THE SOIL (EXTREMELY SMALL AMOUNTS ARE ABSORBED 

BY THE PLANTS THEMSELVES). In THE DESERT, LITTLE OF THE INCOMING ENERGY 

IS USED IN EVAPOTRANSPIRATION BUT LARGE QUANTITIES ARE ABSORBED INTO THE 

UNSHADED SOIL.** At NIGHT THE RADIATION BALANCE IS REVERSED AND LOSS OF 

ENERGY TO SPACE OCCURS FROM THE GROUND AND AIR LAYERS NEAR THE GROUND, 

BUT THE RESERVOIR OF HEAT WITHIN THE DESERT SOIL RETARDS SOMEWHAT THE FALL 

OF TEMPERATURE IN AIR NEXT TO THE SURFACE. IN THE OASIS, THERE IS NO SUCH 

RESERVE SUPPLY OF HEAT, AND THE TEMPERATURE DROPS LARGELY UNIMPEDED. 

Whatever the process responsible for lower temperatures within the 

OASIS, IT OPERATES STRONGLY ENOUGH TO OVERCOME ANOTHER CONDITION WHICH 

»ALBEDO MEASUREMENTS TAKEN FROM A HELICOPTER IN THE SUMMER OF 19$4 PRO¬ 

DUCED VALUES OF IJ TO 36 PERCENT FOR DESERT TERRAIN AND l6 TO 27 PERCENT 

FOR IRRIGATED CROPLAND. 

*v*Soi L GRADIENT MEASUREMENTS AT THE YUMA TEST STATION AT 0200, 8 JULY 

IGRA eunw a 41'BFàCF TEMPERATURE OF 82° AND A TEMPERATURE AT 2$ CM DEPTH 

OF 101°, THUS TESTIFYING TO THE LARGE QUANTITY OF HEAT ABSORBED INTO THE 

SOIL. 
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WOULD TEND TO PRODUCE THE OPPOSITE TEMPERATURE RELATIONSHIP. OTHER THINGS 

BEING EQUAu, DRY AIR PERMITS EXCESSIVE LOSS OF LONG-WAVE RADIATION AT NIGHT 

AND CONSEQUENTLY A LARGE DROP IN TEMPERATURE, WHEREAS HUMID AIR HAS A 

BLANKETING EFFECT AND INHIBITS RADIATION LOSS AND TEMPERATURE DROP. IF 

THIS WERE A MAJOR FACTOR IN THE YUMA AREA, ONE WOULD EXPECT A SMALLER DIF¬ 

FERENCE IN MEAN MINIMUM TEMPERATURES BETWEEN DESERT AND OASIS IN DRY PERIODS 

THAN ’N MOIST PERIODS. MOIST AIR IS PRESENT OVER THE OASIS AT ALL TIMES TO 

ACT AS A BLANKET, WHILE DURING DRY PERIODS, AIR IN THE DESERT IS VERY CRY 

COMPARED TO AIR IN THE OASIS, AND SINCE THE MINIMUM TEMPERATURE IN THE 

DESERT IS HIGHER IN ALL PERIODS IT SHOULD DROP CLOSER TO OASIS LEVELS DURING 

DRY WEATHER. HOWEVER, THE REVERSE HAPPENS. MEAN MINIMUM TEMPERATURES DUR¬ 

ING THE DRY PERIODS OF 2¾ TO 26 JUNE AND 2 TO 7 JUtY WERE-J"? DEGREES HIGHER 

at the South Yuma Desert and Yuma Test Station sites than at Ogram Farm and 

the Experimental Farm, and only 6.3 degrees higher in the moist periods of 

27 June to 1 July and 8 to 12 July. The blanketing effect apparently is 

OVERCOME BY ENHANCED EVAPORAT I ON IN THE OASIS IN DRY PERIODS. 

r.NALLY, BECAUSE OF THE LARGE TEMPERATURE AND HUMIDITY DIFFERENCES 

BETWEEN DESERT AND OASIS ENCOUNTERED IN THIS WORK A.ÍID IN THE EARLIER STUDY 

(9) OF DAYTIME CONDITIONS, DATA. FROM'DESERT WEATHER STATIONS, MANY OF WHICH 

ARE LOCATED IN THE MIDST OF OASES, SHOULD BE SUSPECTED OF BIAS TOWARD HUMID 

conditions. Indiscriminate use of such data to présent a picture of the 

CLIMATE OF THE SURROUNDING DESERT IS APT TO'LEAD TO ERRONEOUS CONCLUSIONS. 

AS HAS BEEN POINTED OUT BY ROSENAN (l3), "...UNDER ARID CONDITIONS, REPRE¬ 

SENT AT I VENESS .OF A STATION FOR" ITS•SURROUND)NGS IS RATHER THE EXCEPTION 

THAN THE RULE." 

4. Summary 

Conclusions drawn from this study pertain only to nighttime condi¬ 

tions AND PARTICULARLY TO THAT PORTION OF THE NIGHT BETWEEN 2400 AND 0600. 
In ADDITION, OBSERVATIONS WERF CONDUCTED DURING A BRIEF PERIOD Of THE YEAR 

WHEN MAXIMUM DIFFERENCES BETWEEN OASIS AND DESERT COULD BE EXPECTED. 

Virtually all evidence indi'cates that evaporation, and polsibly some 

TRANSPIRATION PRODUCED A SIGNIFICANT INCREASE IN THE MOISTURE CONTENT OF 

AIR AT STANDARD LEVELS WITHIN..,THE YllMA, OASI S .COMPARED.WITH AIR AT THE SAME 

HEIGHT OVER THE OPEN DESERT. Trfl S INCREASE WAS L'ARGER DURING PERIODS OF 

DRY AIRMASS THAN DURING HUMID AIRMASS CONTROL. An AVERAGE DEWPOINT DIFFER¬ 

ENCE OF IJ TO 25 DEGREES EXISTED DURING THE' FORMER, AND 5 TO 10 DEGREES 

IN THE LATTER PERIOD. DUE TOr.THE.EVER-PRESENT SOURCE. OF MOISTURE, DEW¬ 

POINTS IN THE OASIS REMAINED MODERATELY HIGH'AT ALL TIMES; IN THE DESERT 

THEY FLUCTUATED WITH CHANGING AIRMASSES. 

Areal variations in moisture content of the air also were found with¬ 

in the oasis. Observations in and around an irrigated alfalfa field sur¬ 

rounded BY BARE, UNIRRIGATED FIELDS, SUGGEST THAT THESE VARIATIONS WERE 
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RELATED TO LAND USE. HOWEVER, TRAVERSES OF LARGE SECTIONS OF THE OASIS 

FAILED TO REVEAL SYSTEMATIC CONNECTION BETWEEN DEWPOINT AND THE NATURE OF 

THE LAND SURFACE OR CROP COVER (WITH THE EXCEPTION OF AN AREA OF ORANGE 

GROVES IN WHICH DEWPOINTS PERSISTENTLY RANGED HIGHER THAN ELSEWHERE). 

Failure to find such a relationship throughout the oasis was likely partly 

DUE TO THE OBSERVATIONAL TECHNIQUE AND THE LIMITED NUMBER OF TRAVERSES. 

Within the oasis, it also may have been related to slow horizontal move¬ 

ment OF AIR WHICH TRANSPORTS BODIES OF MOIST AIR AND DRY AIR AWAY FROM 

FIELDS OVER WHICH THEY FORM. "POOLING" OF COOL, MOIST AIR IN LOW AREAS, 

AND SUBSIDENCE OF DRY AIR FROM ALOFT ALSO MAY HAVE BEEN FACTORS. 

It is not possible to state the distance of advection of moisture 

FROM THE OASIS INTO THE DESERT. HOWEVER, RAPID DECREASE OF DEWPOINT WITH¬ 

IN LITTLE MORE THAN A MILE FROM THE OASIS EDGE TO WH»T APPEAR TO HAVE 

BEEN REGIONAL AIRMASS LEVELS SIGNIFIES ADVECTION WAS MINOR. THE FACT 

THAT OVER A SHORT TIMESPAN, DEWPOiwT vt.r..LD Ll-J AT LOCATIONS OUTSIDE THE 

OASIS THAN AT GIVEN LOCATIONS WITHIN, IS EVIDENCE OF LACK OF ADVECTION 

INTO THE DESERT. DEWPOINTS AT YUMA TEST STATION COMPARED CLOSELY TO THOSE 

AT DESERT SITES; CONSEQUENTLY, THE CLIMATE OF THE STATION IS NOT BELIEVED 

TO BE SIGNIFICANTLY INFLUENCEDBY MOISTURE FROM THE OASIS. THE POSSIBILITY 

OF OCCASIONAL ADVECTION OF HUMID AIR INTO THE TEST STATION AREA FROM WET 

LAND IN THE SILT-FILLED LAGUNA DAM RESERVOIR AND THE PRESENT RESERVOIR OF 

Imperial Dam cannot be completely eliminated. 
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