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ABSTRACT

The percolation rate, which is derived from the Darcy’s equation, i§ a function of time,
soil depth and hydraulic conductivity. In the case of Tian-yang in Yun-lin area, affter two
months of the last date of surface irrigation, percolation rate remained only 19.5% of satu-
rated hydraulic conductivity at the soil surface, but 96.7% of saturated hydraulic conductivity
at the 6m soil depth, w}nch is the depth of groundwater. Since irrigation water is polluted by
swine waste percolauon is t.he main cause of groundwater pollution in that area.

Keywords : Percolation, Hydraulic conductivity.

e

a2 o g KRR T R E R WS — 3
AANBBARZENEROEE S - KREE

—5 HREE SRS AN T EEE - BREA

ERkBALREIL R - LK IR
MR » EERERERB IR (percolation) 1 -
BEANA > BRORE > TEREFRARELR
HIKDRERE - EBREH - RELMEKER
H - FTELENERMBKS BB T EMME

T KD TERRRIAIRB T ST - T2+
HFEMR IR MK S AR - SER R JEARI MK (R
(unsaturated hydraulic conductivity) !3’ #&/RZ °

F R RETIEMAN K RER B/ E
®-® , Y BREEEE  EARERAKXHE

FEHEIER B GBI - IR (838ME&-9.2-4-03)

— 44 —



B BRERVPHREFERNEENE  FHikE
FKI S A= i (water balance) » BiRER HHERE—
RN EE  HRRELER - HEERRENE
B BREFAMPERIEEE S - Pk 095 g
TAEROD AEREENEE - Fl0 - HELH
FBRERER T » HEKEREZE  HELBES
I BESH R (irrigation frequency) » e EE 1O FRLL
HEAKE(eld capacity (LR FIHBRE » EYR
E+ENEKE - BREDEBEKMBH TR
FBE - EMRAKEE IR 0 BIRERRAKM
& T A Reth g <© -

HRRERKRTEMAKEEEM » BFEHK
FMED - T AKRBEFEEENKER  LHE
L RIFHERRERA KN EERE - FEEIK
FlEHBREEAKAIEFEM T RKERTE &
EAhEZHERERNES P - T BT AR
REW S » BB YUK RIERE -

SR EERE K BHEEFRROKH
BBREMTRESEL® - ZHERLUBRERT B
BER TR - EAKNTESMEES MBS
BN RFE S - PR A/ NI ER A
HROPEKTE - BRESMERES K - BIERG
DA T ARRR - SREKEZE  BERBA
T TEYK - TTEEE AR T K » MEE BRI T
AKEHZEE®L -

AWENEY - RBLIBEFE » HMER
HEHFHE LN ERER - HHHEBREEX - DL
B mERTE R - TTRETS Ry TR KR -

Z - HHERAEE

RBEETHER

96 _ 99 e Q)
or oz

0 RLMEKE

R

QR B IRE B (flux)

ZRE T BRI BERE
FLEBROTIMRE ¢

d d
I;_gdZ=_J"' gdZ="‘(QL_QO) ............ o))

0

qu R LER EEHy 7K i B
QR FRAKFHE -

HEBROERY SREGERABEREL
AR R K5 HbREA & #q.=0 - QX TLIHR
5:

J:ga?_dz= gy ettt @

QXHERTBERR

3 3
j;—af-f-dz=~5t—j: 0dz

HRBZ-LNTFHE KB O R

TREHE TSR EMFERE > 2T
BREO OB - i

36 _ 36
_a.t.._c._at_L .......................................... 8)

CREE REBREMGLAKIBRENE S
H o IREFHRIERBEE LA RIC>1 - 20
BB REHE—HIER > NIC=1> K

20 236,
BrTEarT

HOHRAMR
Lo -a—aet—l'z Q. eereeeeeresesreniiieiaiiiiiiiiiiiinees (10)
0050 - FELBRAVEERE » TTRRR
Lo Qg?—: et ERTRLT LR RI R SRR ST LR ST CL SRRRL ALY (n)

i A X (Darcy’s Law)

_ dH
q=— K'd_Z ............................................. a

K2 Bk RE - HEMAKH -
& S a0

HpZ R JIKE - WXAAWXE

_x%p
az

EABBE - KT RRHBIREIHER
HE) > HREABEILE  HEKIHEEITE

BT QO PPN 19

— 45 —



B RAREERE L MK S HE R RKA

BT ERERES  TERARE G =0- 1
ATUHRE

q=K ...................................................... 09
W0KAAWR

LD g ®
B Bk S HEKEE 6 HIBIORO TSRS

K=K exp[ (8- )] +e-revrrerrrsssssserniucianns )

6 RKZEABEIL - WEKDFHBREL
BHE S KBAYKRY - RLHAKIFIES
8 BRMARAREKEME LHAINREE - 7
M > BIITEER L O .

D RAW

L.%‘?—=—~Kogxp[3(9.—90)] ............... a
RUREB

—ewpl— B(6— 0.0)1dg =2
RBIRLL — 8 - WRD

[ewi—po—6md-gor=2Lla . @0

A EE

expl— B(6—00)) 0=£L‘Lﬁt
®

o= (0= 00)] ~1=Ke gt e -
WA SFIT

50— 1n 114K "
R

PP PR 1- I — "

O TTRAIR IR ER L - ERRGEIER TS
AERIL - BERLHOBRE (A0 R
A 6=20 0 [}

2.%.1,;[14_%&1 ........................ @

ISR RAREEEL » HIC>1
A6 =_/§—1n [ 1+£%?] ........................ o)
B ERABEEHEELB/  TUREGZ - [HEEC=

1o HORAWR » ¥EBRER -

a6
q=“%ﬁ

®WHPHKo R S BE B LK ERAGERE - a1
ZRME AR T KL - MLBREESTA
HEHERE -

TRRNE EHFHEHE - MEIBEUSEH

BRE - HHEHENAH R TAESL T
REREE M OmEE - RefHit T &AL LB MiEs L
B LEWEE (FRdkHGREE) - B8
H95~97% Rupkr - HLEREH1% - EHMDR
+8 > REWT18mE - BLM|ESBEER  BE
BEARBEY - DAL H - FRiE2mmE
EFAERET WERNW LB REATEEIR (
pressure cell » 2 @ISoil Moisture N E] 3 ) A » ALK
B H BRI AT - FFRABKKE T (dropping water
head method) » {j5g— 10+ —50+ — 100+ —250 —
300cmE B T UJEREFI MK RE D 5B 0206
~ 0.038 ~ 0.020 ~ 0.0067 ~ 0.0069cm/day » KB5S
H1E0.3506 ~ 0.3287 - 0.3051 + 0.2670 - 0.2576 - H &R
%Lt WEMN S K EF423% - HW
= THURTEAREHESKENWNERS ¢

K= 1.12;%“,; [0.3075(0 —42.3)]  -eeervevees )
00FAY 1.12cm/day ES BRI MK (R - 0307583 81 -

=% &R

ERRATHESNBRAN  BIREZ LHRE
R - KRBT RIE2H L - IERTF
Rl - B R FEARINK MR B R BRIy
R WREE M R MK R B R R R By (LR
BRIEHA » BTl B EIEER - HENY L BER
03075 - BERA » AR  ABRERY ) KW
HEREY L - BKRBGEAAD - HOH B8 REER
Rk HE—RFEFME  BREAEHSMKFER

— 46 —



BIE RN B IEH RIS - EEHEZABHETLL
BEETE » SEEE RS W HE A KBS
= HEBENL  BR B HEHR/) - HitiEM
MK RBORLR/D  E—BRRFHR - BE L8N
BARBRMZBRGE  Hit E RS KBEDOERD
HA—-EEENEHNAKERARIGERZ -

TRRENPBRERTENROEE  HR
HEMAE T MR LEESRER - R
R BHNBREREARS - KERRE 8K
HZENOERATGRBEIREE - FTURE
HIFFRETI MK R BB R A - EEHRE B
BT E K ST AEE S » RERERRLER
WRBLLAR - SRR BEIRE - TG HR
EMTAE  HEHEYL  RLEQER  £1
ETHRBEE BN SRR BIRER -
AR - BISIAHERS] » EABE LR M
A+ #RT ScmfyBIRER R

_ 112 ~
1= T12x03075%60  218em/day
+ 11203075 X 60

K 2 AAURT S /K (R B 19.596=(0.218/1.12) X 10095 -

e T & 7K @ 600cmay BIRER 5

q=1+1.12>1'(§.23075x60=1'083°m/day
600
£5 8RT MK (R B 96.796 =(1.083/1.12) X 10096 + 3
BAYEEHFE A2 ENK - M E R e
B A% » B AR SNk (R B R e
AHITK - REGEWE M LSS RK - EBREN

BT -

AAHEBERR - BUREEERTAE - B8
TRERE RN - RSB T KREGTEY
HIBRER - HRBREN K ER » ISR RE
SRR > TUAXKEEBREE  H2
fEHM BB - BiF = LB IR (lysimeter)3E
BiE<  HREWIAERSBE @ flant N
R YRR SRR B3R XA A B9 K AL R (
macropores) » (I E ME KB WP EEE - LK
MK AT RIS » FRAE RN REA

REfiF -

— 47 —

AAT AR KRB T IR R R 494 > A0
R+BE-EEMREHELE - UTE L FEAR
BOARRZE R R EKRBREERER
EARBE L » BIFER MBI T RS B R -
FWHE RS RE REN - WiLBRERR L
BB - ik EIRGESS YR (preferred flow)RAF H
HREIBRFEZERE -

BB W

FUTETHINHETT - RERBGRENEY
ERETHERTEWRP LB EEHE - SHE
BT - RERRELE MR ED - EM—OFBE -

N PER

LER3CR ~ M58 - 1992 0 SFMEHTKEHE
EF Bt R KR - TROKERES TR
REEHHNG » p283~287 -

2R3 - FHE - RER - BIEE - 1992 EH#
oW T KR MBI 2SR B T Sk B
% BETRWZEP LTRSS - ARRC-92-RR-1
4.

3.Beven, K., and P. Germann. 1982. Macropores and
water flow in soils. Water Resour. Res. Vol. 18, p.131
1-1325.

4.Black, T.A., W.R. Gardner, and G.W. Thurtell. 1969.
The prediction of evaporation, drainage, and soil water
storage for a bare soil. Soil Sci. Soc. Am. Proc., Vol. 3
3, p.655-660.

5.Bouwer, H., and R.C. Rice. 1989. Effect of water
depth in groundwater recharges basins on ifiltration. J.
Irrig. and Drain.Div., Vol. 115, p.556-567.

6. Fetter, CW. 1993.
Macmillan Publishing Company.

7.Gardner, W.R,, and R.H. Brooks. 1956. A descriptive
theory of leaching. Soil Sci. Vol. 83, p.295-304.

8.Gardner, W.R., D. Hillel, and Y. Benyamini. 1970a.

Contaminant Hydrology.

Post irrigation movement of soil water. 1 .
Redistribution. Water Resour.Res. Vol. 6. p.851-861.
9.Gardner, W.R., D. Hillel, and Y. Benyamini. 1970b.

Post imrigation movement of soil water: I .

(TEE2H)



