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Design and Application of Automatic Monitoring System for Soil Moisture in Fengman River Basin
WANG Jin', QIAN Hao’>, ZHANG Yong-xin' et al (1. Jilin Fengman Power Plant of Songhuajiang Hydropower Co. , Ltd
132000;2. NARI Group Corporation/State Grid Electric Power Research Institute, Nanjing, Jiangsu 211000)

Abstract  Soil moisture plays an important role in the use of crop growth, water-saving irrigation and scientific water. In order to accurately

, Jilin, Jilin

and rapidly grasp the soil moisture information in the Fengman Basin, three typical stations, Anren Village, Longxing Village and Wanbaogou
Village were selected to establish fixed automatic monitoring stations. Taking the design and application of the fixed moisture automatic monito-
ring station as an example, the background, design and application of the moisture monitoring system were discussed in detail, and the accura-
cy of the system monitoring was tested and analyzed. The system realized the automation of soil moisture monitoring and information transmis-

sion in Fengman Basin. And it could grasp the soil moisture status in real time and further provide basis for flood forecast.

Key words

BRI s e AN R T R e R
ARG, EXHERIR AR VKT BLeE K S H AR
HEMVEH . FEH3ERE [ sh M R et A i, R EL Gk
YEI 4385 K s W, 258 N TR A, N T4 17 W)

FRIRGE AR R AR AR I O, H S B2 0 B, MR
PEMELMAIE . B EMCE TR E R IR R ER, AT
WU I R 138 ) e 2 R 00 o 25 A Tk T B A g i

R R A ST R, T Ay 2085 D 2R i [ s Wi et
1 B S WD T DL B Sl W 3 1 — R

FIRI, P9 A1 F1 3l 307 W 00 A D7 o 2840 o 3 At
— R A 2 AR Tu%%ﬂmlmﬁ%ﬁ
1, Je e 22 A~ [ 22 i 3 S0 52 15 , SR 5 R R 28 Tl A A7
WS IR Y . RS A S R, i
FI RS S5 USGRAEA RER A ST AT AN ) A S
D SRR B30 W A5 B X R 10 = R
ST W A o R T R 2845 S i DA 25 e JE R ) b
T Sk T AT LA B P A B SRAR  S0  BR S A f  F
A 2 R A PPN BT BRI A LR AR , DR v B b 3R
FEI ) - S ) o T SR )l LA AR ARG PR A
S ER MR AR, UL AT AR B N . B AR
W1E B W vk R Ay i S SR PR A I T
AR BT
1 REES

FERIE A, E R R E T AR R
PEAARE o FE s, P 118 K 5 B 232 A m 2 KGE i, 1

EEEN E#(1983—), B, FHREMA, A FARIKFREAKA T
A2 T YA Ao E B TAE

s BHHE  2019-10-25;18E A 2019-11-17

Soil moisture ; Monitoring ; Accuracy test; Design and application

T R REE SN E Z R MR R I F T Bk
14 500~ 1 020 mm, fEIK ZAE P BCRAS T2 ,6—9 A Bk
it RAERE KL 70% ~80%

VIR 0 e ek - S 1 15 8 A 3 30 v 55 , 2R
AN TG T FERE (5 B AR, — MR AT
B I T R 5 SOULIM B BB - SR o e v
RE G BREM R G MR R Bl m) et AREFEETC
PR BB R E B TR ZIK . B, 5851 A 3 i
FOHET B A e JE B i = T S 17 M R
A PRAT TR IR I W, LURERA &SR A R P 1 A
A TAE, AR T 588 H I3RS A2 s, Rt K ik T AR
HEAR
2 ARGt
2.1 SRRUERRI A S M0 DR T A T T I
S AR VIS A S5 JEOUEAT o e S 19 W )
KTl PRA TR BRI AT 15 A 1) A3 1 M B ) 2B
N2 e S | A3 ARG NK SO A A LA S R AR 0 1
AR, [ 13RI 15 2 R A2 2 1) A1 13 FRIVE R S e IX
W R A BT 8 08 & B I HEA T, ARG T 5 X3,
IR 5 B ORAE N IS N B XA X B . 2R
B IR AR R i IS 1 R AR R gl ST
34N i [ 2 S AE A o W, 2 TR 0 b B AT N
125°49'E 42°02'N, [ YA i Hh (37 > 126°00°E (42°12'N,
TT B IR B R 126°14'E 42°18'N,
2.2 EEAR  HHRERGASERE(EE B IRER
FA SREIR . WE 1R, 551515 Bl AL Bede R4,
FH D3t Py 00 2% s ( RTU ) A7 O 2 2 2 000 s e Js 3 v o



48 A 15 1 ERECE S

F I ABAE BB BN R Rkt S A 223

I3l 5 7w 2 T B30 175 R JC i A 07 X, WU TE A 9
R R G it A% 3 GPRS VPDN Jy F: {53, HL {5 CDMA
VPDN Jy 5 i , HAE A5 # HFE 20 A % 8h
SIM -RFIHLAE SIM K45 15K Il R FAFE KIS, &
I FIE R, Y AR E A, &S 0 FE , & O FE A
Y& FAFEIRE R AREE i

KEE
LI

KFI

DGRV S N B R

i GPRS VPDN “Efsiii I

CDMA VPDN # {it {8

JEI L | oo @ ewe o LG

| ]

o= P9

e e

1 REERAN
Fig.1 System communication network

2.3 ENHEEEMSIIEE BN R
T, A 2 frs, EE pBER AR AR ICE T EfE o it
HLFROT A JEAS AoT i, 2R o0 3 H Hydra Probe
II-NAIWCH R K I AR, SR = sk A i
(MR LLIT 10,2040 cm 3 Z2/KF) 5 e B oCE FH N T 4
A, RE A S It A iy AR A 00 5040 R e 52 S Y T 5 3
PR BT 2 R M TR P RE AR 2L A, O B RE AR 5 A2 T A
Hons 3 i it A TR 5T, oh 3 AL b 58 X ACSS00 B Kcdls
SR B A B0 At P 5 8 15 5T 20 301 2R ] HD7710 GPRS 5 #1
HD7710 CDMA A5 Hex 32 il £¢ s $ 4 9047 3 4 5 18 A%, XL
TRIEA RO T80 1A% 1 ) 1

HRBEA, RRELLT
A
L GPRS

i HBERER

2 3
/ x i

Fhi

2 EEHEAENGEEETE
Fig.2 Structure of automatic monitoring station for fixed mois-

ture

3 REMA

3.1 BUARTE AR HEIIE) ZOR XA R 26
TR Y St A 8 P T 4% L 42 5 LA 3 2 T vk R A E L
ISR RIR 22 1 0 |81 <2. 5%, ek 1% i 14
JEARTE N I R B B AR A TS 0 % R, T e A
IKSCASAS B T AR SR o M B A 6 O ) AL A
MIRTT Tt 2% . AE B2 e IR AT B0 S i

AT B FE , DA W S8 52 B i 47 0 3l P A 2
SRUY S BUARE O vk AR I E T A R B
TR N TIHRERET UG A RS,

Ttk 35 H 3 1% Hydra Probe T-NATWCH %454+
ORI L RS 5528 T S A RIS A A
TR B SRR SR S W ER R E
(B DG R IR, 15 R a2 ZE MG 3y, R N T
RS H S IR AT H AR o, RE T
BT .

()M T2 .
— Wg 1
Yo _7 (1)

Ky HTAE, LR g/om’ W, KT L5k, ALK g;
V RJER AR, BTN em’
(2) T3 i S KR AR
_Mgagy ™M

T S 100% (2)

Migrpr. Mg
Ko WE I EKEL, O %o smg 0 BN + T,
AN gsmg e ARG L HE AN gsm AR
A g
(3) HAJs 3 TR S S TR A

TRE KA

f=wXy, (3)
K, 0 A HEEBE K E ;0 W EERERBEEFKE;y, W1
T, AN g/em’

(D ERELNK:

O=A,+A, x+A, %"+ +A, & (4)

A, 0 S EIEARFR S A s g I ASCRS i (L B B A 5
B (— R 3 B, I H A E A E T 3 B4, A,
Ay A, HEEL

TEPIZAE W], Fe 58 B 11 4T W 0830 A B %5
PE AR Rt U R A S KA X AR S 1 A Rl P
Yoo 4l 3 A e I TR T R E TR, R E
ROR A S L BT, o IR 22 A5 LS 17 I LS )
TR, AT R AR 40 em J2 R i A A e 3
VAN

407 y=—0,005 1x2+1. 116 7x-0.059 5
R=0.987
= -
by
= 107 e
® 10 20 30 40

RERUINES TR
Monitoring instrument’ s output value /[ %

3 Z{CHuAHRMT 40 em F{UEEERE ML
Fig.3 Instrument calibration curve of 40 cm underground layer

of Anren Village Station



224 BBOR LA

2020 £

BEXSAT 3 M LLR 40 em JZ 2 5E i £ 124 A0 151 4
Ji7R o

“or =0, 012x%0. 639 6x+0. 039 2
R=0.912 1
£ A o’,
= o
ofp § ’,.'
% g 20
S e
b
£ 10t e
* 10 20 30 20
LEDUNES R

Monitoring instrument’ s output value /| %

4 BEMFIERMT 40 com BB RTE ML
Fig.4 Instrument calibration curve of 40 cm underground layer

at the surface of Longxing Village Station
TEBH R LT 40 em JZFE ML M A XK S
Bz o

) y=0.010 1x0.902 9x—0.134 8
R>=0.909 4
. o ..?
= 2} ® e
i\z@ ,.I
% 8 T e
4o 2 ,"
o 10f 7
§ ’,”7
(= 10 20 30 20
LEDUNES R

Monitoring instrument’ s output value /| %

5 FAEWERMT 40 cm BUEBERT ML
Fig.5 Instrument calibration curve of 40 cm underground layer

at the surface of Wanbaogou Station

3.2 RRERE  RICLERR AL , 455 3
BISEPRIOL , I S 1 B 2l s Il 9 BE7 A BEAn 1) 6 Bz
s R ORI L R AT T o 2258, TH2 5] 1 5 P JE A
BYRTEIEA/NT 1 m LIRS TEITHZ R T b4 R AR R )3
RV, £ )2 AL B AT FEA /N T 80 em , AR08 ME s
IR0 5 22 I DL AR SR BT K-, 35 5] LR AT e 2
BN ECIR L9, B IR ERET 55 50K L Ak AN 52 5 i ) o
JEE s PEBLA A PRI 2R PR R AP AR
4 EHENLSSH

AR KB RGP 2R 50 T AR H L5 155 W 56
Wiz ) R B TR BT P46 FE R g TRE 0 H I 1
DAL B3 O 1) Y BER, J5 R N IR Tk 5
SRR R I 5 23 2R AR A T S E 3, BIRR
OIS IE o 1 X8 S 06 U 0 17 M) 2R e Y L) 363, A
KA 10 LI IERHE | SR B - SRETT B R H K IS 3R R
K HAED S RSN 1~2 m i [ A [RI AR A4 T AR B

AR R LT 40 em 2 R 1035 1 B, Lol
Bl LUACEE AN IE T 7R o

BEXCAT iR LT 40 em JZ HCIW B ANEE 1 B, Lol
Kol LLACAE RN 8

El;-h

KIagEts e

A

E5H8 ‘ %z
RS

\ ,&}fii

e P Sl P
e gs 10 cm
= }—

E6 BEEHBEANENBRERE
Fig. 6 The installation of automatic monitoring station for fixed

moisture

40 B A TAE Artificial value
W AURKA Machine-measured value

30

20

AKE
Water content I %

10

2874 Group
E7 R{-HLEMBEL R
Fig.7 Comparison of comparison test data at Anren Village
Station

40 B A TAE Artificial value
W AURKA Machine-measured value

SkE
Water content I %

2874 Group

B8 [FEXATILEL MEHE L B
Fig.8 Comparison of comparison test data at Longxing Village
Station

T EWEHR LT 40 em JZ BRI 1 s, el
Kt Fe B RN 9 F

R C I B TR S % AR S8 TR H - S 17 ol £
B E T 1) v O T I M AL B BR T 2 X IR 22 T
=490 B PN A B0 I U/ N T 0 ) 0 7 < 100% , HAH =
80% , A0y 5 2 NI IR i 5 HAE <80% , WA RE 1y A 24
I IEANIE 1, BB S R T R

AT T R 17 0 s %) DU RSH e A T 0, T A K B
PR3N A, B AT AR R I A5 R AR LTI Y



48 £ 15 1 I HF FBABETH AN R LTS B A 225
30 W A TAE Artificial value TR 7= £ 4% E"Jﬁ?ﬁi%gﬂﬂ 24~ , YEbﬁ ﬁygﬁﬂ 80%,
W AURKA Machine-measured value

SkE

Water content I %

2874 Group

B9 FEubttMEEL S

Fig.9 Comparison of comparison test data at Wanbaogou Sta-

PRI 3 o s M e 10 37 17 003l 4 LGl 45 2

LR 1R,
5 #hig

I A ARR LA HA A 3B DI 2 i i 1
I ZR G, DR EEAT S48 B A K Al i A4 T4
Tl AL ZATRT AT T S 3 A MR A [ E S A 3
MR, SEBIRE A S I , Zad— B ) 1 s A T R
PEIR S 200, R A R GEAESE AN AT S b A IR 3]
TESR, RGN S B IR SR 15 B A sl
LA e A s B

tion
*1 EEMEBEENEMENERLCS
Table 1 Summary of comparison results of fixed moisture monitoring stations
U AR 10 em 20 ecm 40 cm
Name of ¥ <4% B%>4% W <4% R2%>4% W% <4% R2>4%
stations Error<4% Error>4% Error<4% Error>4% Error<4% Error>4%
7K} Anren Village 10 0 10 0 9 1
[FE2%AF Longxing Village 10 0 9 1 9 1
752 V8 Wanbaogou 9 1 9 1 8 2
A1t Total 29 1 28 2 26 4
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