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Field measurements of water flow

Z€¢e$ in unsaturated soils
y At "u@Hu-NY¢%UOwt 8J | iZw R~ ...eTO~+ Ul e
<+ s w~8J>r>b’hStx| ENe ok W—T$5>QW° AU ~'s°"’“i"s|‘”|refr;ble
OAqQs “tb } EreTw—1$>Qx|Ta+i"t “* oGVX!= ! |
b” hS| A2éek °w ¢ >AS‘X- b"ZAU K“tb} i
yHR|/E"Me ««"w- MOQq ox| 6:wald -ix"s>ff g
"b"MOU:M'soM%t hU [{A hekey> %ooke- OA i
Su XS”OUt,le"W,f"XO)pXSM hgl'k.l. >YZ 8;t::;ltz:lar:‘:nonitorin E gizi:::sizsl:;easurement
b"\gsX|f uY6p|3iO¢Tm te-w ee”>- ~° Ac:Intrusive O:Non-destructive
Ab"\gé$q o] T f" weme"Y (Ground Penetrating Radar € A e (EHED R AD & [

GPR £>;MhekD*MOwW% C>a&loMib}
Ground Penetrating Rader system

en@”l, 3p_AU Radio frequencies:10-1000 MHz
YGPRpXxUOZiIAET «kotCu h?0pU<k°pSu-o0!d
ZiIAEti"tpwsSul ¢ 1glfq Supwgr>- | Sup
>»G‘h...@$thprg>a‘o| ki |quw.u. Y > * Electromagnetic

N A ~ » energy pulse

A "F b} E$tOb'Ot]| ub~ 10ZiAE w = xp»° t-E°
hGPR>« @iw ¢t lo,..° Sto “~d” OéNe. ¢
they] ?pUYs’¥,dpla h?0pSUG&aU- ~etb} P  Fles rave velooity n the medium

in dielectric constant

travel time

y *kow ?pwEEIQxTa+i"[iG|rAQéTw Osrt
‘lola  tbU|+w ?2pw«x wlitz 0txtGVMhS|

ENre-iTektSMox|+kow ?2pwAEIQ+!">8§ b”
AYvixTa+i"pb} GPR experlmenﬂtﬁsm onmggﬂfaturat?:iwﬂ‘une sands

Watered plot

-p-*kpw e 1g

0.6m

yadé'h Eis -p - ek ¢ qOree+ : 2.0x102cm/s| qO~eé .u
+p 038]|s8.u +p 0.01 M.06£ tSMo |i 0.6m|O” 4mw @-—
~t... $t,+>aelo] @ 0 Enré ev>\and [fwe">
GPRt'"OéNe. ¢ t'lo- “$ h} iMh GPRxU~!62
TAE°. p | fWZiIAE*p:x 400MHzp b }
¢ £ e—=w ...OwDl=
Yy XHAEY6S |, +% ™ 294tSMo - “h li..Zhpwzz
teyl,+—-wU<tSMow"| To+i"!=tl%b" ?20psS
Ghpw!=UD'DpVtb} =2
¢ £ e—=w "$°A é—mné
y<$tdb ,+-—- U<pw Su?0pG4& ¢!6§Sp £tSMo| EETE
+% ™ty XqehSup wbD”«> k2¢+"pK"qQ.."|Z gm§ £ o
™ N\WSUp B «e"> GPR- | —t&{ o|m Tgl>;" z 5
Y|+ @T k2¢ipw'm>% b"\qUD6pb} b 5
80.0 ;
Elapsed time since sprinkling began (min.) B, +%oe2
'ET 0 5 13 21 29 37 45 53 61 69 77 =
P AR NN ANNEAANENNE NUARNURERRRE AL NONLANAL IS
572 m iii HE T AT f
= | i
= iRkl 5ie BN frriTEee o
£ 0=k %‘2 Ground surface | Picked peak of reflected L= B
g :;i ] (Direct ground wave) -] wave from wet front 4 Ean.n
H

,+—-U<pw k2¢t"Su?0pD «wAe p

¢ CE ,+% ™ 0
(130éRe+ ¢ ¢U<w..@hp

tqS
(13>;Mo-iTek°W/E"e ++"w "$°AUDG6PK” }
(13- x Tm (pK“|%° ¢I> “& ~% u- UDG6pK” }
(13t'"E"e eo"w- MOXNY"¢cAp-"¢cpw «>Q°AwD6Q> “oM” }
™w]Jg ox | £Eiekpw &;Qe¢ (13- t'" S% tZzAs ?piiw- MOw

Uls URQ’ «ib }

2 ]iox\j'ey ZVKJUBLF!DD PLBZBNB V EANICE | oowm



