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Design and application of pre-warning system for
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Abstract; In order to improve the water management in the farmland and reduce the influence of wa-
terlogging damage on crops, the intelligent warning system for farmland waterlogging was designed
based on the real time monitoring of water information in crop root areas. The system is composed of 6
parts: water information sensor, data acquisition and wireless transmission module, data processing
module, farmland damage prediction and disaster release module, which can continuously monitor
farmland water accumulation and soil moisture status, and transfer the data through the wireless trans-
mission system, then evaluate and forecast the waterlogging. Based on the field experiments, the pa-
rameters in the mathematical model are determined, and a method for evaluating and predicting farm-

land waterlogging damage is proposed. The results of application indicate that the real time monitoring
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results and warning accuracy can meet the demand of farmland water management, moreover the moni-

toring module of this system is small and portable, and the software module has friendly interfaces and

simple operations. Applicating this system has the striking effect on improving the drainage manage-

ment level and reducing the damage of farmland waterlogging.
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ot TS BT IR L R K B R KA 4R T S R
R s R AR, A F 3K o 4 ) AR
X - HE7K A B[] Ab T AR, = 5 R AR H i
FRUK, AT VE P AR X A 5% Ak ( E B R AR K
it 22 MR IX - HEFL B AR i W 2 R R 3R 4
TAEE)  HEMHE ] T VE P AR R S b 1R A
K B WAEY 6 A 7= 4 B R AL L & 5 e
T L T S B AR B — Bl B4
b+ FLA 3.630 53 x 10" hm®, Hdh ik
b E A 9. 209 4 x 10° hm?, 5 42 [ Bk b 5 i ALK
6.62% . X TER AL AR 35 I AR A
B e 7 A S K IR 0 i) e e

XHFREEANEDN S, BeEXEY A K L&
SRR TV R ) B TR e R S A2 AR ) 48 3
EFNRIEAE KRS B, #7 4R H B E R R
I 5 00 | R S T ) R T R A
T A FH K 4485 B 5 K R T 47 4 A A 400 32 55k ), 4o
TR AT E AR A= P A G TR IR, RAE R
e B+ SR PSR L

UEAER R E 2 AR R R K E I S H A
TR T KRB, WIS T E B8R, g A
SR bR LRI BT LA b, R G T B L
KRG RFFEYER AW, KR T AR
BHEBRE SEY R0 R, VL4 T A I
PR e R E PG AR X E WS 3 T RS
GG F XA A = (A2 M, FE 4 TN P R b X
ARIRE IR A R % R Mk
T ARG E RS DA I 5 R, 16 S A A
FBIF TS LRE B AT AEAS L B SE Rl 42 T M S 5T
IR S Ty T, (HR X T B AR U P R
R RSP NI = ZiDOE ¥ e & QW&
L DX AR [RRR A, 0BT T A A AR TR X X K
Al A 7= B 2 W REAE, FF T N X B fE 6
O BRSPS R T P E R
R GIEXTARNE PG 5 5 7= 0 ) 24 1)L, R4 T
Bl AR R R R E WA Tt (R E A BT K 24
Hr AN ) XA [ A 42 9 3 55 il A 7= 1 56 2R DA
TR T DX 358 3 DR T Aty 98 5 B 9 A 8845 i 11

BIFSE, T L Ak P 3ot 7 S5 I 00 9088 1) A SR 0F 5
IR AT R IE . SCHR T T T P ] RBE B A T
S o M I 9T e I A AR 5, ok P i X
RGP KA B SO T R 5E , A K 7y
SIS A 35 T U L BB PR A P

1 REAFHRREMERELEM

H A T B AE 9 B HE A o KA N
WHL T RO RIAE HOIREE b N 5 HARVED Y Tif
BiERE AR k.

FR A HHE K FRIS , Qi 1 fes A& B HRZ +
eI KR AARAT B K T R

AVa=P-S—-RO-ET-D-DS, (1)
A AVa S FTFRIEE 2 500K 248 L, mm;
P Ry HH W i R0 5 K 5, mm RO A MR AR i i
mm; S SR H R BUKE, mm; D S HEK , mm;
ET A HIAR ) 28 & S AE PR ZE S 2 &, mm; DS Ry iR
JZB A, mm.

ik W BB (P)

1ER(RO)

RIAFIR(S)

ANEE) Vet

< kD) > ok

\\ﬁ%é%@s

(N

1 KRR

Fig.1 Water balance diagram
SRR D R TR AR

oh 9 oh
o _ 9 kp 2
Ha ot ax( h c')x) W, (2)

A h g B KAE B sy AR KL K B3 A
B W ORIRILI 0 D23 8] AR 5 ¢ St ).

AR L i e, 25 ) K IE 3 28 A I
ABUKEL AR L HE K 7 A5 A5 S, it nl i
7 R HE K G e S R K sl 2. R, BT




RELNNERGRIT SN A

PATEAR FE 7R 23R8 s D00 A Bl b, o5 45 b FETHHE 7K
7 SEHEATRALLTIN , AT 4 HH B 1 HE K O SR
AR FH B T AR K

2 KHREMERFIRIT

AR It U R, e — D HEAR ot T S i
I AN 32 I RE T Lot 3 4 o A SE I P 255 &R
g, LA AN IA 2 R, Wl (RECE ) 355308 FH K A%
JEE RN 3K 53 IRt DN St A FH BRUK TR B B2 AR AR
X (43)2,20 em 2 1 AR, AR AR LT 0 ~
100 em + 219 HHOK 5 B, ) R ; B (4K
1) ZRGEER I3 A AL, () T S0 BERE X 4 F 18
IKIPIRDCHEA TR ) ¥t 35 e T (A S %
B EAG AR FH - 38K 23 AR A P T 5 A T3
Mot FERERE ) it A R SR bR R A A
e | HEBUK S it

R | HFKAL E BRI

B2 A H B AUE R G4
Fig.2  Structure of farmland waterlogging damage
pre-warning system
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Fig.3 System structure diagram of monitoring module
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Fig.4 Structure diagram of pre-warning system
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Fig.5 Main interface and form list of pre-warning
system software
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Fig.6 Arrangement in experimental sections
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Tab.1 Drainage system parameters in DRAINMOD model
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Fig.8 Comparison between simulated and observed
groundwater table level
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