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Developments of an observation system for groundwater in landslide areas
by
Osamu SATO, Sigeru AOKI, Shoji YOSHIDA,
Takao NAKAGAWA, and Koj SUZUKI

(Abstract)

Most landslides have occurred during the snow-melting and heavy rainfall seasons in Niigata
Prefecture. It is considerd that their occurrences are closely related to the percolation
of snow-melting and rain waters, however the knowledge about the groundwater conditions during
these seasons is lacking because the measurements are fairly difficult without any automatic
observation systems.

We have developed the following four type of observation systems to determine the ground-
water level and water quality automatically.

1) The system for measurements of water level, electric conductivity and temperature of
groundwater with analog data recorder. This system was installed at the Nigorisawa landslide,
in Nagaoka City.

2) The system for measurements of the above items with degital data recorder using a per-
sonal computer (EPSON HC-20). This was installed at the Mushigame landslide, in Yamako-
shi Village near Nagaoka City.

3) The system for measurements of not only the above items but also snow depth, volume of
snow-melting water and atmospheric temperature with the same type data recorder and transmission
of data to Niigata University by a wire system. This system works at the Higashi-Mushigame
landslide adjoining the above landslide areas.

4) The system for measurements of water level, electric conductivity and temperature of
groundwater with digital data recorder and transmission of data by wireless system. This system

was installed at the Koshi landslide in Matsunoyama Town.
On the basis of the observations during several seasons, the merits, demerits and accuracy

of each system are also discussed.

Key words : Automatic observation system, Communication system, Groundwater , Landslide

area.

- QI R T4, @EYRFL, HWEFK, HIxDHi

* FrB R FRISHIR K H IR 5 — o FERKEM G ETR € ~ 5 — iR

—= 115 =



1 & C &

P8R T DM ~Did, B ilOERs, REBLUARORFPEZDEBICRETET LhAEC, WY
KPRRKDI FICRET B Z EBMT XD BEDBRTHEEEXONTEI, LhLES, Hid~H
BT END LS SR TKOBKMTTET 224 T TOM FARDERIC DO TRIBEAEMSH T
BODHBIRTH S T LI, LHOR G5 5 NEOMTRIZL M TRDIKR IOV TIE, TORYO
AFic & 3 BUtERRASHEE S 7901, IS (1986) 12X Bild~ 0 N DS KEDRIER 25 %, BF
FUCHA 15 5 BRIV,

FEHEOW, BERTEICHI T, KSR TNICET 2 TROKRE EickE & kiR LTH
BB ELEBIL, AFIRKBBMEBINOERES A 5720, BRIOBEILIKE > TF— %852 &h
TEB VAT LOMRERTTE 2, E06DEAE,

A, 7o sidiitick 3k, BEE, KEDHIE.

B. ¥4 Y9N8k« B v R 5 alck Bk, BLE, KEDORIE,

C. F4Usnids - WA Y X7 L LERBIIE YR 7 olck B/khr, EBHE, KEDRE, BLUOFEX
FRISHIB K FTR € v ¥ —~DF —8xi%, LB (CORATE, MTFKBERDBEHOD I, ICRISE,
ASkE, SR, ZEBHRESORELHHETIT-12)

D. ¥4 V9N LY R 7 4 EIEBIE(E v R T it & AL, BELE, KROREBLEF — 7851%,

THd,

FHER, ThoolAORB DLy, REAFEDOEE, ThEThDHEOFEPHESZIL
T, SHOBNTFEORE « BBO—EBEMNELLEDTH S, BB, FNFhORETESNIER
OWTE, —Midd TG L bbb, T/, 2O—HMIENETHET 3,

I A 2R7FLDBE
LLIESOR BRI BHIC B 13 Bitd~ O it F ko BBRME BRI &3 570, BRGTED RSP
YRT LDFHICHI > T, WOFHELICEE LI,
1. ZROMTICLD, BRBLS~OEEHHEETHS,
2. MEHESRY @lRD— & L TRASMZILEIMX T}, HEOBREDH 3ETI312Ah)
55 AFEE TAHHEIC K BRKEHATELD)
3. BB LNE S 3/NE S EDBRIMERICIRBOLR N ICTHAB2RELNETSH B,
4. Mg ~OMOL S ERHATIZ, FHAICH - - BoBBIIC K D BRIMERATHRE S h 2 ERELE V.
5, —RICBRE LT, BHBRIIRHETE LV, BhEAMTEE L TH, RERBEOREIE Eith
DENRHTN,
6. BIICEMS 58453, 12130 CORBE T TRMBIBMEEIENT 5 EMBUNETHS,
7. BMIIGCTERRF - ) Y/ TE B84BT, MATE3F - Y 7HIBRSh TH 3L
e = — VEDORERROMTSHY, @HT 5«4 —DEEEOmUF TS5 EADE L,
Rz, FBRABICHBVT, THhoDREEZVDICE DK > fohE k<3,
A. 7o 7RR/H L SKEL, BRE, KROAR
B{AAO B EATHE - BT, FER SR ER R0 1980 4 Bic g Liiid <D
1 ChEtd~oH) 2BAK, AT ~<OMTR, BEEOE TOREEX —Y v/ LAOHITKIE 2 &

- 116 —



whahh, BB A4 TR ShAEBYEO K, EEEEESEDELF b Y D ACBURE
RIS O~ T B, $/z, BOREM S, EROMTARLGLER, TREROEST I EMBHLMICE
2T (kg 1981) o €T T, HBMIT~NDMOMTROBEY, AEHIOM TR OZES) & EHIC
B AEBDMTARD L TEEBZHRIL, BEKPRKDSELS b YO ACBORBOKEICH D5
BEGRAADERRTHEEBNE L,

il B o C(VERCRIRcE, —7 Blc—EBHICTT & 084K « BiboRiweE 170, KEK
MOREETHI L & bic, BEHRKBTHAKERNL, FMHOBPEDI-HOBHAITI. QRMICH, T
NODEBEBFHICHRET 5 EERITT 2 EE 62, 37 ABBRTCHIIBRSEEHIE 3T ERET
%,

SRFLDBMELHR | KRMORIEICIIIMBEOMBIKE 2 v ¥ — & BHOITHAAERITRSB-13A
%, KBEOEEI I THEZGRRESH RO ES200-1 BT & APERARBIESAMODEL R900-1%
AL, 7z, BYEIR INSTRUMENTATION SPECIALITIES COMPANYHMOAH
IRk#BMODEL 1680 4f#MI LT, Hifkh 5> 4 mEDHMTFRE 999 53 (178D T &iziRkl, Bk
FERFICELRBOALEL/. THOD YR T AL, 1982805 HifE L,

BHERIB (5 A118~11818R) icid, KREFOERITE, HY YR AT L, &
fz, BEBKBRHED SBE LS WEEICTESE Tducinl, ZORIREIIER Lah -7,
24 —i3, FX0mERCmDIE L = - TICR[R b L —3 %] - A FHRROMT O MTI
BEHEMIS H P ICRIE U 1o hs, BIRIGHIS % Ic THAMED S RAKHF OB EZIT T, KUMBET LS
REEICTE - 120

Kificid, BRIz E T, HkF b ) o L ICETHTKRAREIBICEFE T 550m BN/ FiIcE ~
+—%%8 LAk L1, BEH, KGOS BLCHEWERE LTy TV 2752 F v 737
F —RANTES%E L8, BEBEKSERTIERE UL I UHETERE Lce BIRLHEHEB T
HEBO LIKBRERG 1o BROBMAICIIBIB A 7EY a4 v b, BRI T 5 XF v 78R
Z{EM LT, 1982E12H2081c T h SO %R Lo

1983 FE4 A T A ICBBOIEINKIEA R AT 57-0iC, TABOER> 2 7 o2 #~F, BillA TR,
VAT LRBRIFICENTD 2.7 mOBBELDH ~720 TTIKCDREET, YRT7LEZMRLITIZXF o7
3 v 5+ — iR EKMA OB H gkt I ERREEICIE - T,

MAER B - oM T koKL, BIE, HBIWA 4+ v BEE & RETO BRVKRZR - 112RY,
5 B ED SOKMELIZ IS » 128, KBEELEKED, TDEEDKARILICOWTIBIICHAE L
(f%7E, 1981) o 11128 H S DKALDZE T IRER L TV /- BiBtLchottt Tk 28R4 2B TES T
FHIKIC L BHEKDSEA T D TH B, b, RKREKE, KELDOBEFRICONWTIE, TILEMTE
HOEAH D, SHBICAAE T ITHI4ENH B,

KHDEENS, TSR F v 73V FF —RRMEKDBA - tfeddic, KETH -7, TOEBIE, BRI
o3I AR > TV 7208, RAERIICBIShIC T RD & S ekl v, Mifnh S15cn &EWAIED 2
YFF DAL SRKT BT LICIGMIDIUED ~1leDTH B,

Ll iz~ 8ill, #— s BEBAT- R, 7o sid@sRicE, VBINEESEA 5 & iciish
HHNELILD, QIERINAFT— S OBEDIHICE, F—9%2F 1 P9 0MbT BT EHnBiciiy,
BHOBRMTIIFAM O OIEERDNERICI 2 ZOMBRNH 5 Ehbh -7,

- 117 -



nn lq/tm’ m:/':ui
'o - k J - ( kﬁz) ........... !\ - z 3
£ Ko
N E 5
1 - 40 44
- i 13 RiE
so ———N ——— —
58] 0 J
50 6l 110
it /\ Iy
8t
30t
w0t
"T“ | l
L 1 1 n n L i L L A A L a2 'y 1 1 . 4 ]
" ’5' LY 20 30 1w 20 3 10 2 J 10 20 I 0 20 3 10 20 30 =]
i
11982y i ] g 10 1] B

B-1 7o sickkitick 2BIEER CrsR R dhetid~o i)

Fig. 1 Results of observation using analog data recorder at the Mushigame landslide.
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Fig. 2 Results of observation using digital data recorder at the Nigorisawa landslide.
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Fig.3 An example of transmission of data by wire system.

a) Print out by the data recorder at the field

b) Print out by the host computer after the transmission of data
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Fig. 4 - An example of transmission of data by wireless system.
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