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The discrepanc)' (0.5-0.32) may probably be accounted Cor by the liberal coating of vlhite 
,nt that was put on the 1nsulating material to protect 1t trom the weather and to reflect as 
:h direct radiation as possible. The paint doubtless permeated into the mater1al 50 as to 
:reaseits conduct1 v1 iy. Moreover. in ap1 te ot the wh1 te pa1nt, the outer surfaces of the 
lbs recelv1ng direct solar radlat10n must have been Kept at a temperature somewhat h1gher than 
, dry bulb. Slnce the preva1l1ng d1rectlon of heat-leakage was 1ll1R the water, th1s increase 
temperature of the surface of the 1nsulatlng mater1al must have had the effect ot an apparent 

:rease in conduct1v1ty. 

rlgure 4 shows the relat10n between h as computed from the phototube-pyrhe110meter read1ngs . 
d H as obtalned from the pan. 

It Is not surprls1ng that equatlon (2) yields falrly consistent results when we remember 

at in the morning and evening the lIght enterlng the window or the pbototube comes chletly 

am the sky and 15 therefore rlcher In short waves than It ls dur1ng the mlddle part or the 

y. Toward the ends ot the day there are, accord1ngly, pulses which are not accompanied by 

ch heat. The Kt-term subtracts these out. 


~e errors shown by Flgure 4 are due to several causes, but perhaps one ot the most ser10us 
tile warping Of the wallS of the pan due to temperature-changes. If some means can be found 


,r measur1ng nocturnal back-radlatiOn, the ser10usness or th1s dlUlculty can be elimlnated by 

.king a continuous run of several days' dur~t1on. The total algebralc result of warplng would 

len be neglig1ble. Arran~ements are belng undertaken tor carry1ng out th1s plan. 


The wrlter des1res to express appreciatlon to Dr. Whlte of the Phys1cs Department of the 
11versity ot Cal1fo'rnla for hls suggestion ot covering the thyratron with a hood 1n order to 
IIp min1mize erratic behav10r due to temperature-changes. Thanks are also extended to Or. 
icholas Rlcc1ard1, Pres1dent of the San Bernardino Valley Jun10r Colle~e and to Oean Frank B. 
lndsay for assignlng Federal Emergency Re11et Adminlstrat10n students to thls work, as well as 
) the students themselves. Most of the observat10ns were made by Newell Call and Wllllam Hand, 
lt Guy Harris and Robert Whal1ng also helped. Hayden Gordon, technlc1an of the College. ass1sted· 
0. varIous ways. Hr. Moore and Hr. Watson of the Smlthsonian Inst1tution at Table Mountaln ren­
ered valuable aid 10. some prelimlnary InvestigatIons. 
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THE RELATION BETWEEN THE LOWERING or THE PIEZOMETRIC SURFACE AND THE RATE 

AND DURATION or DISCHARGE OF A WELL USING GRQUND-WATER STORAGE 


Charles V. The1s 


When a well is pumped or otherwise dlscharged. water-levels 1n Its nelghborhood are lowered. 
nless tills lowering occurs instantaneously it represents a loss 01' storage. e.1ther by the un­
atarlng.ot a portloll ot the previously saturated sediments 1f the aquHer is nonarteslan or by 
elease or stored water by the co.pactlon of tbe aqu1fer due to the lowered pressure 1t the 
quiter 113 ~rtesian. The mathematical theory or ground-water hydraulics has been based, appar­
n1:.1.y entirely, on a postulate tllatequ1l1brlum has been attalned and therefore that water-levels 
re no longer talling. In a great number at hydrologlc problems, 1nvolvlng a well or pumping 
lst;rIct near or 10. which water-levels are tall1ng, the current theory Is therefore not strlctly 
ppl1cable. , Tills paper invest1gates in part the nature and consequences of a mathematIcal theory 
bat conslders the motion ot ground-water betore equilibrlum 15 reached and, as a consequence, 
nvolves ti~e as a variable. 

To the extent that Darcy's law governs the mot10n or groulld-watar under natural conditlons 
ndunder the artiflcial condit1ons set up by pumping, an analogy jlxists between the hydrologiC 
onditlons in an aqu1ter and tile thermal condltlons 1n a slmllar thermal system. Darcy's law 1s 
nalogous to the law of the tlow of heat by condUction, hydraulic pressure being analogous to 
emperature. pressure-grad lent to thermal gradIent, permeabl1lty to tbermal conductlvlty, and 
pecttlc Yleld to specific heat. Tberefore, the mathematlcal theory of heat-conduct10n devel­
ped by Fourler and subsequent writers 16 largely applicable to hydrauliC theory. Th1s analogy 
lS bean recognized, at least slnce tbe work of Sl1chter, but apparently no attempt has been 
aQe to Introuuol.!the tunct10n or t1me Into the mathematics ot ground-flater hydrology. Among 
he m~ny problems 1n heat-conduct1on analogous to tbose 10. ground-water hydraulics are those 
Jocernlng sources and Sinks, sources be1ng analogous to recharging wells and slnks to·ordinary 
lscnarglng wells. 
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