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(9), LWDOFEKERE (k) LHHHBEE (5), AHNE (R), FEESER (F), ERBE (B)
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PHEBERICASEEShECE, BRUFOHEEIL X T RKMOBRNRETI LN LB EKXE D
DEEZ OGNS,

w2513, HERBREINEEEES REBRAES LU OFLHRMZL LI, BEH 1L5m O BHFE
SEARBIL, 1979 FEIML D TR OBRET T30 85N BRBEO—8E AT HTFREZE
WO T - 7o R, BEHTRMOE/L, BRE, RERER, RREELADIEENAHRAT
KARKESBEAET 2 LMY LIcDOTHRE T 5,

5, AFFERBERTE NIEMICE ) 2 EHEEEE Y X 7 LORILICET 2R 4F%E] 0—8
ELTIT-1edbDTH D,

I $#FKEOBASEE SAlH

MTFARMBHODHO BEHFE, Fig. 1 KRT XD CUKEFEy ERBMAS XU € OFEEHMEG E
IC# 70 KSR L1z, BHAT IR, BRED
SN BREB-TEHER3~16KF 1L,
2T TIHE (A~] B T) OBH#F
TR LT3, FEAFFHOR’EF
BI1E, METH»OIHIC A-1, A-2,
A-3, - , DEHDF1. BexDE
HFER, Bte=rBAE (&K 2m,
P& 10cm ¥ 72§ 20cm @ 2@BH) %
AWT, #TFSEHN 1.5m, # EHIEHN
0.5m E7 AL H>HELI,
BiKkArEr % 7 ROBHFAF (A-2, 4,
Fig. . %4 7 5 0o K & C1 6 16 E2, 5 c&ELT, 12
Location of shallow well lines, An 53 AETORLHERVTHTK
MEFERSETOS, ©0EEKE
€5 0 HHc X B BROEICE 2 ~ 3 ERED
ERET>THEY, KFHBLUZD
B2 IR ERE 1T - T 3o
wamn | OBEORFICR, TnbOMTA
ERD S B, FEEKMTE THBHBIE,
SNTOIEL FHIC B8 Ui E BHF
FIOH TR BERPEHE Ui,
E BHF5IL, 4.7 EOBEREICH -
TE-1~5 D5 KOBHECHEINT
"3 (Fig. 2. ¢ OHER FEAHT
Fig. 2. E &HFFIDHEKTE L E-2 ﬁi&@iﬁ%ﬂﬁ CEEHECH D, ERIEFAEEDOH
Profile of E shallow well line and :
soil property at E-2. i, YFH VN AL=VIZEDRLE

TALA-IRRES U
TARENATE

Meteorological
observation station
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3.166
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-5 SHEK 0.8 DEELERKT, v IV OREERIZ 12~42cm, ¥ 8~14m Tk 3,
FREERRTRE, B8 lmilgo b Fey, 2=y, 7HZV =Y, 1.8X1.8m OFEICHT
& EN T3, TORDPMEKICE, Fy=¥F IO (BE 15~25cm) 238k LT 2,

E BHPHIO—F & LT, E-2ME0-8EL HBYEEE Fig. 2 KFT, A BIIBE 48cm ©
KIWKO#EEESS, BREREE 12cm T, A, BERSHET60cm TH3, A, BELED, A/h
OBRESUMTEOFRBETHY DNEFTIEAL LTS, 4k, A, BEOBER, E-1~5#LU0H
REFRTIRRELTH 5,

D & RBEAREY, s SEPHRETHS (BB R LEYHEE s BRO LS ITLTRD I,
FFAEEROMO EEET HKDIc BB LI0b, LTOHELKPTHLIETHOBIED H
LTERBZREL, 20h &, LEEZWILTHERIROB T LOTLiCEITERIIK&®2, 2h%t 48
HR%CHEL, BEOEROZLZNBAAMTHRLTRD . CORDFTRIEROEFTRT HIEEEE -
Bizy, 1BEHERLETCKREREDT, 2bdTHRABPEE/ - ITENKBLIHANTEE, Lok
->T, WITKRNEAERET 2EVHBEE s OFRUFEEL LTIDABENERDN S,

STHEYEMEIIHT 60cm 2HIC FLLRRD, HICHTAUELOEELEETES ks [ (&
) B FICEALS 30 1%, LENORRAHZHTH 60cm 3 TCH 5,

E &EHFFIO HoKAEHE E-2 XU E-5 KRB &N, E-2 OKAIHO BHEHRIZ 1981 454 S LI
il EnpELTs 2. B ORBMRIETH 5,

SR EBKEIY, EBIFFFILOM1.8km BENAYTB I M v 2 — 2K RBNBETREEN AN T
VB, BHBICOVTE, EEHFMHOHK 3.5km BB ERRE S S ENEEOEHS D
fexZg, chzER L.

I #HFKgrEOFEL

1813 A» 5 12AETO, SRORYOBRIAIICEYT 2 E BHFFI0 T AkME%E Fig. 3 iR
T, E BFFNOMTABRNEOFEE (OB LT LLUTOLBDTH 5,

(m)

(m) 6] b) 8~12H €S

£ ”+11/Apr k=S

£ 4/Jun. i 2/Nov.
- 7/May -

g 57 2/Jul. S

S o

S (5]

[ E

-] #

£ B

e T T
e 20 40 60 {m)

s 2 Distance
‘o B2 B Distance {5/0ct. B m D
' 2/Aug.
a) 3~7H March~]June b) 8~125 August~December

Fig. 3. 8 T KM ¥r @ © £ & &t (1981 4)

An annual change of profiles of groundwater levels (1981).
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3HA6ROBRBTRAMERIE > T, HTAIBEEFFTHT 1m DIET, &K E-5 TRHT
L5m PIREBVBER AN LT 4 AORMBHICREEFFESHTAMIBLERL, fETHCHS
E-1, 2 TRHFMICGEL, 27 E-3, A BN THHTRAIMRELLS TTER LI, 5AMLT
A2ToEEHFINOMTKER, ETHEBRKIX-TERATEEZRVEL, HTHO0.5~1m OfFERA
ICHEEL. TATA»S 8 AMHICiIMRIFEE, MTKMITEL, 8H 2 HOHMTFKAIbINMIC
E-1 L B4 KBRISN ARG 5. 8 A4S 9 HichdTid, 1BFEH 100mm %83 KN
MaMB D, E-1~4 OMTFKAIIMBRERICEES 50 REE Lz 9 AhH» S 10 A LA TIdE
FhEd, 10 B 5 AICIRMTALR E-1 & E-4 20 ic@lishis, 205L1212358%T, M.
BREASKICK - THTAMIZERATFTRHRERDEL, E-5 QST ERITAKMSERII N,

PlEME BHFFIOMTREDEZEITH 24, E-5 OMTFALIZEASHL KNEEHMEAZER
AT, FRHTKEEMDS O E-1~4 ICH~BK L — t B8 KThH B, CORMLIEBRIIARHATSS
5, E-5 BHEBRNICHLDIC ZORENBENRTOEDLEIEIONE, THbE, KBILL-T
A, BEEZUIh i, A, BEPEZHBTEARTI~NEROBMBEIC LD BRI EEL S
N5, LihisT, BIFEkicit, E-1~4 © 1980 4 & 1981 EOBBIEEHER Uiz, LHhTHEC, B
KRB AZRE Lic E-2 2t E-1~3 OREBHFOERAFER Lz,

IV E2 ZHFicbiT s FREZEL

B KA EtORBE L TH % E-2 © 1980, 1981 MEDH TKAZELE Fig. 4 CR7, *HI, #TFK
RDBEROLDR LR UTHEKNHNZr —vTY b LIz K BRAE, HTREBEFFOEL
TIETF LBIER LTV %, MEOH T RAZ (LOBMIEZ LI TICHR~2,

1980 4F : BIIARE3 A 26 A~11 H 4 B,

326 BB T TIRAMERIHALTED, D48 0 BEONTAE TRT X 3T A0 BEZEL
DR Too HUTFKAL AT AT 15 cm DIRICEE YT 28ici3, RAOMICHKESBERS N, 5 DS
10 B TR, BMTAMRIBRICEBRICIRT 5, < OFRKMRME BT KAIZMRmECEREL
TS IAPS 10 AChd TREMEMNDL, 10 A3 TKEIREFFOE (T 110cm)
CIEEICTS » 120

1981 48 : BAIMIM3 A 6 A~11 7 24 H,

3A 15 HOBRIL L D TARMAIRA LR L, 4 BORMENiIcE, SIERKROBBESS Shteds,
¢ OMARGIC 20mm Pl EOBFRNS 3 i L ER LHEmCEEL TV 3, HEHIR4A 24 AT,
PIBs TR LEWIET Uiz 5A» 510 AP TR, FHERBRRIC 8KRICRE L. TAIR
BRI A <, HFKRREAFORMTIE %0 8 Ad5 9 A EAKLITRARMSAES D, B
SHIF KA R IR LRSS Wi, 9 s S 10 A EERBRENDIL, HTFRA
BEHFFOBEUT LR 57248, 10 AhQRIEBOBNTH TRMEZEERL, ZOBRLETEBOELER
5LIZVIIET Lic, 10 ATAPRBEMCLOREHAHIZIILIA 28 TH -, OB BH
Add 5 LREO—HHBRY, MEKOHBICK > THTFANRIER L.
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(a) 1980

Groundwater level
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Fig. 4. E-2 © # F K fif & 1t

Change of groundwater level at E-2.

V #8 FAKRER

MO LA AT CFERTE L T 5, HHOB LELBNET, 20 TEICHBRKEAEE
TEY, CORBKEOEFREREL T TH5ET5, BEBKEBATHE, BIEN (&) LAHN
B () ME—LIRET B0 ' "
DEDQSEHTT, HEOHMIES: DV EBHT MR Q) KOVTOEBFERRE, Frv—llky
RRDE 5130 - ‘
Q==rIYy e JOSRR (1)
¥ REEEKED HBEICH - ki, [ RIANE TR FRERAICE 2,

i B
I—sme—{-cosea—x (2)

o RREOBEMA, » IFRETHERAICE - 4 E LBHFI~OE#TH 5,
=%, EETERE,
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ax 21

=(—re+f+e)cosg .............................. (3)
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e  BNTRRRIICHU T K ICEIE Lc EHKE, S @ BARMICEBKE~NRET 5 KR,
e : B0 R R R,
(1), (2), (3) K&V,

ﬂ__.i{' 2y ﬁga‘-’yﬂ} L
5F — s 1SineS Tt 7 523 T s (re—f—e) (4)

(4) RPEEFAER T KERTH 24, —HESERES TR THRRIZBICBONLTD, £oT
BRHEY L LB UTOEE D EDRTET,

(ay) e Ymui1— Ym,n

ot /myn - 4t

( 2y ) e Ymet,n = Ym-1,n

CERZ 24%

(3’3”) = (-ym+1,1:,)2 - 1'73(-}’111,'11)’l + (-y'm—l,n)2
2x3/m,n (4 x)2

ok (4) RRALTEATS L,

kdt
254x

{Omiam1=2 Om + Omor?} ]+ 2R~ F — B)(5)
Re: 4t BHOHYSNE, F: 4t HHORBRER, E: 4¢ BHOEREKE,

(5) RZMVT, E-1~3 BHAFOBMEEP D 41 BH%O E-2 OHTFAME #EL, RHEE L
BT 5. BITRROXSICT T, TTHLEITERET 2700, BANOERBELREA T 5 M
OHTFAMERIDS 1B DD F £, RICBHEHO HTFALOABES»S E %, & LUTHFCH
TEMTAEEROBFED S R ARE Lo ChIHL (5) ROATLH 2HICOVTR, BAKDOKF
BRERCTRIE L., BRI, (5) RA&EEBEOMN 1A MOIRE BV TRIE LT,

[Sin (2 (ym+1,n — Ym-1, n) + cosé

ym,n+1=ym,'n+ V]

VI FRAER (F) ORE

BERER F 3RO&HOERD BRE Uiz,

@ HTFAGAHT 60cm DIEDOER, HTF 60cm FEICHEKEIEEL, HRES SHTF 60cm
ECORPORT R, FECH > THTTAMBN BN EELONEH, W 60cm LIEOHTFKAL
EMRBEBERERESODL, 2O PHBHRKBEERT,

® ERWALWETE 3 PHOEN, YXBEr EERH THBKD SMEEHE TTS b

® BWNEIHSOEEOTWER, \

RO 3stAEHRTOR, 1981411 F19E~2 B0BHTH -0 BRKERD LEBNS -/
%%, 19H l.4cm, 205 0.7cm, 21 H 0.9cm, 22 A 1.8cm (Fig. 5) T¥HF 5 & 1.2cm/day TH
5, LIzo-T1BSLHOFERREBE (F) 1,

F coso
s

&b F=0.10cm/day T 5,

=1.2cm/day

VI ZREE (B) OR=E

1980, 1981 FHEE E-2 L 51 5 M FARIRE T, ERBIFRICE 2 L BN s BAZIR, 57T
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5 10 AhEE TO JHT, HWTFREHHT 0~ (em)

101 cm % TOWEICH BEHC MBS N, HIC6 A E“Sul" — |

P59 AnHETE, ERBOEBICL > THEKE g

i 2~10cm/day &HERICKEOEER LI, 45, g \

E2fHE 0 SROBMIL, 4AK D6 ARART O R~

T, BRMICE S BAELORNG 5 ATHREED L © N
BRBENTHD, FLABEMORTTEI0AH ko RN
ARATEREN TS 5. SO KRRRICLZHT  ® MO
KD B AZLOMER, HEOREDFHLILE & T e 2 4 bayee ¢
HHTL—HLT S, Fig. 5. E-2 ORukeap (1981 4)
1980, 1981 iijAED TR BN 0D, BREBEZE Examples of recession curves at
WIET B I BIRDRH ORRERTE L o E_Z)’ ;f:'mﬂ&  — 3 Jun. 1115,
@ MTREASHT 60~%0cm O FHICH 2 HFa (o) Jul 18~16, (—ee—) Sep. 16~19,

Coorrerenrons ) Nov. 19~22.
OEx, cOBMRBTRBTCHRYESETH D, K

HARIZ—EThH2LEIONE, T-RKARE, A, BREICH~NWEDPNTHE, #MT 90cm DIET
KRR P PR B,

@ EHFMM, T3 1BWESmm UT (i) ORI H-Td MFKEICEEMILA LR
» BT - F .

DLED 2 &b 734 A0 AMOAFHE, 19804 T35 AR 108, 6 A48, 7HF4H, 87
#7H, 9A%6n, 104508, 1981ETik5 Agt11 A, 6A7A, 7A7AE, 8AFH0E, 9
H&t8 8, 1083 0H, 11 A48T, ThoOERD D 1981 £DRKD —fl% Fig. 5 IR
T, MRLAEXHICER & bEMD ARKIBES DL, #iC6, 7, 9OFA, HFEHICK WM
B BZH5RY 5N 5.

choDEE L ABKELRYD, DRRKBORER MBI, BERBRBOHER, UTONE
TfT=7

Paviov DEERIP,

NeAW+w)—14 e (6)
¢ £ T N it g ly/day, W+ w 24 EHERETH I, BHE ly/day L3RRETHZOTH
HEERV S, '

ARTNN FICBELUTZERET,
A=0.85exp(—0.01928) e, (7)

TCT a BT~ FTLEEROEA0.15~0.20 TH B2, EEICIR0.17 /7,
(6), (7) R&D BHED MRS KD, KICKRKE (E, mm/day) i3 (8) A 5R®7

E=%X10 .............................. (8)

T BKDEREET 580cal/gr TH 5,
(6), (7), (8) REr#wE+2L (9) KDL>CERINS,
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E=0.0131 (W+w) —0.22 oo (9
/e ARKROHEERH (D, mm/day) i, D=E/[s TH 5,

(9) RCL->TEFHBX DS ARRMEENE L, Fig. 6 i 1980, 1981 F4EDHITF KA IEZH]
ARUKERE, (9) Nick 5 BARBEBEOHEEE OBFKRERT, SBRHABKEDMEICE, BFEEEE
BF 380 T35, ERABKELHTE IZRHELOBRE, WMEL SUERERL, THb
L5 AR—EDABKEEZRL, HEARRHEL BEETE2. 54 © BRKEN1 B © BRAE
(F ) XO9PAE00R, FEORMULKEAEINS KBS GThTWEC L XBL EX N
5, 6 HiZ, ABKBELHEAXRKELOMICERBANAONELIICEEY, 20EODHIIKRE
Vo 7, 83, EREFNIVHEABLIZDEI S5V, 9 AR, BEKER RENEHEDLHES
2, 10813, MELLBERBESNE ot 11 AR, 5LV ELICARBKEIRI/NEL, O
HOBKIEBRBRIFICIZLEION B,

PLED XS, ARKELEE IRRERLOBREDPPESDESREVD, 7, 8 ATIRERER,

(mmyday)

ol () 1980 AN
£ ya N,
o N
8 604 ya N AN

’ 7 L& A

5 7 e NI AR
2 : y "/ [
2 504 y e 7!
2 40 (A ] e
5 — /
i 397
% 201 « /May
®

104
m

0 T

s 1 2 5 4 5 & 1 8 & 10immmay
# & B # % #( B Estimated daily evapotranspiration
{mm/day)

701 (b) 1981 e
A

-]
o
rf

AiskiE Daily recession depth

10

1 2 3 4 S 6 7 8 SI {mm /day}
HE BZRAME Estimated daily evapotranspiration ’

Fig. 6. HB KB LHEBREREKBLOBERK

Relationship between daily recession depth and estimated
daily evapotranspiration.
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5 11 BTREBFRTH D, METEE, 7, 8 A0 CONATORMOEKRKE B HE L ERERND
55, 6ABLIUIAOEREBRAL SMOBRICOEEINELEL OIS, /1258 BLU11A
OEREBI, 0IENEEALND, BEABKE (E/s) B¥f, BRKRICL~PREOBRIZEE
ARETDT, 58 BXCI0ALEO AEREKEROLL, 6 A»S9IATTOHMIE (9) RO EHEA
T3, ,
BESR, BROEXREER, HTRMELOHMSRITICE > TERILENS EEAON D,

VI FHHER (R) ORELERCHTIHTKEEROEL

BERO—BIIM T KEEET 5E T, HAPERCI 2D, THKIREE~ORRICE -
THET S, L THTREETFHT I, BARNBLEHLEDRE (R) 2RO 2LERDH
%, Table 1 iz, 1BFEEIHTRE EROEHCOVTTRYT, 1980, 1981 F4EL 51 A»5 11 A
3HETOEHTHS B, oL, BT KEORAMEL BT RENEHFOELTICS - cfcd, BAT
o e BERROTH B,

E-2 tARBERRE LM 1.8km BN TV 50T, BREBRICPDENS L LELZ SN EY, WEL
&% 5mm Ll EORBRS 3 EHTAMIR ER Lice 20 5mm fTROBHEIBANELEZELONS,
BEARELE SSIEHRIicH L, 50 GREREBEE) & 108 GEEY 0kHU7 BEBODULVRE
&, 6APLIAETOEERLTRLENS SN (Table 1), $7b5 1 BENESE R (mm) &£75
L, 1BWMBICHT 2ESNE (R, mm) i, ZEYPIRBEEBOLBWEHETR,

R.=0 (R<4.0 0))‘:2—/.%)} 10
Re=R—4.0 (R=4.0 DE&)
FEB<TR,
R.=0 (R<6.0 DEA) )
s ] Table 1. 1MHNELHTAELRFOFE (E-2)
R.=R—6.0 (R=6.0 DA) Relationship between a rainfall and a response
.................. an of groundwater level (E-2)
BEE
ThHB. HEICR, 1BTEORIO  pamiil| LAH | L& | & # ﬁ%
4270 6mm % HATE & LT ?(lrl:llrr?) | Yes No Total Remark
L0> 0 7 7
4t EEOHEYREELRE L,
) .0~ : Yes :
—%, BEICHT SHTAGLER P18 | [ Yestilof
DEDENE, HFkRE (L 2,0~ 1 9 10 Yes :8/30
YA LORERES LS, Fg _ 00 1 % | ¢ | ¢
i 4.0 3 2 5 Yes : 5/13, 5/30,10/25
7 T, BRI 3T AR RO No : 6/13, 8/26
' Yes : 5/6, 5/11, 6/29
RRIOBNE € DR OHT KA & D S5O0~ 8t + | Netamy
BfERT, BEOENE, LIk 6.0~ 2 0 2
HicBERE (44213 6mm) iC 7.0~ -2 0 2
£ U TRl & HU T kAL R BRI 8.0= 36 0 36
EozEU, Fig. 7kemLem B 0 | s | s | s

BoORKIE, EEhAx{PEETR * Observed period : May 1~Nov. 3, 1980 and 1981
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Fig. 7. #TFKeLEBRICRd 53
Tkt EROEN & OB
Relationship between groundwater

level and time lag of a response
for a rainfall,

HERBBT RS

gals

3

Groundwater level

HF KA
8 8 5 8 8

20 220 2% 26 28 (date)

Oct. 1979
Fig. 8. 1979 ¢ 10 A THIOHIFARAZE AL
Change of groundwater level late
in October 1979,

(—e—e—) Observed groundwater level
(-+--4-) Estimated groundwater level

#) Hbho¥Fi—BFER (mm)
Remark) Number shows a rainfall
amount (mm)

[Z4A 8

HTF 60 cm PIRICHIT KIS FAET 2B A& DR OENR,

IKLINTH B, BlOENE

HWFARLOBESHAE TN OR, BRE, WEMEE BRENOLIKMRET CRETERSKAT

WA LEEZI LD,
PIED XS,
BREHOBNIIERTE 3,

C DR EDFEKEHOH T KL L%,

(5) XEAWTHRATRIEYT 28B4,

5k, MTFANERLBROBRICOVTIE, BANROHREOENOHER E4RICKE Lsghl

BORBWERLFEENETN TN S,

Table 2. 1979 4£ 10 A ‘Fﬁ;bﬁﬂ?&ﬁt%ﬂ'ﬁﬁﬂ.

Used data for calculation of groundwater level late in October 1979

BEET KA By | pmEm ae | B E
BUE | B % grougtli)::;t‘:;dlevel & FBZ Ftﬁ WOEEE 5 RAR KB Ejg—if'nj;&id
Date | Time (cm) R Re Fat E __(cm)
E-1 | E-2 | E-3 | hrs | days |(mm)|(mm)| (cm) |(mm) E-2
Oct, |12:00| ss.6| 61.2| 40.4 /
: 47| 1.96| 2.5 0| o0.19 0 e ——
22 |11:00| 37.0| 44.4| 14.1 ' 38.8
47| 1.96 0 o| 0.19% 0
24 [10:00| 16.7| 28.0| 8.9 20.1
74| 3.08 0 0| 0.308 0
27 |12:00] 46| 16.0| 1.6 9.5
52.5| 2.19] 0.5 o] o219 0 :
29 |16:30 —1 13.3 — l 4.8
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X B0 TRuEL

BEBOARERT, LibZosioORMENDECHMOBMEERLT, (5) RO R, & E%
RO OBRIEETT 5o RICRHBRIOMELHNAT 5,
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Change of groundwater level in August 1981.

(—e—e—) Observed groundwater level
(-+--+-) Estimated groundwater level
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Table 3. 1981 £ 8 § @ #1 F K i &f & & ¥ (—&%)

A part of used data for ‘calculation of groundwater level in August 1981

0
B lbserves | wropom (w8 D VIORE & 2| L
EHE | B % | groundwater level dt Estimated
Date | Time (cm) R Re Fat E | (em)
E-1 | E-2 | E-3 | hrs | days | (mm)|(mm)| (cm) |(mm) E-2

!\“§6 9:44| 27.3| 39.7| 17.8 40.1
23,6 | 0,984 0 0 0, 0984 7,0

11 9:21 18,6 30. 2 11,1 27.6
24,111,008 14,5 8.5 0. 1005 6.2

12 9:28 17.0 29.6 11,6 25,9
24,6 | 1,025 44,5 44,5 0. 1025 0.6

13 10 : 04 36.1 47.3 21,0 51.0
21,7 | 0,903 (o] 0 0., 0903 3.0

14 744 26.0 37.1 15.5 36.7
25,5 | 1,061 o] (o] 0, 1061 3.3

15 9:12 16,6 25.8 8.9 27,0
24,311,014 0 0 0.1014 7.1

16 9:32 10, 6 19.8 1 4.8 16.6
24,2 1,008 0 [¢] 0. 1008 6.5

17 9:43 5.5 13.9 — 12,1
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B2 1979 4 10 AOHTREHROBAL FABRE LiciEd, Reid (D XEAV 1BFRO S 5HHD 6
mm ZHREFEE LTELIOTHEL, /4 E OER (9) K% #/A L, Fig. 9 ICHRAMEE I
FHAETT, BRLALS KRREE E OMtBAR YD, HIMEEAMLYD 600N S0, ik
Mk TER—BLTHD, (5) RIGHTREZROREICHHERTE 5,
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Change of Groundwater Level'in a Subsurface Soil
Layer of a Gentle Hillside in Forest

Hikaru Kirasara®, Taizo Expo®, Yukio Masama®
and Kazutoki Ase®

Summary

Many shallow wells were made along the slopes and the bottoms in the experimental forest
of Hokkaido Branch (Fig. 1) to study the change of grouﬂdwater level in the subsurface soil
layer. Each shallow well has a depth of 1.5m under the ground surface. The groundwater
levels were observed from the beginning of March to the end of November every year since
1979. . ;

In this paper, the data of groundwater level at E shallow well liﬁe on the gentle hillside
in broadleaved forest were reported. E shallow well line has five wells designated E-1, 2, 3,
4 and 5.

The monthly profile of groundwater level at E shallow well line in 1981 and the change
of groundwater level at E-2 in 1980 and 1981 were shown in Fig. 3 and 4.

The change of groundwater level was influenced significantly by the evapotranspiration.
The diurnal change by the evapotranspiration was observed from the latter part of May, the
flushing and developing period, to the middle of Octobér; the yellow coloring period, in the
range of 0 to 101cm under the ground.

The loss amount of rainfall was calculated by a rainfall and the response of groundwater
level. A difference in the loss amount of rainfall was recognized between

leafless period

Re=0 (R<40)

Re=R—40 (R=4.0)
and leafy period

R.=0 (R<6.0)

R.=R—60 (R=6.0)

in which R, (mm) was an effective rainfall and R (mm) was a rainfall,
The data of groundwater level observed at E shallow well line were analyzed by an un-
steady free surface groundwater level equation as follows :

g=£{. 2y cosea’y’} cos8 ., _ r_
or — s Nty T ot s (re—f—e)
where

: time, T;

: distance along the aquiclude, L ;

: groundwater depth measured vertically from the aquiclude, L;
: gradient ;

: coefficient of permeability of the subsurface soil layer, LT™1;
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s : effective porosity of the subsurface soil layer, dimensionless;
7e : effective rainfall rate, LT1;
f :aquiclude leakage rate, LT™1;
e : evapotranspiration rate, LT™1;
The equation described above can be rewritten in the form of difference equation as

follows :
Ym,n1=Ym,n + ZLSAA!? [Sin 0 (Vmst,n— Ym—1,n) + C‘(')Sxﬂ {(ym+],n)2
— 2+ Omos, )} + 222 (R, — F ~ B)
where

R. : effective rainfall for the time of 4¢, L;
F : aquiclude leakage for the time of 4¢, L;
E : evapotranspiration rate for the time of 4¢, L.

The R, value was calculated by a rainfall and the response of groundwater level. The
daily aquiclude leakage was calculated from the date of groundwater level in late autumn
when evapotranspiration seemed to be a negligible amount. The daily evapotranspiration was
estimated by Paviov’s equation using insolation.

By these three terms and the groundwater levels of three shallow wells, E-1, 2 and 3, the
groundwater level of E-2 well was estimated and compared with the observed one as shown
in Fig. 9.

The estimated groundwater level was fairly well fitted with the observed one. The result
showed that the change of groundwater level in the subsurface soil layer could be explained
well by the theoretical equation including coefficient of permeability, effective porosity, gradient,

rainfall, aquiclude leakage and evapotranspiration.




