W28 B + 3 % B vol. 22, No. 1

1985 4 2 A ACTA PEDOLOGICA SINICA Heb., 1985

BT tRf0R R ERER
FEE Eck Ak

(HERFKRR)

AXBYT—AERT LK —SRENOBET R, AUEIMSK LS, BTKE
BRE, BEARBNNBRESLRRETHOKYZF, FTRARTELEHEABL, RL.&K
BAOEMRURYIEIARTEHRNKIEHETR, BFAH FORTRAN EFRE,EM-
150 P LB, HZ2EAARDIRE. AZBFUETLIEMN: (D BEXRRSED
REMHLES(DOREEMAL L BAXEMRE; ) MEEFRLEHEKYZ{

BEESFITENEARN B EHT, ABCEERSEMINT EHTKIBHERETR
FRo MEBIFMAE KB TEMUA—ERIAE, R —-ERDBEARF, ATER
FEREWNRR KRB AHEK S R TR ZE5), 8 BT 44T 137K 2 0% K5 sha
e XN TRBRARBEAF KER. LEMBERBRRABLN. HRETHKE0
WEBH, IF -+ S ERHE. AXFTEIAIBEMBE HEEX —TUREE A RIE
o

—. BB A R
EAZRBEEZWHONE LE S, T EEREN, —BIERNRBIOERGTE
&
86 86 86\ __ 8k(6) _
8 Oz ( D(6) oz ) bz 5 @

KR, 6[LL73] A BRE&KEK, DO)IL'T], K(6), [LT™] 4Bl KT &
EEQKEK [ T] AR AL 2[L] HBEE, z A FAHIE, S,[LT L] X2 EIR ARAR R
Lo

ZHBRE NIRRT EN RS, REA LIRS AAR%S kD
REHHR, SEATBARER B, XENZROE:

LiNBRE 0 =0(2). 2>0,1 =0, UHHEWBRXKEHIN, 6 =0,

2 TaREE HTRUEBRRE, THELSKEHYFHAEE. W

6=6,z=L (z—>®©) >0,

D SRREAZRAEHART RN LIRS FHEARES, 1980 &E,



135 BRES: HRIM—-SFahRsEREF 25

ﬁﬁaﬁang,mw§§=o@xiammtx
g =K(0) g—s + K(6) = K(6.)o (2)

AP IRTURBER. (D) KXNTLENTARE | RARKGENTERN K(6) B
BN RDH KMo

3. LARTTLUF TFSIIRR

A (1) BERBEEIERHKE, KRV EERRIRE AL TE 1 X
FEkk,

=6, z=0 ¢>0

6 AEERFTIHME KK, (2) BERBRCA, NN AEEIOKEE (FREE 2
AL, ERELS TBEABBE, R RBUKREEZ R, HY T8 0 RAR Kb

D(G)/g—;- — K(6) = —R()o =10, 1>0

GOHZRBOR,,ELH—ENRAGEET L RABEN, KRREERZHME, RE K
BR7K KA DL AT

6z _- z -
D(8) 50 K(6) R() 0, ,>1>0

6 =20, z=0, t>1,
3, AHKEERE T 38 A B EE R EL
/R (DUTWUR—RERE, REN, Y THE I XK DRKH.

D(G)/g—; —K(8) = E(s) z=0, t>0,

(DUNRERIRK, ERETARNBEETRABETRFEKE,, LEIESYTE
1 B R FRE:
6=0, 2=0,:>0,(3) Y +HMUR—RERREXREK, 280 2, T, MBERT 4KE;

D(6) g—;—K(G)—E,(:) z=0, (,>¢>0

6='0, gz =0, 1>,

BaRESAHEA TR, EMANTEIRYE I XE&E,BEFELT,
D(e)/%;—x(a)-o 2=01>0

RRTARERA T =M LR,
(D WHER RREEEN, & HATKBERS, L ABBE E.(EX /%)
FUR R 4, (EA) B4 I:
5, = Eat

) ZEFRAREHEENRNEES G ERAED N » B.BREEX h/n, §
RAIRAEEAB(EARKS QRKE) A ko ke e oo - kas B EEIR RBAKRIFEML

0<z<h (3



% + 1 2 " 22 %

BRTR:
s.=.k£ELl. f=1,2,000:" no (4)

LR Em LA

FRBA M FORTRAN EZHEBRFELE M-150 it&8H L&, BEDEE—
ERBFMANTER, GATIHERZRE I BORLEMBE N A BRKENRE, B

L il r ] ]
[ s AImkSHDG), @
St

%A COND1 _COND3

[ ®A &, 0., 8 ]

T
[ wAasseN

I .
| megamAsakE 5 2] FERO

T
%A K(K), QC(K), TO(K),
QEC(K), RLO(K), IW(X)

[5!51 w;msmmsm”%& (2

o' R Fy

lemed

B2 S M=ty Ral Ter (3)
H
I
{516 RAK D () KO EMl T FHE]

&
EL c;cuo,Tcuc).olsciﬁ."a;&ﬁ= (5)

RLC(K)
§
l 2 .
" AR W(J.I)T” FRY (6)
& .J=qum.7
2
= |

B —#%BRBEFIEFER

Fig. 1 Schematic diagram of main program in general programs of onc-dimensional flow



1 5 BHES: HETE-EFBNRIBEARF 27

EHTFIHEASK TSN EHEBEEBHERIEmEE, RHERRE S KRB ERNTHE,
BIHE IR DRREHERE 1 K DRFEHEOE R
ABFRATRESERTITE. ZEAHTEEBARERNARBATEAE—1=x
AHRESE, AETERERREY, RASTENELELERANETRKRESENE.
HKBH D(6),K(60) BB RHH AL ARNMK:
D(6) = D, (51)’ (5)

5

k@) = k(&) ®

s

A 6, RIM&E KR, K REMFKE, o, 8, D, EBRFAM. BT D(O) EHERR
KB, B D(8ivy)> D(6iy) BWRAI=RARo

BFHEREES K. MEARESK, TURERTEEERE. #RFHEAE. &
R HoORS)ITURERNN. A, RLRBEWTREFEETRE. &RBEBEREMR
ARETAUBNRZEN. BZ,BFREBRKORER, AIEATEL R T KAE L

1 EBPHER

Table 1 Explanation of symbols in the schematic diagram

Symbols Explapation
D(8) TEAE BREBFHHARAN,

K(6) TR KE, BFPHARAN.

CONDI CONDlI =1, EirRNE 1 LHRFM; CONDI =2, LHRABKU KB RRME,
COND3 COND3 =1, TARAF 1 KL F&k; COND3I =2, TARAEU LG RFL,
6, fafad K

6o MR EKELERANAR—SK3E

0, BRRT&ASH

6:(=) A KE

as BEES K

Al KAIZ K

[e] ERUERFRE

N Bm 4 R

0C(K) HEKEE R, RLHRERE B() HBEE,
TC(K) KR KR

QEC(K) REREEREE

RLC(K) BRAKEXREE

Je(K) g QC(K), TC(K), QEC(K) B RLC(K) K {d,
JW(K) BT RN A

w(3,D FIERBRRESKHK ZEM M

w(,n B R RS KE

P HERH

0! BPRARNEA[SKBLER

1 BRER

J BERER

K BERER

&: COND3 MELBETEFQCINERFRRA,



28 n F i 2 %

UK 5y BB RBF.
THBFOEERALE GEERFSIE L

ZE.EFHRER

—MEFERZHE, REREENAESE. ABEFREEBIHETEEZ NI
KFRBOFEETHRMETAN. SRR TE 1 BAFREHSE TIXDF RENK
&

—HPt, D(6) = 278.3G*%, K(6) = 1.426"* (R GAHEME), AKX
X 0, =0.025, FERNAEE THRAKEOENBEEPBRRIE EIE—RK
AR —R R EKLERNEKEEENE | R KA. BAB 150 5805, E L
E&KESG (B2 FARENEXRKERABRER, HETERENIKEIHE
ATET. HEHE, TREETEERSRBRIUBEMF AR T

0.5
Y BN
- % F
Ly [
88 — R N
8 0.2
L) a |weg \
N |
o T 1\
o ™ : 10 0 30 40 60
- ARER X (EK)

Herizontal distance X (ca)
B2 H—-XIRFETKEABRR SBEHTHEMAE

Fig. 2 Comparison between horizoatal infiltration test and aumerical calculatios
uader first group of boundary condition

Water cantent

Ex& 8 (cmi/cm?)
8.1 8.2 0.3 0.4
1
]
! |
: |
P I
|t A |
i | |
CER N -
LN i
- e
m "]
S E 2
S '
o R
' ° HMRHR
Y

B3 MIXHIRRGTEZEABRE SBEITFALE

Fig. 3 Comparison betweea vertical infiltration test and numerical calculation
under second group of boundary condition

AR—F LM, MREE L. ELEREL R = 002427 EX/SHIBKEREMN



1 BRBET: BRIE-fFERNRNBERRF 29

THRER A, £ 180 SHERENERE NS KES A (B 3). MARFTRAN
BEMmAERER, %8 I XARFERTHREHE, HRILA 3 hHXE. dERHA
W RE R SARIAUER B,

Pl BB BFRE RERG THSNRIE. RETRARERESEFTE DS
KEGERFERRAR K. Wik, N AN, B4 & R&KRE N B %o

. BRI REE

ABFRTHEATLLEUSE A —% ., SR . JHE L8 BT KEBERELEA LR
P, GfE: (DWHEKEHIRAHS, BRI KREARBEMKBECA, BAS
SIEMHE KBS (DWBREKRIYRAHY, RLABRBECARZLLTRF
HAREN, HRLARRSIROHEKS B COMBREKEHIRAEHY, EHARBRE
BEMEMRARKEERHZQG) R (DOXFCLEBENNHEAS>ES. (DEXE—MHAR
T EEKS REFDR (BRAHEAK). (5) LA LJLFME ST & i SR K sl R 38 B
A B A R 2 2R B4 Do

h. it B % 6l

l—: RERREWIRROLE:

B Balo iy, CHRBLATNRBERTHEKE, RERR I HERE. &
BRRD, REBESRXBEE L. YT/, TIEE R BE L EER . B
g, R LERNARRBEDNE S . RELBNEENA, ZXE L& KRG LE TR
BN ELRBMTREBEENHEN, THREARET BB TRREE AAMME, -8
REGKEBEOANIAR. —EMRELRREBEOETHBE D EZEDY,

E, = Enpue sin (271/86400)
Enax — B, FENERKRRBE, ¢ HEAMBRELONE (BALAHF).

AHEFLLB H AR BEREN NSNS LIRS BB, i+EBHR—N
T, RERRBE E, = 1.25 8X/XK,E—RKAKRRBRE DK DRIEEZ ST LY
Bk (W 4o

Evaporation intensity
AR BE Es(mm/day)

B 18 (/8)
Time(h)

A4 EWHRERAENRBRAOTRE

Pig. 4 Staircase diagram derived from simplifying fluctuating evaporation



30 + n = ®” 22 %

RITVTE T+ RORR BRI, MR &KRITH 6, = 0.35(FKML)o BEIHH D
BEEPR Az =20 BEXK, WNASK A REAR, BIFHAR Ar = 1.0 SHUME A =
60.0 5o ERABABRFEM-150 ML LIHE+RNOERBT 54 30 8

Hs ZE7 ZBRHENLE R, B s RAERENNEINVBERRZBETRRO R
. Bl s W, RHBRRBENNLRSNN. EERKT,RXRABRERS, A6k
AREHFELMIERRT 10 BRI ARES KRHEMER. HERTR, BESHEL Y TH
REKESHROEMENABN. RERRN DR EKEHR R Y EMK, mkHELN
WF A KRENRIE R ARMER. MRIBR, RahEmaAE, EXMERMABR—EN
TERE. MAFIE, RRMARELER 10 ERL M EKKDHYEE, B %
AEa 10 BEX LR

umulative evaporstion
¢ KRt R K (mm)

K e aa ém&)7 Y
Time (day)
A5 RENNEINERLSETRINRRE

Fig. 5 Values of cumulative evaporation under daily steady and
fluctuating evaporation intensities

0.4
o A
TR AkE (BHEE)
o TR Ak % (BERR)
-~ TR TIOERIEAKE
§ (SRR, RIME)
i ‘
50
*F
KX
.rr‘—\° /_ —
54 5 6 7 8 9 10
W (R) :
Time(day)

B¢ RERZSUDRREMBRLENEMR T I0ERESKBE/EBR

Fig. 6 Variation of water coptent in the surface soil and soil at the depth of 10
c¢m below surface under steady and fluctuating evaporation conditions



1 WiE%: HRIE--EFRNRERERF 31

FmEKEIMINE 7, XEE 10 KREENKIFE (BLS00)MNEKKS A
BB ERETERT 10 EXG, ARERLHES KRS AEERAN. ERE, W3
RENEGKEEDHTRERRSKEN LT, XRBTHRBMRR, ZLEF(LASE
10 R¥g b 6:00, 6=0.063), BBk 5> , % L& KR 0, (JLEE 11 K& £8:00,0=
0.115). MRERRSKERERBESHD,H—HZI(E 11 X7 L 8:00) 6 = 0.086,

A& g (cm¥cm?) 60
0.05 0.06 0.10 0.15

ol mREEAR
FEe
€ E
By 0
- o3
g E 10 Z
> S E 30
2N 3
e e
.gﬁ ———— R O 4 '
Sw I
20 . Ha Be X 10 .
i |
° i ) $§‘llﬁ J - " l
s BE EsK _ 180
wHE (5)
_ Time(min)
7 F10REFBEKEIMA 8 BALMEERZHRNORESE
Fig. 7 Lastribution of water content in soil Fig. 8 Distribution of rainfall between runoff
profile at the end of tenth day and infiltration in soil

UEHREERRARATHELHZER, ERAXBRERF, DRI EBR
EFRMN TP R TR R ENARETEEL.

= REMENAS KIS ELRR:

BA—®M4, D) = 171.0G"7, K(6) = 0.288G*" (G R{aFE), T HE 1.36,
HTEARSE, IHUOATNECRERE, 6, =030 (KRE&KK), ZLERETGH TR
% (LE 9 hHa & KRS BE—HRELHINDIE, WE 60 Bk, FREE
0.0353 EK /4y, PiRS 3 /B, BN, T3RTE S KRR EMEM, XL ERBERAAE
RAEFHE.RHEREN: HTIHCREE, IPHHNAA, LRRERELIHRA
mEERRERKe IEPRAN L BRFEHE N RIRFFEIHABIL IR
#i, MABHEBERBHERNEES. ABMAS I SHERA—TINKREEBAL
M ERREHHEE. TESNBALIBRSERERNNESRLES AFhYH
60% WRAKE R2fReiE.

FERR 9030, MR S K R LR BORR N, B R BRRANE, RS KERE MM,
MEMRXZRSEHRTRRE, B94 T =060 R T =180 SayHE& KK 5 f &,
FERELLE, HTRERR, R EKEIREGRD . AAEPIBRENELHMEREL E, =~ 5
ERIRERBERE. B9 PERMNE 360 251,720 435, 1440 43 5hF0 2880 340
EES KRS MTERHTRA, A TRLBRBERK, —RUG, RLWEERAT
FKELA 6, = 0.02, XUEHEZHEEM, RLXRBERD . KFAEEBE.

= MEEFHLBHEASEL:



32

22 %

Vertical distance
BHIEHZ (cm)

Water oontent

|k & 0 (cm¥cm?)

o 0.1

—
K~3

o~
>

o
(=1

S
(=]

o
=}

60

B9 Hiim& KRS ARAE (BpBFREMNE, $655)

Fig. 9 Variation of water content distribution in soil profile

ARABRERIT R DZRARXOERBES TR, NEIAITERE
B, R4 6 A13RWEl, BRI IEGE FIBEHE, 3558 8 Ko MRBIEISRUBLIFRNER

B2 PEREWMAEKRERRERER

Table 2 Irrigation and precipitation during growing period of wheat
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Be in the milk
6 H4H RERS 5.4 8K
¥ ®
6A138 Harvest




13 BRES: R —-EERANRNBREF 33

BREN, FNAERERE YN, BKEREERERNE 2, AXAIRE3 A 15 H
RARIAPIEEAK 90 X2/, BWNEN 958 Bk, HRKPABRHEKE 1.77 X,
ENERSLA, KEMEURTRRAE. ENZERLUGE, MEURE AE, EHE
BB, ERNEEERE, BREX, KBRLIEBAREG60%, REKRRAL 0%, BHAK
EREERZES Ko

BTN BA D) = 1206, K(0) = 0.025G"* (G RIEME). MIAElF;
KE 60=272% (EREKK), MHIFEE 50 EXEENS KRN 209%, BMIMALT
HEAFKE 76 %, REEIBLD. BULEARBRAXERRRF, M3 A 15 BERE,
Zl6 A 13 B,V THR&LEFHIN/NZERMS KD HEAY & KREMLER

BEFREE—NZNES KR HE. &3 AR ENEMDRE. ME 3 5[ 1L
BEKEHEE BB RET, R RAERB AT RECBEGEET 50 B XEER)

F3 MMITNEBIARR

Table 3 The partial results of numerical calculation

A & oK gk 0 ERLEFEHEAR |50 BRI R EAE
Month, Day e ot ™ i e ot e | e e

3158 0,232 0.227 0.209

35288 0981 0:159 0:157

sALRA 033 0:1a1 015

4B18 8 S 0. 136 0100

1A A 0203 0:209 0307

4A238 0% 0345 0203

SALE 0280 0.133 0:150

5 f6 8 0500 0:13¢ 0168

sALA RS 0 oe 018
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GENERAL PROGRAM OF ONE-DIMENSIONAL FLOW
THROUGH UNSATURATED HOMOGENEOUS SOIL

Yang Shixiu, Lei Zhidong and Xie Senchuan
(Qinghua University)

Summary

A numerical model of one-dimensional flow through unsaturated homogeneous soil
has been developed to simulate the water movement in soil with a deep ground-water
table under the initial and boundary conditions. This method can be used for the study
of the infiltration, evaporation, transpiration and redistribution of water in soil profile
as well as the water movement process while these phenomena appear alternatively. The
modelling experiment programmed with FORTRAN has been carried out on a ecompu-
ter M-150 and verified by laboratory tests. Using this program the following were cal-
culated: (1) comparison between the steady and fluctuating evaporation, (2)water re-
gime in profile versus steady rain infiltration in soil, and (3) variation of water in
soil profile during growing period of wheat.



