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Research on Analytic Model of Furrow Irrigation Water Movement
Based on Water Balance Method
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Abstract

In the traditional water movement model of the furrow irrigation based on water balance method, it is
necessary to determine the value of the figure coefficient of infiltration water (o.) before simulating water
flow of the furrow irrigation, which affected the precision of the model. The relationship between the
figure coefficient of infiltration water and water flow under furrow irrigation was analyzed, an analytic
model of furrow irrigation on the basis of water balance method was set up, and the iterative algorithm to
the analytic model was determined. The influence of different ¢, values in 0. 70 ~ 0. 80 on the model
compute results was studied, the model results were verified with some research results and field
experimental values. The results showed that the problem of getting o, directly with difficulty was solved
and the accuracy of the model was improved. It is also found that different o, values in 0. 70 ~ 0. 80 has
little influence on the model compute results and when the o value is 0. 75, it has better accuracy for the
model than that when the ¢, value is 0. 70 or 0. 80. The study indicated that the analytic model has some
advantages, such as simple calculation method and solution, high accuracy.
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Fig. 1 Concept diagram of the surface water line and
humidity dimension in furrow irrigation
AR K - J B T KU A A E i R rh gk
A EOK AR T A S i S R BUK R Z R B
gt =V, +V, (1)

L go——AWF R, m’/min
HEJK I ], min
V,—— KBRS A7 T 3R Ak, m?
V. —HEk it BEAB KR, m’
1.1 fEMFREKE
BT AT, 24 K O A AR B o b K
HH Y 2 B K

t

z
Ve 3 (M) G @
S 5
N——WLI A~ %
ot 17+ A A Y 9 B
B ,m

A A, —x, R, A B sk K B T A, m?
BT A BB MR E, 71 A b 3R 6 KT IR R 2L
o, HitHEA A
S (3)
A
W (3) AT AR 4, AT 15 Hb 2 4if /K o 7 fb 11 55
NS N

o

V, =0 Ay (4)
K« TR HTEE PR B R BE B, m
A, T4 H - 24 3 K B 1 AR, m?

St o, [ HUH , Alazba'” 2 # 7E 0.7 ~ 0.9
Z IR, Bz AR 0.7 ~ 0. 8 [ I,
I BT HX R R A B 5, 45 2R 3R B 5
AK.o 858 =" Sepaskhah'" 4 gt B I 3
0.75,Kanya'"*' S # W 0. 77 A SCLE 4 % I L b3k
BN o, 43 HI1EC0.70.0.75.0. 80 #1738, A,
AP MR Walker' "™ 452 i J7 i E AT 1A, LA E WE K
TR SR W, R0 K W T AR A S35 S Y KR b
ERREOCR
W, =bh" (5)
A=ah” (6)
KL a, . a,.b, b,—HHESH
H T 78 o R K R AR AL 2 18, AT D 4R 3 5
AL B MR AR K g 2 R VA R R R 2 A ]
TN
g =Ry (7)

o R=A/W,
X n—ETRERE )
R——K 1242
¥ R=A/W, FRARK(T) ,JF&65(5) f(6)
] 15

papiepidic



44 £k Hl

L

2010 4

5/3 =2b,y/(3ay)

A qn
bi/gal-zbz/oaz) = 60]1/2
X (8) AT AL e, n] A5 4 K W T T AR A T 5R
NS

(8)

(9)

1
qn 573 =20,/ (3a3)
—-2b5/(3ay) Jl /2

A = ( 2/3
606, " a,
% p,=5/3 =26,/ (30,) p, = U H A
%) 3k 7K W T TR AR AT (9) AR Sy
_ qoyn Vp2
Ay = (60,01]0'5) (10)
1.2 HEMTHMKE
PP 1 RT R, 2 K O HI A R B o b, BE K
R BBABKE N
- Zi +Zi+l

V:Z( 5 )(xi”—xi) (11)

X 2,2, ——x, Mlx, i BRAB KR, m®

FIATBKIERRZL o, K HACAKX (1), I
AAFEIF AN E RRAB KR Z, iFEA B SOk
1 fij b 3K

V.=0.Zx (12)
WHEJE T NS  ABAT R AL, HHE
M E A B . Serralheiro' ™' 43 51 3% ] Kostiakov
T Kostiakov — Lewis #5 %  Philip #8 5 X} y4) # 2 A
BT, 25 R R W] Kostiakov 5 RS 2 5 H.
Kostiakov A4 fif & Z: 80 /0, BCA SCR I H 500
i B BRAB KA, S (12) 7] A2y
V.=0ki"x (13)
X ka—ABSH
0T o BB, KR RS W o, B AE
0.5~1.0 Zfil, Fok Fil Bishop"'*' 7E fi & #1 35 /K it
HEDE S FEAT 5 T R RO A LA BT S Kostiakov
AR E 4S5 T B OB R BB RN
_a+y(l -a) +1

T T ra) (1+7) (1)
A y—UESH
x = Pt” (15)
K P——IK I pR B R AL
1.3 EBIgE
ez (4) A= (13) A (1), wr 45
qot =0 Ayx + o ki®x (16)
Xt (16) PEAT AR e ] £
g Tt (17)

- o A, + 0. kt®
XF 1T BSR AR , 75 5 E 78 #E K I A9 A T
g, , A 2 50RR W] B B Rl R A, X (17)

S — A V8 E B 7K A R PR B w55 B[R] ¢ B S AT
PR, (H i T F B KIERAE KL
A, TCVE AR 4 0E | R AR SOFI 8 W i i
W HEAT IS . BRSO FeRER A,
Ao, =0.70;y BUETEELE 0 ~ 1 Z (8], i bk 84
L WHAE 0.5 ~ 1 Z [ UL ZEPIMAE ,iCHh v, IF
AKX (14) 5K % o, WIE,ILH 0,0 # 0, =0.70
o A (1T) AT H A5 AN (6] 3 K ) ) o, i
XL B VA K A BB a, X e R ox, SR
A C15) FATRE R BT, Al 15 3 20 (15) 580y, i
Hoyo @ FEMAIE . HE L REIAKEER v, 1€
By, o H, EELROMITE SR, 525
2 RENEAE IR v, 0,0 WHAT n REMITHE
LB R ORG BE K, {58 AT A B A [R] K B ) e, P
XF R K G HE B B v o B KE BRI . DR 2= 4
)
lo, -0, | <& (18)
KP ERNTBKIERAE o, W RVFIFRRZE, W
Ko, Mo, Z22WHLEXC8), WHK o, LA
A (17) 15 H Ee N [RIHE K B (8] ¢, Jr %o o7 1) 7K 9 4
R x o
XF A bl #2 2R H Matlab 304 g ] 32 A0 53 72
¥, 15 2 WIZ S R 0 45 B B R e sy, — ik
3 ~4 WA R E . X T o, 435 HL 0.75.0. 80
B, HA TSP BR AN R R AE )

2 HEWE

Sy G 3 5 (17 ) D () T 5 LA O Sk ik
6 A i) T S o R R AT T I, 3 1
Hi5 ~ 8 518 4% T AN B K K U HE 2 B 8 5 i) B
JEC SR A R o 3 O VG A 0 X = R
S - 5 1 FH e b HEAT IR AL R AN 1 TR . T
RTINS+ H 8 K RN 21, 5% , 16 e T 0 57 6
KR, DUIE SE K R R , AR TE 2 ~4 L/ s
7] 35 B, 940 o K VR 4 A TR LR — R R ZE 8 ~
10 em 2 [ , 316 57016 B 90 7K 9, FC % 4k 55— SR T B
T T, FE T4 S FE 20 em IR 15 om Wk 101 93k
FABRI, EE AW E P RAAM 1A 5 B
JIE I 3 A5 A A B BB oo i AW A
R I R L 7E YA TR AR 10 m B2 I A 3T
ST KR HE HE I 1] o () 6 o 45 0 K A Y e T e R
FH n MR S 7 TR0 5, 2 W SCHR[ 17 ~
207, FLAEIYTE 0. 12 ~0. 18 Z i) A5k , o {3 HiE AR 3C i
FBRSR A T, G B RS TRR R
Zi—IU{H 0. 15,

K L SRR AR (9) R ARRW T



%5 1

e T 45 o & T K ik ST i B A Y 90 K O A A AT B T 5 45

®1 FEKGRESHSEIRIE

Tab.1 Parameters of experimental and model testify in furrow irrigation
HaRIS 0 Jo/ AB SR 1% 2 2 X B Y/ %
HaRss P P2 n
/m /mPeminTt % k/m? + min = ¢ @ o, =0.70 o, =0.75 o, =0.80
1 80 0.1716 0.6 1.3227 1.5378 0. 003 66 0. 882 0.15 4.13 3.68 4.46
2 90 0.1422 0.6 1.3227 1.5378 0. 005 65 0.759 0.15 4.80 3.22 1.77
3 80 0.1710 0.6 1.3227 1.5378 0. 004 81 0.832 0.15 3.60 2.36 2.75
4 80 0.1938 0.6 1.3227 1.5378 0. 006 79 0.767 0.15 2.14 3.84 6.12
58] 240 0.1200 0.2 0.5290 1.3370 0.010 65 0.367 0.02 2.19 1.80 1.70
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Fig.2  Testify of furrow irrigation analytic model
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