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Summary

I. Title : A research for the salt damage prediction system development

of the fresh water reservoir at the reclaimed tideland

II. Purpose and necessity of research

After 1980's, there can be rice foodstuff self-sufficiency and
environment problem is issued socially. So it is very difficult to develop
large—scale reclaimed tideland project. But as of the end of 2003, 76,000 ha
out of total scheduled area (157,000 ha) were constructed; 59000 ha are
under construction.

The first work is economical desalinization for effective use of large
scale reclaimed tideland, and in addition, after desalinization it is necessary
to set up prevention for salt damage through useful water management.
Because of conventional water supply management,. it happened
occasionally salt damage at Jeon—-Nam province. The cause, which is
uncertain, i1s salt concentration increasing of the fresh water reservoir at
the reclaimed tideland. Nowaday, government makes a selection, a
classification and a special management for 58 salt damage concern area.
In spite of special management, The management considered water quality,
specially salt concentration, is not thoroughgoing enough.

So crop damages happened sometimes because of conventional water
supply and demand of farmers despite of increasing salt concentration and
then government makes some actions after the problems.

Current studies of prevention and countermeasure for crop salt damage
are mainly progressing for development of a better salt tolerant breed of
rice, techniques of fertilizer application and soil management, and the

experiment of marginal salt concentration establishment at the paddy rice

growing stage. However, if high salt water through mis-operating of



drainage sluice gate is irrigated at paddy field, the damage is very severe
to farmers.

The purpose of this study is to establish the salt damage prediction
system for prevention and minimization of salt damage when paddy rice is
cultivated at reclaimed tideland and irrigated from the their reservoir as

water source.

Ill. Objectives and contents of research

In this study, it was intended to analysis the characteristics of
agro—environment at reclaimed tideland and to develop the salt damage
prediction system for prevention from salt damage at the fresh water
reservoir at the reclaimed tideland.

It is conducted to select case study area of salt damage concern areas,
to analysis agro—environment facts and to monitor water and soil salt
concentration as water ponding condition. By means of those studies, we
found water management techniques for prevent from salt damage and
derived factors which are necessary to apply to the salt damage prediction
system and at the same time the system is composed to set up real time
monitoring system of environmental factors from the fresh water reservoir
to supply information of salt concentration to the demander(manager and

farmer, etc.) for the action in advance.

IV. Results of research and recommendation for application

1. Results of research
For the prevention from salt damage, the field survey and pot
experiment were conducted about water management of the fresh water

reservolr at the reclaimed tideland, desalinization effect of saline-sodic soils



as water ponding condition, and the experiment of marginal salt
concentration establishment at the paddy rice growing stage. Hardware and
programs for the salt damage prediction system were developed and the
system can do real time monitering for the salt concentration and related

environmental factors.

- As of the end of 2003, the 14 fresh water reservoirs at the reclaimed
tideland were developed and their water storage is about 2.1 billion m® and
covered 183,000 ha as irrigation water supply areas. So the fresh water
reservoirs which covered 149 of total rice paddy area and 20% of total
irrigated rice paddy area respectively, are one of the main agriculture

water supply sources.

- Salt concentration of the fresh water reservoirs distributed broadly, but
their concentration is higher than that of inner agricultural reservoirs about
3 to 40 times and SAR as ratio of relative Na to Mg and Ca, is very
high. So there is always concern of salt damage at the fresh water

reservoirs in the reclaimed tideland.

- Karico takes a special management for salt damage concern area which
located at southwest coast and reclaimed tideland. The concern areas were
classified as 4 types; 1) mid-large scale reclaimed project area, 2) area of
water supplied from inland source, 3) area of water reuse of the fresh
water reservoirs and, 4) seawater intrusion prevention area. In general,
the water salt concentration of salt damage concern area is higher than
that of inner agricultural reservoirs. So it is necessary to set up prevention

of salt damage.



- At the study which was conducted to investigate the paddy rice growth
response of the irrigation water salinity, there are statistical significants
from the 4000 mg/L for dry matter and the 2000 mg/L for the number of
tillers at the tillering stage, and from the 4000 mg/L and 3000 mg/L for
dry matter at the panicle development and ripe stage, respectively. In

general, shoot growth is more sensitive than that of root.

- We carried out to obtain the desalinization effect of saline-sodic soils as
water ponding condition. The result of drained water analysis was that
water salinity increased as increasing refresh periods. In general, Ca and
Mg ions of drained water were less soluble than Na ions, so SAR values
were decreased. The results of soil analysis after experiment were similar
to water analysis. It was concluded that the time reaching the limiting
salinity was different as the soil salinity so it is necessary to determine a

refresh time as soil conditions.

- Salinity sensor was developed, which made a application of electrical
conductivity. Because temperature effects on the sensor, the sensor was
installed with temperature compensation circuit. So salinity and temperature
were measured at the same time. For increasing precision, 2 compensation
probes was added between the input and output probes. And for increasing
accuracy, rectified wave generation circuit, isolation circuit and noise
elimination circuit were installed. Salinity was ranged from 0 to 28,000
mg/L and its precision was *£0.5%. Temperature sensor was made of Pt100
and ranged from -20 to 50 C and its precision was =0.1%. Out signal

range from 4 to 20 mA to meet more than 100m distance.

- Multi-point sensor was developed for correspondence with water



stratification. With this single sensor, data in depth were acquired.

- Field control unit with which it can be done measuring, saving, and
transferring data, and setting measuring time, and sensor calibration, made
with MSC1210 CPU. 8 sensor input channels of 22 bits and communication
port for notebook and modem were equipped. Sleep mode was applied for
saving electric power. For measuring time, electric power automatically
was supplied and For waiting time, electric power automatically was

operated on sleep mode.

- The programs for operating salt damage prediction system consists of
three units:field control unit, exterior memory unit, and integrated
management unit. Operating programs of field control and exterior memory
unit were written in ANSI C language at the PC. After compiling,
operating programs, which can do setting time and displaying and
downloading measured data, were loaded to interior memory. Operating
programs of integrated management unit were written in PHP and Lab
View language for the purpose of perfect searching through internet
network without losing data, which are measured from sensors setting at

the long distance, for example salt concentration and temperature.

2. Plan of Utilization of the results

- This System was installed at Lake Busa, Ganwol and Mipo. We have
acquired salinity, temperature and weather conditions. After this system
will be improved, its stability, corrections and precision will be
complemented. We are now applying for a patent. This system may be
widely applied to establish the salt damage prediction of the fresh water

reservoir at the reclaimed tideland

_10_



- Two patent pending
- Multipoint salinity measuring sensor with four electrodes.
(No.: 10-2004-00538603, 2004. 7)
- Equipment and technique for salt damage prediction and water
management

(No.: 10-2005-0062913,  2005. 7.)

_11_
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= WS vosldof FlnR F AW A F FARA H5H o9 AR
gtetsl = 21910 has Alstal AA7AA 750z g1 F Qe FHo|F
20013 7kA) ALY EEAe vlgu Ay A EA o] HEH g 68.7%
(75,770 ha/110,296 ha)e H3e] Aozl 251,295 has +53 =02 FAHY

AA 57

G ol 20029 71E SEuet $44 WA W@ wEe
A 1,862,600 ha®] 135%°l 3&l%
= W]}

AYEz 249 4494 | RFEL 249 AU
=2 g | aEwuE 214 arwy | M
AAE T (ha) 24 B (ha)

Al 387,696 385,499
7371 EL+5.00m 81,005 sl EFAE 87,649 |[AHE3H
= EL+5.00m 89,301 " 85,135
A EL+4.00m 50,978 " 69,916
A& EL+3.00m 136,185 " 112,817
A EL+2.00m 30,227 " 29,982 | F-AbaxEg
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(% 2-6) sARAF 54 o]99 7+ A /e FHHA (k9] : ha)
_ TERsA) 24
© 1@0,020 EL:BQ]O;? 5&2&% 231 o]le] o
=dd (o5 | (%) e
7 7] 14185/100.00 | 14,186
A E 497(100.00 497( 21 H A
ol H 7.195(100.00 7,195] Q1A (Q1AE FET FREAEA )
AA A FE dhrsteful Y] AlgtEet
oF oF 489(100.00 489 | SHARA (WHE Fek, R e R 2 A A] )
£ & 5,299| 100.00 5,299 €13 =+ A &3
AR 351(100.00 351 ¢l =4 &3
ook 322(100.00 322| 7ok s 2t FaA A
o} Ak 331100.00 33| & & 8t
= 9 614 614
WA 1411 100.00 141| thAFE ¢ &%
A Ak 473(100.00 A73| thAkE A A
A 5 615 592
o A 615] 96.35 592| TAFA], T A A
A 3,947 3,544
Ao 1,224] 91.04 1,114| 23 A
3 of 1,928| 91.04 1,755 B A A A&, o Hd T
T 3 616| 83.24 513| FA A & o H T
o 4 151 91.04 137| o =41
= A 28| 91.04 25| o = A
A 3,574 2,974
n} Ak 1,233| 83.24 1,026| vFAEA], A A] Z S A
KA 1,742| 83.24 1,450| F-AF AFSE Al 7EA]
5 Ak 76| 83.24 63| F-A+3)
AL A 124 83.24 103 | AR A]
= o 112| 83.24 93| E9 A
A Al 287| 83.24 239| AAAN SE HSTE
g Al 22,936 21,910
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(£ 2-7) Evet #5583
oA YA WA (REE A 84 [ AASSE
GrEs | A ) X
(328 | km?) | (ha) | (ha) | (ham) | (m?/s)
g g 7176 | kA 209 | 4,005 800 | 3,150 100
of Ab| 71-76 | SHAH | 1634 | 14415 | 2,800 | 12,300 2,500
Aba | 76-79 | Aad | 1,630 | 22300 | 2,017 | 8426 5,300
o k| 78-81 | @7 | 3470 | 20,700 | 3460 | 25320 5,671
A2EA | 80-91 - 488 | 6,891 | 2885 | 14,443 2,400
A2 | 80-91 - 157 | 4,115 | 1,702 | 9,703 835
& | 81-8 - 278 | 7,700 | 2,150 | 12,200 1,280
+ 7| 8-90 | % 9,828 | 43,000 | 3,650 |13,850 | 13,000
B 85-93 | &HA 288 | 1,050 495 837 1,196
a | 8594 - 181 | 2521 835 | 1,710 1,144
Al 8| 87-97 | WrE A 477 | 9,186 | 5650 | 34,233 4,159
AOE| 87-9% | 9H 257 | 2215 85 | 1,39 2,659
g | 83892 - 355 | 12,200 | 4,286 | 24,460 1,830
Ak | 92-8A) [ e | 3319 | 28300 | 9670 | 53,542 7,700
A 92-dA - 236 | 4,740 | 1452 | 5444 2,769
g4 5| 8387 | 9EA | 23560 - | 1,220 |50,000 | 18,000

T AA7E AA| T SHF AR Hlste] 3ujo Al 40M A= =A Ve AL
o} el $H7 Awaa Jon wa FrE weld weh o A g

A = lee & ATh
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3

sol o

S

Aol H

=
T

)l SAR #kel FAH A

oA
It

1 Na¢] #

Z] o
I

)

P
B

SAR
-)

1.86

5.05

212

4.56
7.23
14.15
2.90
5.41
0.40

Mg

(me/L)

0.62

1.91

0.65

1.39
2.81
8.28
0.85
2.36
0.32

Ca
(me/L)

1.36

1.08

0.89

0.94
1.18
2.14
0.88
1.21
0.57

K
(me/L)

1.98

7.62

2.06

5.16
11.96
35.84

2.93

9.65

0.26

Na

(me/L)

0.31

0.78

0.21

0.35
0.59
1.36
0.24
0.55
0.09

BT

(mg/L)

293

705

207

o84
3,218
368
930
79

A7
(uS/cm)

458

1,101

401

913
5,028
574
1,454
123

o
i+

o

jrase)

%

=

(A AFB)

¥

Y
)

—_
o

A 5ok 4 A(sink) 7]

il
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X]glﬂtﬂé @Zi(ha) H] o
=
A= A]
A7 | 29 | AR Ak | Aaka| A | oA | 09
ALE (S) 1,189 | 4,845 920 | 7,005| 1,743 692 116,394 6.2

FHEALELS) | 3,038]4,163 [45,050| 5,094 25 50 57,420 21.7

AFFE(SL) 4,730 | 3,066 {29,450 | 1,751 955 | 677 |40,629| 15.3

HAFE(S) 467 | - - - - - 467 0.2

| AFE FE(SIL) [23,416| 7,786 | 30,380 | 11,538 | 44,535 | 7,507 |124,862| 47.1

AP A YFE(SICL)| - 20| - 2,122 | 12,415 | 7,191 |21,978| 8.3
H AR 2] B (SiC) - - - - 3,005 - 3,005 1.2
Al 32,840120,110{105,800{ 27,510 | 62,728 | 16,117 |264,805| 100.0

AR Aol HH Al Ad A TR 4(1990.12)0 ZAFA A 264,805ha

4 A4 4
AstE Fohel Avny, F2 sd £4 Tt A4 FHAEA I}
3 Bab AR Ser AT HAES FHAksh o
of 77 s} olo] AT kAol FEste] Uk A D olo] AA
0ot Q¥ #8 ESEL o2 2y, viohsh W 7
3}

MARRY AE-F&Z-EX 5ol A Y= soil catenad ©]FiL Ut

2
Ee)
b
KT
0%
filo
off
2
)
i
rO
-
b
off
2
i)
£
A
Hy

A E%e) FeY 54 AHnw sigel /by ke GEES ARFH

==

1

9]} sandy, mixed, mesic family of typic Psammentsell €3} AAFSE
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Sea
Residium

Regosol

Qld Alluvium
Alluvium

Fluviomarine
Tidal flat

<9 2-1> 1+ R Bl B9 Catena

T FEAAEH. o] B Ao ARXEFE 20-40cmZol® A3
R Qo] wigvh RSy, EAo] wth BEE ¢Esolrh JEE 32
gl glal, xe) wde] glth EFe ®EUb okshH, AF CER

L A
gt BEFTL saline soils, coarse silty, mixed mesic family of typic

l"-‘—l 1=

Haplaquents©ol] &3t} T E&= 434 43 A = FdaA9 vabd GE
FE T2 FAXGE T A9 E 40-60 cm 1 dx Rt zla,
T EESHAIRE oFtRe] w7 o] FojA A W= A wk o] Qith X
5% < saline, fine silty, mixed nonacid mesic family of typic Haplaquents©l
Lot EYoRAM TES U431 U3 mAbd FEolH, b S
B gbEo] 9tk AEs sl mabd gEolw ) kA whEo] glal i
o] okst ZtFAle] FRE VA EF o F37F o]Fox BFo] Utk
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7= E(%) =4
EYT | EdSH | dollem)
7 ] A} He | (USDA)
Ap 0-10 69.7 23.5 5.0 fSL
A Clg 10 - 55 75.9 20.9 3.2 LfS
C2g 55 -100 91.2 6.7 2.1 S
Aplg 0-12 26.6 68.1 5.3 Sil
ApZg 12 - 22 36.7 54.8 85 Sil
2% Clg 22 - 35 19.3 60.6 20.1 Sil
C2g 35 - 56 24.9 64.5 10.6 Sil
C3gl 56 - 85 25.1 62.5 124 Sil
Ap 0-10| 73 69.1 23.6 SiL
Bl [10-25| 46 64.3 31.1 SIiCL
o B21g 25 - 35 10.4 58.7 30.9 SiCL
e B22g 35 - 50 54 68.2 26.4 Sil
B23g 50 - 80 3.4 71.7 21.9 Sil
Cg 80 -140 10.6 61.8 216 SiCL

go) nAd we A o

2 g Burd wiEe FEAwA FRo nF
Mg o] AT =L BEAERE AUE ZAF - BAS B 8]k H o]
PERES

AHAE ARGl A5 AT AL 2050 cmP ol WA E
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L= Z) o] pH |71 |CEC e

Ap | 0-10| 56 | 056 | 40| 12 | 14 | 40 | 0.2 1.0
10 - 55| 56 | 047 [ 42| 13 | 1.3 | 39 | 01 0.6
C2g |95 -100| 59 | 038 | 38| 1.0 | 1.2 | 42 | 0.1 1.5

julss
e
a
—_
IS

Aplg | 0-12| 74 1081 | 69| 35 | 44 | 29 | 06 | 0.7
Ap2g |12 - 22| 81 | 035 |58 | 29 | 53 | 44 | 11 0.9

#e | Clg |22-3|80(063 84| 19 | 56 |27 (12| 09
C2g |35 -56| 77 110472 | 30 | 37 | 19 | 1.2 15
C3gl |56 -8 | 76 | 056 | 63 | 19 | 59 | 52 | 11 1.7
Ap 0-10| 46 | 201 [125] 53 | 23 | 25 | 25 | 08
Bl (10 - 25| 568 | 1.39 |116] 44 | 27 | 16 | 0.2 0.6
. B2lg |25 - 35| 67 | 089 |126| 28 | 34 | 19 | 03| 0.6
X

B22g |35 -50| 66 | 1.22 |129| 54 | 3.0 | 20 | 1.8 | 07
B23g |50 - 8 | 65 | 0.73 {132 51 | 32 | 21 | 1.1 1.0
Cg |80 -140| 71 | 060 |147| 61 | 3.6 | 1.3 | 0.1 2.2

b Beain], Eool s FA7] Ak w3 43
el AFE Selvt gov, Add mele $A§Et PFEG R
A

FPeARA B do] Wk 1HA Ede] Ede FAA
]

71*301 e, AEe] sk, olela oaaa (DI

of olg A% Walo BAu Ago] vpmws wwjHelw o] g
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2. HHEY BF
hRAA e BFH
EGRRE Ede] 543 o5 #AE BT 44 oY & RS FF
H2 At Ao, o= MAEYS SUAS Z2EE EREHE LA
EGRFE Amstam dvh mebd 084 2 24 dn vE ESES
EFo] el E577]5(Soil Taxonomy)ell &ste] EF3ahH (% 2-12)¢F Zt}.
(& 2-12) 47 B £F (%)
= o} = o o ot EYSE ESdE
(Order) | (Suborder)| (Great Group) (Sub Group) (Tstue Enily) | (Series)
Entisols |Aquents |Psammaquents |Typic Sandy Yeompo
Psammaquents
Fluvaquents |Typic Course loamy | Munpo
Fluvaquents
loamy skeletal| Gapo
Yulpo
Fine Yeosu
Inceptisals Endoaquepts | Typic Fine silty Poseung
Endoaquepts
Entisoils Typic Course silty | Gwanghwal
Endoaquents
Hydraquents |Typic Fine silty Podu
Hydraquents
Course loamy |Gupo
Fluvents |Udifluvents Typic Course loamy |Bugpyeong
Udifluvents over sandy
Psamments | Quartzipsammen| Ty pic Sandy Bicheon
ts Quartzpsanments Haeri
Udipsamets Typic Sandy skeletal | Daebon
Udipsamets Ilpyeong
Aquic Sandy over Sadu
Udipsamments|loamy
Quartzpsamments | Typic Sandy Baegsu
Quartzipsaments Hasa
Inceptsols| Aquents |Endoaquents | Typic Course loamy |Dongho
Endoaquents |over sandy
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(% 2-12) 113 A EF9 57
] o= ks o = o
(Order) | (Suborder)| (Great Group)| (Sub Group) (Texture Fmily) (Series)
Course loamy |Geumjin
Hagpo
Fine loamy over |Dapyeong
Course loamy
Fine loamy Pyeonghae
Hine loamy over | Seungju
clayey
Inceptsols | Aquents | Endoaquents| Typic Fine silty Bogchen
Endoaquents Hyangho
Fine Pori
Fine silty Jeonbug
Course loamy |Gwangpo
Course silty Mangyeong
Fire ity over sandy | Hagseong
Fine loamy over | Chunpo
course silty
Fluvaquentic |Fine silty Deunggu
Endoaquepts Deogha
Bongrim
Gimhae
Hre slty over sady | Daldong
Course silty Hacheog
Clayey over Gimje
fine silty
Fine Gongdeog
Bongnam
Entisols Lithic Course loamy |Taean
Endoaquepts
Vertic Fine Seotan
Endoaquepts
Alfisols |Aqualfs |Endoaqualfs|Typic Fine Byong
Endoaqualfs
Mollisols | Udolls Hapludolls |Fluventic Sandy Myeongji
Hapludolls
Histosols|Hemists | Haplohemists | Terric Fine Yongho
Haplohemists
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(F 2-13) St Pol] L= EFE L LEAA
T = A EdT WA (ha) | H&(%) | 2ARZ|(ha),B1E(%)
A 5,542 2.08
248 B 2,488 093
7g 19,771 7.40
¥ 5,208 1.95
e 3,165 1.19
Cia 1,139 0.43
W 9 8t 895 0.34 106,163
°n T 2,824 1.06 (39.75)
N ora 8l =3 5571 2.09
T 115 0.04
R 50,478 18.90
A 8,039 3.01
5 8l 708 0.27
3 220 0.08
32X 4977 1.86
Aok o G 69,790 26.13
=X 765 0.29 78.821
A - :
EEa 80 0.03 (29.51)
A o 801 0.30
A 2,408 0.90
g 1,782 0.67
R A et 137 0.05
AopA 45 333 013
sl B oA 243 0.09 10,772
o 54 972 0.36 (4.03)
T 1475 0.55
A 2 5,689 2.13
55 136 0.05
e 3,548 1.33
A A 5 1,605 0.60
E2> 25,976 9.73
- - : 68,247
o ol ; e 30,458 11.40 ’
H Aok A & ) .
el 2 3.494 1.31 (25:39)
R 43 89 0.03
9= 3,077 115
P 1,674 0.63
Solagd| ¢y [ g 467 017 S
3l 2] 919 0.34 '
& %l 267,063 100.00 | 267,063(100)

_31_




%

B
i)
gl

%0

el

0

oF

} 69,790ha(26.13%), 50,478ha

Aol @ol Yeh=

7r 3
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ot

o]
AR

¥ 5]

25,976ha(9.73%)°] WA i

3B

30,458ha(11.40%),

573

3. HHA FAeF F49

2-14)+= 5719 AH2000) o A A

=
It

(

Aol 7} Sleh.

Ho

=

—

o
N
27

—

X

il

o

= W

o 5 Atksk o]
o] 131uS/cmeol™, 27~407 uS/cm

I

<1
=

g

o]

|

P
— 1
— A

A wdEre EC
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(£1-14) HAs A 537 59859 57

A B D 5737 FAEF
4 A%

it ¥ 9 B % 9

pH 8.2 6.5~9.5 7.8 6.0~10.1
EC(uS/cm) 1,337 58~11,946 131 27~407
BOD(mg/L) 4.6 0.3~43.0 4.0 0.3~16.7
COD(mg/L) 9.8 3.8~35.2 6.6 1.4~19.2
TN(mg/L) 2.9 0.27~17.10 19 0.5~9.3
TP(mg/L) 0.14 0.01~1.47 0.08 0.01~1.20
SS(mg/L) 17.2 1.90~17.12 11.4 0.12~11.38
K(mmol/L) 0.41 0.02~2.38 0.11 0.01~0.66
Na(mmole/L) 77 0.10~75.86 0.40 0.05~2.22
Ca(mmol/L) 1.21 0.18~4.13 0.57 0.11~2.03
Mg (mmol./L) 2.11 0.10~19.68 0.24 0.05~1.50
SAR 4.69 0.17~22.0 0.62 0.17~1.67

* 5 A 7IHEAH2000) AR A A 2

p)
y =0.775x — 1.700
1.5 R®>=0.814""
o ZHEX]
1 . ghsd
My (24
o 0.5
<€
@
8 o0
) 1 of 5
-0.5 -
.c
-
_15 1 1 1 1 1
log(EC,uS/cm)

<Y 2-3> FAAS AW FYA HY§F F ECSH SARS]
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o A7 ol A% WA AgeE 50 ¥ 5 oY 2AL w3
&

of&} A uk F3] FAol| A wAL A GE ¢

2 FAHY AES] A= % on] A=ZS &5
= AR FAHIY
(3 4-2) A7 ELF9] A% f7&, Ada, a4 &gF +2
A Aw pH | 712, OM AAATN | SEHAval-P.O;
° (-) (%) (%) (mg/kg)
o o 33 1.07 0.069 405
(7.9-91) | (0.28-1.92) | (0.027 - 0.116) | (10.7-147.7)
. 78 0.44 0.026 213
o (71-84) | (0.05-0.75) | (0.007 - 0.039) (12.7-33.7)
. 3.0 056 0.039 314
(76-83) | (0.18-1.18) | (0.018 - 0.087) | (11.6-80.4)
82 057 0.041 347
A AEA
(7.7-85) | (0.19-1.06) | (0.019 - 0.065) | (24.2-487)
oo 77 0.22 0.016 98
o (70-81) | (0.05-0.98) | (0.000 - 0.064) (35-21.0)
w4 77 0.36 0.023 191
T (5.7-83) | (0.08-1.02) | (0.007 - 0.051) | (11.7-39.3)
] 74 054 0.036 179
A 3=
6.8-80) | (0.13-1.40) | (0.008 - 0.080) (5.7-27.9)
. 83 1.04 0.057 29.2
T (81-85) | (0.40-1.83) | (0.021 - 0.101) (9.5-63.9)
w 76 059 0.030 118
- (45-82) | (0.37-0.80) | (0.015 - 0.044) (6.2-17.5)
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(3 4-3) A7 EYY dsx P 584 Yol %
e AFLE, Na K Ca Mg SAR
° (dS/m) | (mmolc/L) | (mmole/L) | (mmolc/L) | (mmolc/L) (-)
O oF 6.1 54.0 2.5 3.3 10.2 275
soc (2.1-22.1) | (161-2176) | (0.7-85) (1.0-100) | (31-44.1) | (11.9-59.2)
a4 @ 17.6 166.1 8.1 19.3 37.4 43.6
s (3.8-30.9) | (29.3-311.1) | (22-150) | (49-432) | (65-789) | (174-649)
W % 12.0 99.4 4.5 85 20.6 33.0
(0.9-23.7) | (41-222.8) (1.1-99 (09-192) | (1.6-483) | (6.2-%6.4)
AALA 6.2 54.6 2.8 5.0 9.7 27.2
= (34-14.4) | (B7-1436) | (1.4-55) (1.7-79 | (G0-208) | (15.3-559)
o o 15 75 05 37 25 74
0o (09-2.1) | (49-11.7) | (02-08 (03-9.2) 04-6.0) | (40-232)
SR 4.1 29.7 2.0 6.0 11.2 13.6
o (0.6-15.6) | (3.3-106.8) 03-7.1) 0.7-215) | (1.1-654) | (4.2-31L0)
A 8 1.6 9.5 0.7 2.5 2.7 8.2
- (0.6-2.8) (19-159) 04-1.1) (0.8-6.0) (16-54) | (24-12.2)
o 106 86.6 38 108 | 213 | 295
- (5.6-20.9) | (305-1915) | (1.8-82) (72-194) | (10.0-45.3) | (14.1-485)
uoA 154 127.2 5.8 22.9 34.9 32.9
- (8.2-31.6) | (63.3-2924) | (2.3-135) | (10.3-453) | (12.8-83.0) | (226-53.3)
(3 4-4) AAF A5 g EYAFE(ECe) W3}
. 72 2 9% % ECe(dS/m)
) XE A E A4
N R 1 138 214 176
A 5 124 185 154
0 s 12 75 164 12.0
A 14 3.5 11.0 7.2
2 X 16 77 134 10.6
w3 of 26 3.3 89 6.1
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S 0.10 0.10 11.09 0.96 1.50 10.01

A 0.51 2.16 61.41 8.17 10.43 20.14
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A 0.80 3.18 145.13 | 12.20 30.93 31.25
Soil-M B 0.35 0.78 3897 3.25 7.58 16.73
C 0.20 0.55 23.61 211 3.80 13.69
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6 284 [23A]152F12% | 129009cm [1291uS/em| 1220Scm | 8.23m | 110.2T
06 | 1C |17 134 |0C| 05 | OA|05|0B| 05 |0OC|05(0B| 04 |4E
o ¢Fof Check SUM ETX (0x03)
FF FE 00 00 00 00 03
) ¥ charg (o : 0x06 ——> 69)
W ¥ : charg (4 : 0x1C --> 28¥)

(1)
%
©)

>

t chard (o @ 0x17 ——> 234])

: char® (4] @ 0x34 ——> 52+)

% chard (o : 0x0C —-> 12%)

Depth : int® (o : 0x0337 ——> 8.23m)

EC @ int¥d (9 : 0x050B ——> 1291uS/cm)
Temp(=%) : int¥g (o @ 0x044E --> 110.27TC)

i
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R?
—\N\/—0 VCC
100K /PSEN . 22 | paM
CPU |44 /PROG P2 gown lé)/av(\j/ with 24
48 EA o7 JO55%
—9 2 Toggle S/W LI Program
Jumper Memory AFZAl

<Y 7-1> 9 =Z 239 Loading® A5 dE7]% H3IELE
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Transmit Success 7} FA| 5

T 3E& WEo7E e AF A A" @ge sdddsdes
AEstA do. dede= Ns AF LCD 3stHol SMS

Transmission Failure”’} 3}

SEET N
Wol EARTh Wk ool £FHAL Aol FAsA et

Auto Change Mode 0
EC1 : +000.000mS/cm

'

Auto Change Mode 0
EC2 : +000.000mS/cm

'

Auto Change Mode 0

Tel : 019**********
00/00/00 19:16:13

EC3 : +000.000mS/cm

New SMS Mass Find 1
00/00/00 19:16:13 x

'

Auto Change Mode 0
Temp : +000.000C

New Transmit Success
00/00/00 19:16:13 x

New SMS Not Find 1
00/00/00 19:16:13 x

'

Transmission Failure
00/00/00 19:16:13 x

<29 7-3> Auto Change Mode <=4 %=

1}, Manual Change Mode
Manual Change Mode+ +

pass
tlo
£
oy

F4 o2 LCDslHA

EASE WMo R O £Me <y 7-4>9F #Zrh Auto Change Mode2} =F
e Aze Exe] WA e AolHrs WAT W ALEEE meol
th. LCD &w¥el Azbe 7k LCDEH ZAHAE W AZE 715 4%
o rEW A7 dA adn ANAS WA S Atk 1dn AnE
WS AZbe] EAHAS w] AIZE 712 29 T AL ARty E 1
H3 4z o) FEW FANAY AR AR (FH)E Sste] 1o
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2 geolg
b} 24 ARHAEO

Manual Change Mode 1
EC1 : +000.000mS/cm

Shift key

Manual Change Mode 1
EC2 : +000.000mS/cm

Shift key

Manual Change Mode 1
EC3 : +000.000mS/cm

Shift key

Manual Change Mode 1
Temp : +000.000C

Shift key

Tel : 01 9********** 1
00/00/00 19:16:13

2 g F Qo

33t} wpelA Manual Change Mode:
o=

]/\1—313
- =

New SMS Mass Find 1
00/00/00 19:16:13 x

Shift key

Sending SMS Message
00/00/00 19:16:13 x

Shift key

SMS Message Not Find
00/00/00 19:16:13 x

Shift key

Transmission Failure
00/00/00 19:16:13 x

<% 7-4> Manual Change Mode A%

t}. Auxiliary Function Mode

Auxiliary Function Mode= 4]
dAshe REo|th

AT AlA

ki3 Xﬂoiﬁ’“i

H A~ E 3

Auto Change Mode=

sdo] BRHow A%s] Sete] "o
A Ao g R o A A ofok s W
4, SEAA 04, FANEENE
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Al Enter key =% Mode key AF-&3tth 8] A|~E 7]9F Calkeygs & Al
of F2w o] REA wA & & vk v el A ag, ArAA, A

FAIZE 2bA A el tisko] AbAls] A st

oN

Calibration Mode

&
Mode Key d 1
HEE1l Lowhi & Azt 983 Mode i
Mode Key 2 1
9% %1 High%# wA 3 483 Mode i)
Mode Key d 1
AE %2 Lowtw w43k 98 Mode 1
Mode Key 2 1
A %2 High& 4¢3k Mode i
Mode Key 2 1
HFE3 Lowli-& Azt Y83+ Mode i)
Mode Key 4 i)
=53 Highf 2 Az 9283+ Mode i
Mode Key : 1
25 LowHH A ¥E3t= Mode ih
Mode Key : 1
2% High% ¥ 243 923 Mode i)
Mode Key 1
G2 g Az A il
Mode Key 2 1
DataE Memoryoll 8 3= A|F &4 1
Mode Key 2 1
Analog Channel®] #t& &<l 1

Mode Key =

<29 7-5> Auxiliary Function Mode =A%

w

.98 7 AR

AAAGA AREEHE A" sl oEITH. A AGA
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MODE, SHIFT, UP, ENTER, CAL, RESET 671 7]1& w#jxstsich 7] 94
T+ 4 High ZHlE FAstA7E 717 59 S W Low dHlE Hth
FEZEIAL oW 717 =9 HeA glstel dE 7l met s JE
HEZF 449 § sd AMEFEES HdstA ok

48 719 Farle2 (F 7-De 2o @A EX T SAH WIS E ol A
Ao QLS A e 4 A5A-ZGAE Wake
Updllok gt} SHIFT7]$t RESET 715 &4l +& @ ©] 7Iso] Ayt
Al 713 E stz & v UP71E F2W o ddAo1 427 Wake
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Mode”} 4 3 €t

>
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>
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71 5 7] 4 Ao d
HAGA AL F AL FFHH,
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TA S
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e, b | Up
W, = GA gl A A

o]
AdE AAde OAd @&

|
Aol A4 | SAVE ]
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Al &} of oFof EC1(uS/cm) EC2(uS/cm)

0 1121314 |5(6[7]8|9|10 |11{12(13|14[15] 16

STXW0x02)|D|C|T|P|+][1]0[0[0] O |+]|1/0/0]0]O

EC3(uS/cm) 25(TC) Check Sum T8

17 118 | 19 [20(21]22 23|24 25|26 |27 (29|30|31|32 |33 34

+ 1 0] 010[0]0]+]1]2|3]4][5/0/0]0]0|ETX(0x03)

<Y 77> ARG FA ] AEEE AEEY

ne o ‘o
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=z 2
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X
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in
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AFHAA AAAE (REQFULL) 2 A E 2 (PRESENT) ™ # o
= X}E‘é AFEHA dEsoh dARETHA <2¥” 7-9>

|78 ARE ﬁ%ﬁ&ﬁ}. AFHIAAE A5d 222 A8}
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REQFULL

H AA AEE PCol A%

MODIFYt

DSITIME

CLSDATA
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STX

—

0] 01]0]O0/|ETX

A ZF o] Check Sum TEH
STX L |L]| O 0]10] 0 |ETX
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(A8 Am24A])

<39 78> AFERY FAEHE el

02 50 45 53 44 41 54 41 FF FF

. Start o] ko]

06 1C 17 34 0C 03 37 05 0B 04 4E : 13]% Data (HEXZteo = ¥ A])

06 1C 17 36 0C 03 37 04 ED 04 4E : 23] Data

06 1C 17 38 0C 03 37 05 0B 04 4E : 33]& Data

06 1C 17 3A0C 03 37 05 0B 04 4E : 43]% Data

06 1D 00 00 OC 03 3A 05 OE 04 51 : 50003]& Data

FF FE 00 00 00 00 03 : END of 2fof
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e
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NIGESON

Query Analog or Digital Service
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Returns
+CAD:0/1/2/3/5

> 1->|f COMA Digital service is
avalable
|f return code in "+CAD:1"

Step?2 AT+CRM=127
< Mobile To Mobile data
OK
>
ATDTxxX
Step3 <
1 CALL 1
Step4 <
OK
>
"CONNECT"
Stepb > set Mobile To Mobile fail
DCD signal enable(low state)
>
Data stream
< >

<A 710> WEEA SR Al aggbe] S AR

o dAA CDMA AEl7} No serviceol Art Al 534 oleld 28 5ot
Mi%;QE%Q%QWWV]ﬂﬂaﬂﬂTDM@CNigﬂaq Tl 2%
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Stepl | < | |
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- 122 -
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| <
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o] DPHell a9 =+ ztolth. 18] 3 High : 09078 ppm+ AA ZRE A =
4 ez ol A(6)9 SPHel slgHEt HAAZ d=HH mpEsrA
SHIFT 71¢} UP 715 Ab&3ete] A A3 S 48980 o

SAVE 715 2% SPHe¢ DPH#tS A dAo g wxe]ol A 74at7
Ak 26l oste]l WMEE kS LCD 3ol E#sba, vl A3

A AA wAHol dudd AExHoz L% A wAREZ APt
LE WA= dE R TdE
O ZA4HAE 24 T ugde] AdAEY HA2AHE G
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Cal. Temp : +00002300
Low : 005.0 C

LCD A %o Cal. Temp : +000023002 =AM ZHEEH = old =z
O AS (g R 49 Adgkel g7 tdAE e wgE ghelth Low
: 0005.03CE A3 gholt}h, o] AL SHIFT 719 UP 718 Ab&&to] 24 A
g3 S 43t ol 9uHEW SAVE 712 FE2W 508 &% A4
o] SPLZ, 23005 DPL#te2 A& Aol &= vlxelo] A 3Hch
@ T A g wAS AA g

Cal. Temp : +0006019
High @ +030.0 C

- 126 -



+00060191 ol ®1 AF 7} T]H|

Temp :

Cal.

Z7HA =

3w}

0

[e)

stof A

AL

=
=

SHIFT 7]+ UP 7]

DPH# o =

=
=

=2 30.0& SPH=, 6019

=
=

SAVE 7]

o
i~

—

AR A7 AH

3.

o]} 4]

=
=

A AGA 2] 719 LCD

Eiass

=7t Aol Hof glojof

sl -+= Auto Change Modeol A

& 44

Saving Time

Memory
MODE KEY

2] Calibration Mode

I

= =
=

4

% MODEEZ 74

o3t
Memory Saving Time A% Shift key® A}

2 =

+2& Up

ko3
T

1

o] &3l

=
=

A

A3 A FFagA=" A L A

B

A

1

o

3

= 0o BugEe] 4RES

o Aol A

- 127 -



|

A 2EL <Y 7-12>9F o] d A

s

%1-

T

1

A

a}

.ZTV

2R

o

stk

F A

NI

ofy
=

]

jgase)

o
olo

I
ox
o
ol
o
o

el

N

G

o
B

—_
o

o)
o

ToR

i

ol

il

ol

MnH n
= <F = <
] = g 20
Ho oo =4 =

SEAA A

Aol AAE o = A BA] A

2]

—_
fite)
jgasel

o

TH

=0

ol
Nl

1

fol <ZLdl 7-13>3

171 913

443 Alo}s
2

sfe]
5o

ek
=
9]

2]

A5t

KeN
=

3

LTREFS

L% TCP/IP

o]
PR

<
T

v
o

&3

X

"o

ofy
=
i

—_—

0

5=
ol
4
il

- 128 -



A

o
oF

—~
file)

%

vy &

=2

A%

ORE R

o

-?‘ﬂl-

=
o

-

7%

ZIaPor T4

=

mSQL DataBase
=]

A

74

28
=

21

2H

o
TCP/P

Ay A

o 71t

21
=27
LR

1L

1)

E

=

I

DB

Web 27|

ARUE R HHow 3719

]

¥

o
R

=i
=

TCP/IP
TCP/IP

<29 7-13> E3dd A~

el At

t

nl
)

sherh

S

3

(=

A}
2]

o

H

H

=% Lab View 1|2 Y

S

°] 7bs

E

)
M

7A

<
=n
2}

of

- 129 -



g 7-14>0]l1 PCell #AIHE st <a¥ 7-15>0]t) o] T2 adld AT
HA] ~EloA] AAo] Hi= Zagdow wE|xrt BgstA ")

A3 A 7tvitk A RE AE ol PCAol A4eta FAlol Webd o] &3
SFo] 7hests dolEHolx Mo dFetal g ARE A= 5t
Atk o= A SR RFE HEd trista e dEAAE MY ZEOd
o mA QoA dA #eAe HF£o] US Ade FHAHoE ASF ARE
AEetes 83l

' ES
SHZEZD|S Hsta)l
NO
NO
=E S GIOIE 24
HAAZAKX M) OIoIH EA
| a0l 110164 EA VES
=z
GIOIES 4 DB A B Ol X4 &
I I
<O® 714> AEFFA ) ARGS9 FeAAE fPZe Y oA

- 130 -



e A e ST R A e = D e B0 O el i

BOOG

[ TR N

<Y 7-15> ARSFA D AFS 9% FRRN LY £PEZe)

. Web H7] 219

AAA NN ArPo 7 Fdae A 2o Ao dAFto 2 ASdHolH
£ Wol FAlg A5 & st faEdolste T2 a9S PHPAOZ A48t
Ak o] ZEIAME <IF 7-16>3 o] QIEUle] HEste] AdH A5 A
F8& TR Holguela TR 45 AZEo] gt o] T
< JHUS Foto] SdueAl el AAH A= AR FFA R AEA
&8 doletlolx Zm o] AP = SAstolA HEHT

o] gkuH= AFoRHH AS ARE Wolst Webo

B Adg Z2ad glo] 10& Ateld HA ARE B F due A wEl
A4 BUHH HFsirt o] 23S Windows 98 o]l A AEste =

2agor wtEAl QIEYle] o] oo Ay AT

- 131 -



[\ e
/1\ YES
Cav A=Y
m:||
1
| B A

S0 BI0IE LII‘
8322

<< ér

<19 7-16> Web ®H7] Tz 13 o] Hgt

El':'@%lmi

W WY TR AN Al . .= =

e [wr = ™ L]
ol e - W e s ol 80 5w (] - il 5
il o W e LY -2 e e e —— ="
DEGSEH BT DLIGE NAE s NHESEY Bt DUEE AW
-
1EE
L
e
i — TULLY
FRIH
| Pl = L -

<9 7-17> Web 3738 oA A3l shH

o} dlo]Ej o] 2 X2 )

AA AR Holy wWolxE FF317] fste] <29 7-17>3 o] MySQL
£ AF&Sdth. MySQLE  dojwlo] =g Heddol®  SELECT, FROM,

- 132 -



WHERE #hi= 3709] 713 42 Sato] £417 dolguol~2 A3 F 9
e AT dol @Al wA dolE o) 2ol A ALgEE Aejelole] ¥

zow Agda gtk dolEuels Aui oel de] AFE Axw o
Hol AR s AARAAA el A olate] Fa

_—

H

of

Alw) o o4

= ARES Sl dolEuol 2 THSe] BERUA BUWE Bael o
5 4
e e s LE vele o]~ qel g ol

FolA B Aag dolEuols TaRe FAHoR RuFE

AFH Azuowny 24 240 Ag” A5 dolHMol~E Haol
Sl
A= Are Az

SRl ABE2. o AAA FHow Agd Fr =

olz~o] AFHE AEE TCP/PE %84 U@ o=w

= 2

~
: AE I el ke L T —
& rd® DI 1 3 0 BN 1 0
T rda BB EIES 18§ 0 i
FdE 30NN E 00
3 r o & I 0 ILI HEND I3 1 | R
HIME] 2= P EEEIE e E O
| B e WD RIER N O ERERR
i ol oA R IE B IR 10 RN
GIOIE{H O] 2 Fldr T ISR WD RS
el P w R W E 0
: | - Cdw MO ORIE IVHE ES 2R 8 e
- RIGHI B4 ~dw B4 RGiE M 0SS 0 s
%E;'-ﬂtiﬁj'léﬂ — rdy HO0 P EIE O 0 e
~dw D00 EE 1
L /_l_ rd® DD OILO BN U T O i
SN S ) ~ ! e
N T |, . ':I Jw Hoopmmm wmi w0
( DEgS=s — ' r Fde =2 o@D ODL W =S @ 0 s
T — - | owwon e
(MySQL DB &4 %) (DB3}¢l #}=st¥)

<9 7-19> dolgHlo] s LR aMEAEe} 3

- 133 -



i
1

T

iy
o
oF
ol
.z—_i

—

14
Ho

A4d 4

o7

o
e

o)
1
Ho

<Y 7-20>¢F 7o)

T
O =T

BH

5™,

el el wel A

S

bl A

# aLo]

%7]0
o] HWA A B%

il

i

s

KeN
=

CEIEEE

5

Asto]

vl 5

=
=&

gsta of

]

-
T

&7 =]

A
e

|

-—

Ui
HH

)

o2 9

/\O]—

AEe @

ar
=

SRR

Aol 435}y

=
L

|

7

g

1|

ut}

A7kol

o

oF

Fu A HAp dstEn 2eu A A el A

2

o

ofy

PR A

S

# 238}

a8y ZTA
o] XEow H4F AR F %7t 3000ppmS

=
=

3)

b1

A

—r

oF
)

R

-
e
o
o

o

70

4719 A

ol A

R4

A A7t v=27] o

Al 71

[e)
=

s

[ oolmE AA

9]

GEEt o

- 134 -



14050

1200

T

z B

(USSR

Ll

[n]

<Y 7-20>

14 Gaso

A A

-
T

<oy 7-21>

1-22>

slolt}, <29 7-21>0 A AL ET}

1
o

Atk =

% 4

[e]
A=

1
o

HoAtt £ Sk wheh A GEEst Soks

)

o]

¥ OAEHE F 9T

w7

A

&

A

A7) =

1
T

olt}, 183 7]&o] wrolxA

- 135 -



100

1]
1 2 i 5 E 7 ] 2] 10 11 12
L) ZH
<9 721> A FTFse] dE=Wst
24,0
F2 0 4

I |
1]
iE
ok

]

[nh] T
1 d ] a 5 & T a ] in] 11
LIZHR

< 722> APz F2Ewstad

- 136 -



7
Njo

el

A
il

gl

I

e}
o]
™

=

ol g}, weA

1
T

= e A= R B 4

1

R s

=1

BH

iop-

00

iy
o

ze]
NI
el

—

.Zfl

)|

1t

FA T

[s]

Mo

_"

g ol A
44

[e)

A&

T

o] ==

)A
2]

Z]
2]

A7t

Y=a+bX=Z YEtd F 9t}

qr
No

o
Eoal
vl
Hr

il

ok

o

3]

il

0]
yal

Xl g

[e)

=

ol w bgk

)

w9l 371gel m

atm,  X7b @

7] Al 2t

- (9)

- 137 -

F(X) ——mmmmmmmmmm e ———————(10)

SXP—(ZX) ¥ n

|

Ay

SUXY)—2X> Y/n

[}

> (xw)
11 (Y)-b*

>3

a

aff o] A 2 dll o A A ZHS

9

™

ol
Atk ol W agtdt bkt ANk @)= 7+ 4 Uk

=l



N\
ol
it}
jules
M
off
k1
il

% B9 Aol zelA 208 o2 83
sto] dZAe (F 7-3oRNEH 7 & Ak

(F 7-3) AAOR 243 Aeria

A Zk L AiEse N
(A7F X) 3l (ppm, V) X2 XY
00:00 1 1250 1 1250
00:20 2 1261 4 2522
00:40 3 1265 9 3795
01:00 4 1267 16 5067
01:20 5 1274 25 6369
01:40 6 1277 36 7664
02:00 7 1279 49 8950
02:20 8 1277 64 10219
02:40 9 1276 81 11486
03:00 10 1274 100 12744
03:20 11 1274 121 14012
03:40 12 1271 144 15250
04:00 13 1269 169 16498
04:20 14 1266 196 17726
04:40 15 1261 225 18921
05:00 16 1258 256 20126
05:20 17 1259 289 21404
05:40 18 1257 324 22631
06:00 19 1261 361 23956
06:20 20 1260 400 25193
06:40 21 1258 441 26428
07:00 22 1257 484 27647
A 253 27851 3795 319857
o+t 115 1265 172 14538
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07:00 1257 1261 -4
07:20 1255 1260 -5
07:40 1256 1260 -4
08:00 1254 1259 -5
08:20 1250 1259 -9
08:40 1246 1258 -12
09:00 1244 1258 -14
09:20 1243 1257 -15
0940 1239 1257 -18
10:00 1238 1257 -18
10:20 1236 1256 =20
10:40 1233 1256 =23
11:00 1233 1255 =23
11:20 1231 1255 -24
11:40 1232 1254 =22
12:00 1234 1254 =20
12:20 1234 1253 -18
12:40 1232 1252 =20
13:00 1235 1252 -16
13:20 1234 1251 -17
13:40 1238 1251 -12
14:00 1233 1250 -17
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(% 7-5) AN A 4574

224 8] A2 (Y=a+bX)
A1 ZHX)
a b
07:00 -0.48406 1272.6
07:20 -0.54336 1273.1
07:40 -0.57769 1273.8
08:00 -0.60997 1274.4
08:20 -0.67048 1275.0
08:40 -0.74128 1275.7
09:00 -0.80992 1276.2
09:20 -0.86785 1276.8
0940 -0.93219 12774
10:00 -0.98278 1277.8
10:20 -1.03228 1278.3
10:40 -1.08673 12785
11:00 -1.12663 1278.6
11:20 -1.16314 1278.6
11:40 -1.18334 1278.5
12:00 -1.18783 1278.4
12:20 -1.18684 1278.2
12:40 -1.17916 1278.0
13:00 -1.1769 12775
13:20 -1.15852 1277.3
13:40 -1.14271 12771
14:00 -1.11229 12771

- 141 -



_5_!

a7 o]

Ao 3

2ot AEg sk 2ol

—

<
.ZT!

o

@ apol7t oleh we

A}

Zge

i

RE ARE GREE

Kol
=

Py stol A

NE R
==

ol

239 &8

=
=

& 9

H
BH

R4

SHA

(Y)<t

fl&ol whe o dA=E

9]

BEE

stel o3&

= 59 (% 5-3)5 Fu=

T =, 49

1

Il
=

POl A =S
w7

]
b

0

=

w

el

R

H
-

o

o

S s

i

1SS
el
o<

B
+

ol
Wr
M

o
N

H
B

Mo
el

o

i)

- 142 -



_—
"o

o

==
"o

B

=]
A s =t

1
T

A Aok <28 7-22>

S

27

B AGA 719k Lol w

ki3

7l

foll B2

o =)
5

1]

)

ZaAH o7 Ak

—_
o

o
2
|_../.|\l._/ (@]
< U = 5 W
Ho o 2030
g A 34 i
> SEy Ho w._ N AL
W IH e =
05 &0 all
S - K
30 _Mw 90 =3
>
R0 L
B M
L o 20
= SIS i
o bl e O W
o0 Dy m 40
all 0 30 0 I
< Hmwm 1t 80
Hoq m:

- 143 -



A8 F AAdEANLE AF T8

B oAgela Aud dadnasse] 2838 a7 95 34T
Szl A2ES AAse] A4 ARG AN
9 813 o] FEegon, 714 o

2 57
FYEFE THHL A7 diel Asre R Yol AAI YA

e AMATE A48 FAXNTE Z3she] A 1959 H5T9
FEF 2M A, "k MEATE Aol AT BAer dEes F4sn
ATt

H BATTERY
: AR (12v)
% J
""Q. 0':
3
e RIS 4@
DC 12V DC 12v CONVERTOR
77~
AT Base
(KEY) EE Transceiv
(LCD) er System

. To the measuring HATHETA| ||_ AT
Intermediary and recording unit (cPu)

box

-

__ Mobile
Station
Controller

> RS 232 54 olsSHEE=

| #
(MEMORY)

HHA
(4~20mA)

F24K
(4~20mA) 1l
TR HA
T (4~20mA)
& 3¢ CDMA Modem
i (TCP/IP)
Sensor "“‘ E@
SERVER
550 SoER
LEEEN

<9 81> FeheluA 28 AG AAE

- 144 -



35k

A s o AR} %

Ky

g 5

I

X

stel dgAEe] i

S

3

&

Hgo s 7
A}

[e)

=

2
Fed, 1989 il

A PR F9HE 12440ha B HA 2 488.6ha® <1 8-2>¢F o] AFA

°©

=
=
=71
A}
S,

Al

2003, 20049 A= A

<
T

}

9
pal

A3

)

=

A LA RAAT

o
=
!

Ll

fiTe)

Ho
il

e

1

T

1l 4]

0

b1 9

°

ARl ol

=

=

&l

9

o )

[}

Fardol A Al 48 10% Fd& &askal Atk webA

<

-

i

%

a g

st e,

S

L FAAFH 79 R +2d87

KA

o

B

mK

T

—

0

B

- 145 -

Fal gt

°©

7k #1A



=
JI
X
——
)A
il
/\
¢
00]
TR

-1
V

23!

)

44

e
=

o

B8
el

4

o
bl

LHERSE T

1 o]

O

~154 mg/L

=7 93

ol
ojn

™

just

863 mg/L= A4

AE == 257~

=9k}, 20034 A}

A7l 7+

- 146 -



N
mo [oN] LO <t [y <o) < Q0 (] o™
O S ™ [qp) LO LO LOY (o)) <o)
H o (&N o — — — N ap) 0
B
T Q| N | x| S| M
o | S|~ 0| == S| = | = | =
Sloa|lu|s|ala|le|s]| o]~
Q ] — [N [aN] [qp] N < — (o] [aN]
[aN] [QN] — [aN] (O] — (@] (@] —
-
~
G I T R O T T A - T I I
T |lo|lo|ld|lo |l Do |o | I
Nd
ool gl "
MoX W X X
XA o] oI o] oI =
U]l { oF (- oF ol
% T T A
o o <
g

71e sF = 3ERYH 5¥7HA dE vt <Oy 8-3>3 %

PN
T

ks

-
.

AR T
°] 600 mg/L ©]

=

)

100 mg/L ©]

-
i

71el
TFANME <29 8-4>% o] Ao of

o

<)

o

7.

, 8¢

)

o

o a8y 7

4 e

o, e

()]
AN

o

d

bt AL
2.00 m(:E371F)

1}
S

=]
£

IRV RERREER I BY

=718

i

Hkel 2ol 2004

-
.

Tk <f 8-5>A H

770 mg/L

(2.0m)<

=

84mg/L, A%

(0.5m)<

3=
aAr o

@ 23

g

s

_Zfl

i
M
Ho
pajn!
ol

—

+

o
_&O

- 147 -



|

l.l|-||-.

2 o

L |
1

P

="
E—

<

(14 P

L
o
(EW OO0 LS E R

3

1 g a1 L 1141

o

=

41

31

i

()

o ]

5
= —

C/EWDn0LE R 2

&1 101 1141

B

L

)

#

- 148 -



—

O

oy
_z_o

3

A

R

S ook meb A TE 25

o}
=

T o) Mie)
e

7

w
u -
— .r.u. £
& 5 - -
o - -Ju.ll -
o .———
]| e o a
: M,.Wi
| N
' .--.p;..m
H
a
“ -
. {1/ E...__.:.__;: ;.Mu..ﬂ -

4710

sl |
&3 4|7

3/2

=5 7|22 4 50cm, 150cm, 250cm 3A] F

25
]
=

o3

H

stk <9 ’8-7>

HAow %4

1270 mg/L °]%F

KeR
T

930~1210mg/L ol A" T35 A5

~

&+

=0

Qe Aol7l gk ey

—_
fils)

oF

ol

- 149 -



T
=

=

o

%% 2000 mg/L 7] %

I 4K 271942

A3

= Pk

Aol

AA W A7) R LEHo A

32

4

ol
{Jo
~

»AO

W

A 2 A LI (HMA AT

744ha® <198 8-8>3} 7o

EETE)

l

s

4 48 800ha

=

7}3}

=
[¢}

2000 mg/L7+A]

1 e o

3]

7] )l mEell=

o

550 mg/L,

}o]

Al

L

A

o

BEE Y

o] &

- 150 -



Eimasl.

Ll
B0

a)

—— E=i05m)

| B R S VT FHE
Al 514 512 B
2

- 151 -




e
alg

—_
o
jpuze]

0

il

&+

slo] At

P

00

—_
fite)

)

o
o

Ho

o)
ojn

e

,_._mo
T

o)
A

4

M

Aol t.

ok 8l

,_—ll.

+

N
el
>
=0

)

8-2)¢F %] 2,300 mg/L

200

H7F $-#3 A wolXA
M7 S L3}

9]

FEA

shof

2=
°

)E]—

744

=
[¢)

oAtk ey
T3k 2004

1l
=~

mg/L7}A]

%

fze)
Nr
]

o,

~

e

-

13,800 mg/L= % ZHTH

ke
T

A1 % (5.0m)

?l_

600 mg/Lo]A]

o
T

< (1.0m)

A% %

0
_ZMO
AL

iz

ZEE 1.0m A

bob

3|

7 Fa

(1.5m)2]
L7 A 2

=z
1l

o

&=

5] 7] AAQl 3delA 59 Aol

E
=

&

o]
=i

gtk webd BAL ggEst )

B

bl o,

A8

= <29 8-9>¢

al 7

- 152 -



(% 8-2) 79435 dsx W3} (&<9'mg/L)
S A SH =5 A5 H]
2004. 2.26 1,290~ 1,330 1,270~1,310 1,060 e
2004. 4.29 1,700~ 2,300 1,680 1,930 B
2004. 7.15 1,770~1,930 1,770~1,790 830 o2
2004. 7.23 600~ 2,200 200 - 722 A575
(3 8-3) 935 4 =5 2004. 7. 23))
T4 (m) LE(T) 5 = (mg/L)
1.0 235 600
2.0 23.4 2,200
3.0 23.2 11,800
4.0 23.2 13,300
5.0 23.2 13,300




ol

.zg_l
el

—

+

o

vze)
_XTI
&)
o

—

<19 8-10>+ 59

1
T

7 Ak

1
T

<y 811>
o7 2 50cm, 150cm, 250cm 3# H S o

e

o

o

X
_XTI

5 R

3

A% = 1000 mg/L ©]

o}
zo
22

Nfo
o

T

T
+

o

o} Wi

o

4,000 mg/L ©]

Kol
T

7 43

@.o

Nfo

U

K

o

Aol

=

sk

1500
1400 4

o} 514

130G

EuS&RE

15 ¥ 15

¢ 14

- 14 -

B

¢ 12

<1d 8-10> 7|4k

¥ 11



=

s

W

e w3

-]

AT Aemws

&

< 811> 7)AkFs%

s

-
R

=2 Aotk <19 8-12>

=
2L

7}

bol 95w

S

o H
3l ol BA] 2~ ] o] T,

= 30

}?3]'

o

)
e

© 2 50cm, 150cm, 250cm 3%

<19 8-13>3 7t} o}

=
s

zg 7]

3t
2 3}

-
R

3

€

N

T
.

i

gaoltt.

ae %

43} A7t Hofof

A3 A HEAT

- 155 -



- 156 -



4000

=00
Q —— T &
=y
'u'=-'| =500 - T
i ; —i— | &
m

2000

1500

1000 -

Ev23 24 T o] 82T

<a¥Y 813> HE Y de i)

- 157 -



<1¥Y 8-14>9F 7ol
7F 3,000 mg/L o]’ st a8y AA T8

Aol AExE 1500 mg/LE W37 A

&

o]l;:

i ol A g o, <19

A3

}

;OL

A

257

xc}

o~
T

%

H|

-
T

<y 8-15>

1417k

8-16>+=

14 A= Aol 7k 1A

(2.0m)9 9=+

=

©

W £=(05m)3 A

171 w3

3T

o
NIr

w
ofy

R

+

—

N
4

el
ot
oF
3
TR
o
T
A
K

ofy

1=71
3 |

=
S

——
——

2004y gEl

2004 38 200419 a8

20044 18

4000

3000 A

10600

i
20034

20ay owl

20044 68

.

|

A AfA L A5A

v
I

<9 8-14> W

- 158 -



e
. llli'rﬂlll',l-l [ '“. ok

|

BEimg/l)
=

B,/20 T4 e Mz LA L] T20 Ti2a R

<19 8-16> M| EZAF Aerws}

- 159 -



AR et # 25

=
=

3)

o]
=i

-
T

wjr

oy
w5
ol
o
,E
A

2

b gof s

S

fl o) A 2~ 6] 2

CRCE

o
=

N
il

=S
"o

B

w
ofy
oR

+

—

0

A4

=
1o

of

ha7} =& % 9lal 1474
WA 387,696 has &4 %7

23l

Z

Hol o 20039 7o R 1887 ATl A 76

A el A 59

Zha7b Al

]

A& 21,910 hael™, 251,295 ha

=]

151¢] 71

o

M-

A &4A 1,862,600 ha®l

= wol)

& =]

9]

1,138,400 ha®] 22.1%¢]

g = WA

1A

3]

13.5% ¢l

Zhaol o] &t}

WA e o 183

oF 14%° 2abd, dAl #NHA L oF 20%0°] o] =

o

=K

%
o
Nfo

sl

THET

H = 7F AA R

u

= g

yAO
;OL

=A YERa 9lar, Ca9k Mgel o

A=A el 7

T =
S S%

g

Fol 3ol A 40H) %

S

Aol 1]

aho] Wl § wA YERL 9

%l SAR gtol A%

-
It

4 <Ql Na ~

=
"o

15217k

o3 )
33

ik A A <

Hokel b2 21} 8

9]

1}
=]

A

s

- FH7INE AR v

- 160 -



A

)

ofy

M
Ho

BR

o]

=y

=

Fo}

ke
p 4

oA EL7lel A

3|

o
=

g A

ow 53] Z57|7F ZA5-7] 5} Huf o]

AdEE 03% °lFd A7 =
- R A

-
oF

™
B

—~
fIfe)

59

4000 mg/L, &4+ 2000 mg/LollAl FH SAAoE

=S e)
=

bof $1F7] 9}

S

o
EERIEE EEI-

Aol Agol A

Wl
= Ao vt

(@)
=

iy
o

_5_!

,_._mo

wm.o

1
ol

=

4y A=,
0~28,000 mg/Le]

o=

ki3

9

0
HH

il

20~

-
T

1
o

stg.om =499

S

=}
S,

- 161 -

th 22414+ Ptl00S = A

O:
A

| 2] 5f

A

a
W

q

s

Isolation3] &, o] = A A3 2E F7}3}

&



1e] A27F 100mel]

} %

R4

sk tje] & AA o]

shalut.

3
S

3t

o

| 7R

L AR e A A o) %

B

AR

+
ol

o
Hlo

_ZTI

FA G A ol A

) 7] A1 7+ Sleep modeZ A5 2 315 7

A th 2281 E 870

S

A}
2}

J

I Sleep modeE A&

-

&to] A

& AHgs

=

o

Al MSC1210 CPU
i

0]
AN

H
%

—
o

bol 2

°©

A28 72 A

Einis

=

1,

=

_ZTV

AJr

\WO

of W vl =

TH

H

vkl o 22 PHPS} Lab ViewZ

=

=
=

2E

Ao

}
- 162 -

TCP/IP

), A AEA]

<

A

€
A Q1 FARA] G (FA}

=)



J|m
ol

=9 @)
445 A des SH4EA
(Z€¢H 3 1 10-2004-00538603, 2004. 7)
Aol E % =] FAeE defer B Ede] g
(Z¢Y9H 3 1 10-2005-0062913,  2005. 7.)
- =w(17)

ko8] 1<l

2 230 M dF-HESEAH B A4
. = VI2(2) 64-71.

. 2004. H

A79E 2] 491, 2005. The desalinization of saline-sodic soils from

reclaimed land by soil washing.(poster 312) A|7x &% % 4
ofAlobt ¥} EFH] 5 8h3] A3 e 2 (

Z~¥E]). 2005. 06. 01-05. #
=EE

i

=

ol
2

¢

o.

- 163 -



1993, +H &8k BFEAF pp323-327.
12197, &A1, 1998, §-8 veb A

o

pra

A,

Aol

g3 #] 31(2), ppl20-127.

FERAA TR, 1991, FE| &3 7+H A )

™

B/

—~

;.01_
o

2o

%

ATz, . 1973, 1FH A kA

A A1 314:330-333.
3| A 32(2):234-242

11.4:323-332.

1

o
=l

in
gl

X

Nd
o

)

] A3 o1 T 1A 447462,

)

)

vzl

X
%0

A

Al AR 314]:133-156
B 28(1):20-27

Ry

A

-

54

st
o
Ho

e Azl 7l

P

e I R R R

o]
™

719EE-AE, 2000, 2000
At 1998, A A

5%
3k A pp26-27.

|

A
pi

o]

o}
!

)

|

&l

AR 1991, 3FH A o

%,

S0 7t

1

o
p A

Ab. 1996. 2

&k 1997

ﬁo
B
=

(7)20008 -

=t
=

()

5]
5]

te Aui7lE el

2

P

o %

A A 7 A el
- 164 -

A 1998, 1A A

& 4L
[6)

&



ol

)

2 7],

WetrlEd.

el
of

3
471

S .

B

FAE 2004, 2004 7)1 wrzA A

ks

il A~ st AL

9]

=
=

o 9

ENTEIEES)

s7lE
&, 2002, ?=re) A A s, ek, ppl29-228.

g, 2002, 23 o)

& R
=

5]

i1}

. 1998, “A

=}

oo

A

Ho
~n
;O._

O

K
_Eo
N
Ho

_Eo

—_—

Ho

_Eo

—_—

Ho

. 2002, F=ro] A A F<

XOP

AT

j=4

TS 9. 2000. A71%

, pp241.

-
N
ik

el

AR,

Tor

4 (1988)

=3 A

WA s FaE R, EA

. ppld5-167.

&1 B 31.49:485-500

SEENRE

2=
=

]

AT FY7

o

)

- 165 -



&l

Qe 1%

A, 1976 S EFA A

gl

Z

FEN]X]9(1):1-8

3|

4,

A

oy
Ho

—~

;O..u
)

—_

@)
M

fex]
™

l

A

%

EE

1976.
T AlE AT R 14 :1485-580

o] 4 7].

’

EEke)
S

3

o
-

%

o

|

ol

A AE N

Fol 3}

[e)
[e]
Al AR 314581 -586.

T

BH

A -1 31:572-579.

[e]

R
F3] =] 22(3):180-190.

1989.

—

<
o

)

Tor

Tor

of

B/
"
B

A4 oo AY % olshe 4
Aol #it AF AT HHE A 86674

Ak 1967. CHPY <38t 7H

o]
k=i

b

L A A

il
0

2003, ¥

pp.20-31.

ek,

)

s
Ol

]

o

2003. The estimation of dilution factor between two soil

sl 32

]

o

=T E R 253 A 36(4):193-199.

3|

salinity analysis methods.

- AR E S

A 20(2):67-79

3

3|
pud

T 212632

o)

o
w
N
N

\mo

0

Fr] 5813] A4 310 246-252.

(¢]
[e}

ff Skl

9]

A, A71H, Ag3} 1976, $-Eviet &

14 9(2):101-107

ks
-

}ol). tER

A AFOLEE #BE

z=

?}

o

|

ol

- 166 -



o

™
)

9] 221, 2002. zFH A el

3

<

B
Tor
Y
y
Ho

G

—
fIfe)

1. 31.44:602-609.

A A K 314 :1446-453.

ppl27-132.

B
i

—

<
K

b EAARE 7:131-138.
, FH7IEAT A 146-147.

£

- }.31.49:393-399.
A A

}

k)
yal

SHAL

QLN

1971. 7HA <l 2]

=8

Al A -1 314 :587-594.

):21-26

5 248

1

fY

by

1997. 25 LAk AT
b

T X 314:609-615

A
=

=
i .

3!

(9

l

o

pra

Aol el 3

(EFHEH) 31(1),

al

S|
~

1}

<A

3

A

1

2] Bk

Tf, 1989, 7F

Michigan.

Environmental Sciences, 2nd ed., Americal Society of
- 167 -

Agriculture Engineers, St. Joseph,

OrCad/SDT III, Release 3.02, OrCAD System Co.

pp37-50.
James J. Brophy, 1991, Basic Electronics for scientists 5th ed.,

McGraw-HillMitchell, B. W., 1983, Instrumentation and Measurement for



FAO. 1985. Water Quality for Agriculture. I&D paper No 29.

FAO. 1999. Soil Salinity Assessment. I&D paper No 57.

Punidadas P., Decloux M. Trystram G., 1991, Computer control of a cross

flow microfiltration pilot plant, Food-Control, 2(3), 152-161.

Page A, L, et al, 1982, Method of soil analysis, Part 2:Chemical and
microbiological properties, ASA and SSSA, Madison, Wisconsin.

Pessarakli, M. 1993. Handbook of Plant and crop stress. Marcel Dekker.

Show, R. L. 1988. Soil salinity and sodicity. In:Fergus, ILF.(Ed.).
Understanding Soils and Soil Data. pp.109-134.

Staples, R.C. 1984. Salinity Tolerance in plants. John Wiley & Sons.

Sumner. MLE. 1999. Handbook of Soil Science. CRC.

Sumner. M.E., P. Rengasamy and R. Naidu. 1998. Sodic Soils:A
Reappraisal. In: Sumner. M.E. and R. Naidu(Eds.). Sodic Soils.
pp3-17. Oxford University Press. New York.

Tanji KK. 1990. Agricultural salinity assessment and management. chapter
13. Crop salt tolerance.

USSL Staff, 1954, Diagnosis and improvement of saline and alkali soils,

USDA, Agri, Handbook No60

- 168 -



L

Hol ol EA| AE] MM

1.

A AAI 2 ALYF
1) CPU : MSC1210
2) 4 ~ 20mA<¢] 8 Channel Analog input
22 Bits 43e] A/D Converter(+20000 Counts)
3) A9 : +12VDC, 25Ah %7
O 2 o 496 T 55 nA
@ Sleep Mode *] : 40 ~ 50 pA
4) Real Time Clock(DS1305E) W7
5) Memory AR :
D Program Memory : 64K Bytes
@ Data Memory : 64K Bytes
6) Analog Input AF% :
DO 9s%E 0 ~ 2,700 ppm
@ =% :-10.0T ~ +50.0C
7) Data A% &= (&g e] E£3F) @ 50008 =784
AU R, AR R A2
8) RS-232C &41 1 9600, N, 8§, 1
W& : @ Data 8% - 50003 dF &=
- @A Data &&
@ A3 B3R A
@ Data A7 A3tz
@ Power*l Data A% 1+4 %4

® A &% Data A5 Clear

yU‘L‘v

o

- 169 -



9) 2 Point Data =4 w2
10) 20 X 2 Line LCD A
11) Key A& Al Buzzer #t&

12) 2tk 4 Key F4F W2

&

A" F3Z}

7F. A" A 9¥9 ON/OFF

O Az="eol mwel AYSE d4% T xdr]E ON&d 7717}
[e)
o

@ Nxw 45 WE F

)
offt
rb
i)

R
L
N
il
O
S|
25|
ro
ok
=
o
2
o
o
)
e
ro
v

Auto Change Mode 0
EC 1 : + 001.203 mS/cm

@ ©] Mode Ejol* €S OFF %t

th. A)2¥ ZAE AF EFA Mode (Auto Change Mode)
O A"l 52 43S LCD3Hd 7t =4 d&5¥z 5xnit AFo
2 XA s

Auto Change Mode 0
EC 1 : + 001.203 mS/cm

Auto Change Mode 0
EC 1 : 4+ 001.203 mS/cm

- 170 -



2

Auto Change Mode 0
EC 2 : + 001.243 mS/cm

2

Auto Change Mode 0
EC 3 : + 001.509 mS/cm

J
Auto Change Mode 0
EC 4 : - 000.001
J
Auto Change Mode 0
Depth + 001.01 m
4
Auto Change Mode 0
Temp. : + 022.3 C
J

Auto Change Mode 0
2005/07/14  12:26 57s

2

Mobile Not Exist

- 171 -




Auto Change Mode 0
EC 1 : 4+ 001.203 mS/cm
2. ANl&" ZA%F $£% #A] ( Manual Change Mode )
D Auto Change Mode °4 MODE KEYZ F+&t}.
@ LCD3}He] Manual Change 1 &2 X A| %t}
Manual Change 1
EC 1 : + 001.203 mS/cm
@ Manual Change Mode *Efol A Shift KEYS w2jW 7z} d&Edg =
AL oz A7 E LCD 3t F A3}
Manual Change 1
D 2A4FE $5 EAEA
Manual Change 1
EC 1 : 4+ 001.203 mS/cm SHIFT key[
4
Manual Change 1
EC 2 : + 001.243 mS/cm SHIFT keyd
4
Manual Change 1
EC 3 : + 001.509 mS/cm SHIFT keyd

- 172 -



Manual Change 1

EC 4 : - 000.0030 SHIFT keyd
2
Manual Change 1
Temp. : +022.3 C SHIFT keyd
2

Manual Change 1
2005/07/04 12:26 57s

SHIFT keyld

2

Mobile Not Exist

® Auto Change Mode® ™73}l Manual Change Modeol <] MODE
KEYE F W F&tuh

Manual Change 1

2

Auxiliary Function 2
2005/07/14 12:26  57s MODEH

2

- 173 -



Auto Change Mode 0
EC 1 : 4+ 001.203 mS/cm

v}, Calibration Mode
(D Calibration Mode& Auto Change ModeolA] MODE KEYE F+ W =

?] Auxiliary Function Mode® % ¢]3}tt}.

Auxiliary Function 2
2005/07/14 12:26  57s

@ Auxiliary Function Modeol 4] Calibration KEYS 5%7F +& % 3dq

Calibration Mode ——EC--7} ¥A]¥® % MODE KEYE TE&t}.

Calibration Mode
- B MODE &
4
Cal. EC1 : 4 00006199
Low : 02.300 mS/cm

@ Calibration Mode®l+= EC, Temp, Time/Date, Memory Time(# 7 A]

B 2A)E WAT 5 A

@ WASnA B WaE oW MODE KEYS el ¥ )
Cal. EC1 : + 00006199

2

- 174 -



Cal. ECT
High

+ 00023100
05.000 mS/cm

4
Cal. EC2 + 00006199
Low 02.300 mS/cm
4
Cal. EC2 + 00023100
High 05.000 mS/cm
4
Cal. EC3 + 00006199
Low : 02.300 mS/cm
N2
Cal. EC3 + 00023100
High 05.000 mS/cm
N2
Cal. Temp + 00002300
Low Value 005.0 T
N2
Cal. Temp + 0006019
High Value 030.0 T

- 175 -

SAVE € = MODE <

SAVE € = MODE <

SAVE € = MODE <

SAVE € = MODE <

SAVE € = MODE <

SAVE = MODE

SAVE = MODE



2

Setting Time & Date
2005/07/14 12:26  57s SAVE @ = MODE &
J
Destination Phone
NO. 01023094627 SAVE = MODE
4
Memory Saving Time
10 min SAVE & = MODE &
J
Calibration Value Of
Origin A/D Data MODE &

© Calibrations 2A1g+ ¥ MODE KEYE =5

ottt

<3 Auto Change Mode®

® ¢% Calibration ( EC 1 ~ EC 3)

- LOW %t Calibration

Cal. EC1 + 00006199
Low 00.000 mS/cm
cd9E AME FHFTO 5~1023F 97 =0
Y3 Low k& Shift key®= A& ol&g & FXE& Up key= F
heia=

- 176 -



- LCD 3}Ho] EA]¥ Cal. EC1 : + 00006199 Analog Channel®] A/D
Converter #o.2 W37} A5 of Save keye F2W Low kol A%
et

- HIGH %k Calibration

Cal. EC1 : + 00023100
High 05.000 mS/cm

o2

o
o ob i
rir

o

AAE Span &9 5~1087 F7F FEth

High #< Shift key2 A& o533 & $XE Up key= F

o

- LCD3}Ho] % Al¥E Cal. EC1 :+00023100 2 Analog Channel®] A/D
Converter #to 2 W37t A4S uf Save keyZS F+2W High ko] A%

A},

@ A A7 A =4 ( Memory Saving Time )
- Memory Saving Time Mode¥ Memory Cadoll =74 Data’}

a4
Alzbel ofs 1 AAvG A ¢ =S A= Modeol .

Memory Saving Time
10 min

- o] Mode’} 23 =7 s ¥F=A] Memory Cad’} SZo] | ofof
gk},

- Memory Saving Times AA3s7] 9184 = Auto Change Mode®ll
4 MODE KEYE + W &7 & th& Calibration Keys 523t =7
Calibration Mode® £°]%t & MODEE Al w8FH Eo1t

- Memory Saving Time A% Shift key2 A& & o]&3 &

Up keyZ 43 43 & Save Keys =8 TH AAo]

o

=

o,

9

)

- 177 -



Temp(==%) Calibration
- LOW %t Calibration

Cal. Temp : + 00002300
Low Value 005.0 T

- 2% AAME Y Low 2571 A E

- ¥3F+= Low 2 Shift key® AgE o]&3 & X5 Up key®

- LCD 3o W 9o FAE Cal. Temp:+00002300> Analog Channel
o] A/D Converter #tO 2 o] zto] A £z <lo] 9lS w Save key
£ 721 Low kol A=t

- HIGH %t Calibration

Cal. Temp : + 0006019
High Value : 030.0 T
2% AAE Q8 High <=7 4450 Qe gl Yeth
Y3l High 35 Shift key2 AgE o538 & X5 Up key=
ki

Channel®] A/D Converter o2 o] ko] A Aol ¢S o
Save keyZS 2w High ko] A 3# ).
©@ I 2 AJzkxA (Setting Time & Date)
-Setting Time & Date Mode:= 7]7] AAoll A A€ Elolm & AA )|
T+ Mode°]t}.

Setting Time & Date
2005/07/14 12:26  57s

-Setting Time & Date 42 Shift key2 A8 E o] 53 & ==

T

- 178 -



Up keyZ 43t =43 & Save KeyE =259 A o] #Hr},

-AE9 2005 T A 7 A e FAol HA s AAEo]
-AAo] 4EHWM Mode Keyes Ald F2EH A5 JEId Auto Change

Mode® & # ).

3. FMEFA ALEH
Memory Cadt= @44 WA oa] 48 Ans A7) 98 444
q

Al o]tk Memory Cad’} 12 ] QO% QA row =Aw Aust AAE A o

7] WEoll WrEA] v Jt=s Ad g

ol

7b 3R A 443 £

iIh3
off

ol
=1

2L
(o,
o
re

AL
ol
ol
)
)
(o,
filo
(L
2
Sh
L)
r
)
dlo
offt
r

@ SJFHMEAGAE AladoA &

U SA3AE 2= Y
Memory Cadell Ad¥ FAAEE Comwinx ZZ13S o] §3fo] ThF
=3},
@O ‘Comwinx’ Z 2195 233}
@ YFHo dZ2d LEAZ(COM)E A8 3],
@ HWEHFA | A A5 FE FAS
- ‘Comwinx’ Z 2713
- ‘Comwinx ZzZ139] ° 2]
@ AFE slas g od vEgst=e AFE A8 E PC(=ER)
== g
- ‘Comwinx’ Z& 13 wW&o] #o] ‘4 AtTheRequestOfDataS0001E0015 Y

EECESOEEEY

- 179 -



o
W
i

ol

o

o)
Gl

=71

2}

iy

Comwinx

3

o,

o

==
=]

[e))]
H

o] e ‘4 CLSDATA L HEHo =

Z2ay 3y

’

‘Comwinx

- 180 -



m
o

mr
-

- 181 -



- 182 -



- 183 -



- 184 -



- 18 -



- 186 -



- 187 -



- 188 -



- 189 -



- 190 -



- 191 -



- 192 -




---------

E !}EEEEE i n Egﬂgggg

- 193 -



- 194 -



- 195 -



- 196 -



- 197 -



ARSI E DG A] Bed YL deHon BE E:

shol A o gy

o
=

- 198 -




	표지
	요 약 문
	Ⅰ. 제 목 : 간척 담수호의 염해예보시스템 개발 연구
	Ⅱ. 연구개발의 목적 및 필요성
	Ⅲ. 연구개발의 목표 및 내용
	Ⅳ. 연구개발 결과 및 활용에 대한 건의
	1. 연구결과
	2. 활용방안


	목 차
	제 1 장 연구개발과제의 개요
	제 1 절 연구개발의 목적
	제 2 절 연구개발의 필요성
	1. 기술적 측면
	2. 경제⋅산업적 측면
	3. 사회⋅문화적 측면

	제 3 절 연구개발의 범위
	제 4 절 국내외 기술개발 현황 및 문제점
	제 5 절 연구기간 및 참여연구원
	1. 연구기간 : 2003년 7월 ∼ 2005년 7월 (총 2년간)
	2. 연구책임자
	3. 분야별 참여연구원


	제 2 장 간척지 농업환경특성 분석
	제 1 절 간척 및 간척담수호 현황
	1. 간척 현황
	2. 간척담수호 현황 및 용수 특성

	제 2 절 간척담수호의 수리 시설 및 용수관리
	1. 시설물의 유지관리
	2. 수자원 관리
	3. 수질관리

	제 3 절 간척지의 특성 및 간척농지의 물관리 특성
	1. 간척지 토양의 일반적 특성과 문제점
	2. 간척논의 분류
	3. 간척지 농업용수 수질의 특성


	제 3 장 염해우려지구 지역 특성 조사
	1. 중․대규모간척개발지구(충남 보령 부사지구)
	2. 육지부 용수원 이용지구(전남 함평 손불지구)
	3. 담수호 용수원 재이용지구(충남 태안 미포지구)
	4. 해수유입 방지 지구(전남 영광 군남지구)

	제 4 장 간척농지 이화학적 특성 및 수도 생육 단계별 한계 염농도 설정
	제 1 절 간척농지의 이화학적 특성 조사
	제 2 절 수도 생육 단계별 한계 염농도 설정 시험
	1. 개요
	2. 시험방법
	3. 시험결과
	4. 수도 생육 단계별 염농도 한계


	제 5 장 간척지 염해 예방을 위한 물관리 방법
	제 1 절 담수조건에 따른 염류 토양의 제염 효과
	1. 개요
	2. 시험방법
	3. 시험결과

	제 2 절 간척지 염해 예방을 위한 물관리 방법
	1. 일반논에서의 본답 물관리
	2. 간척논에서의 물관리 방법


	제 6 장 염해예보시스템 설계 및 구축
	제 1 절 염해예보시스템 구성
	제 2 절 염농도센서
	1.측정방식
	2. 염농도 센서

	제 3 절 온도센서
	제 4 절 다채널 측정장치
	제 5 절 현장제어장치
	1. 데이터 저장방식
	2. 센서신호처리
	3. 아날로그 분해능
	4. 표시부와 입력부
	5. 자료송수신 장치
	6. 외장메모리 장치


	제 7 장 염해예보시스템 운영방법
	제 1 절 현장제어장치 운영프로그램
	1. 운영프로그램 작성방법
	2. 초기화 프로그램과 주 프로그램
	3. 입력 키 사용방법
	4. 측정방법
	5. 외장메모리 자료저장 및 다운로드
	6. 원격 무선통신

	제 2 절 센서교정 및 저장시간 변경
	1. 염농도센서 교정
	2. 온도센서 교정
	3. 저장시간 설정

	제 3 절 통합관리시스템 설계 및 제작
	1. 통합관리시스템 기능 및 특징
	2. 통합관리시스템의 운영프로그램

	제 4 절 염농도 예측을 위한 모형식 도출
	1. 염농도의 변화요인
	2. 직선회귀식 도출방법
	3. 염분농도 예측 프로그램 활용


	제 8 장 염해예보시스템 현장 활용
	제 1 절 부사지구
	1. 부사지구내 유역 및 수질현황
	2. 환경조건에 따른 염농도변화
	3. 현장설치

	제 2 절 간월호(서산A 지구)
	1. 지구내 유역 및 염농도 변화
	2. 현장설치

	제 3 절 미포지구

	제 9 장 요약 및 결론
	제 10 장 참고문헌
	부록 1

