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On the Fluctuation of Unconfined Groundwater Level for Snow Period

in Snowy Cold Region
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Geological Survey of Hokkaido, Hokkaido Research Organization
(Received December 27, 2011)

The fluctuation of unconfined groundwater level for the snow period was examined, using
past 30-years data of groundwater level observatory and neighboring meteorological observatory
(AMEDAS observatory) in Ishikari Gulf area that was snowy cold region. The relationship
between the accumulated precipitation (maximum water equivalent of snow) from the data of
the AMEDAS observatory (X'P) and the increase of unconfined groundwater level in snow melt
season (4H) was considerably good. The successive tendency like as decreasing the accumulated
precipitation for snow period do not seem to be admitted in the past 30-years.
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SHESTET, BROEEBILTICET A ZES (2002) TiX, #iTFKEKEBEE$ 2 ko
KRG OBE 2N AT, FHKEOEBERZHMRFTL TWD., B TiE, #A - BiE
K (2008) 2%, HAKEBNCEMICH I DM TKMOEERNZRD £LHTND,

R KL ZE BB 2 MRAT L VT B B 08, AU CIRBIHE 2 W I 2 iR - PR D
1990 FRPDED BN TV D, ZiiE, HITKOEKIZE A ERWEIRIF:TIX, HTORE
BRFEALEEN TN E VI BEZFIHA LY O TH S, BHIFH O T /KR O TE 5345 O
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DB TAKBSHOLBL LR TERNNLE VSRR REN TS (B 21E Dim et.
al., 2002 ; ZERIED, 2008).

PAED X 95 22O gEiE, L LT, EMTKROBRIHFHZHZLE LD TH L0, 1o
T, B - VA (1982) 1%, MEEWAAL OMET, MEHOREMTKRAMD EFITONTERL
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AL, AT 2AT o T BRI, ALIRTT b OFFE FHISICALE S S (Fig . BERZ
BIAIL T D HURKR BT (7 A 7 ZBIRIFT) OBR 5, RNEMTKRDOKRMEBIZOWTI,
fERE (IXA 72 < A) BIIFTOARER TORMBIAGE (LU, fEME B Lp5) Z2fM L (Fig 1,
BAN). fEREBHOEET 12m, FAAGLE (A7 V=2, AbL—FLb\n9H) OEEZT ~
m THo. BHENTI8IFEILGRRMGESH, THETIFEOLELDD.

BIIFTARLIE, R S m AR OIS FERM RS (RIES) T, REIIHESCHEE LI ICHER
L7cipmbh 672, RER 15m £ TIRRIEREOREA . ZOWBO TICidt - v
MEDMER TR AL T, TROWERHKE L KD Shs, B, HlEREREIITETT
XK Skm AREE THAML, NERKEZEKTS. LrL, BHEEOBRENEHVKET
HDHT b, FLALFHIRTWRW, 2L T, BAKICETE S U2 TR, JEoKESE
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Fig. 1. Location map of observatory. BAN: Ban-naguro groundwater level observatory, IS-N:Ishikari meteorologi-
cal observatory (after 1990) , and IS-O: Ishikari meteorological observatory (before 1990) . Figures of right
side are enlarged map (A) and aerial photographs (B:1975, C:1985, D:2008) around BAN and IS-N. Aerial
photographs were offered from Denshi-kokudo’ web system of the Geospatial Information Authority of Japan
(GSD).

ICERAICHEREIND K5 KR ERICH D, 6> T, HTIKOBEEBEZFARD TR RIGHT
LWz b,

K[EBRHEE, AR SBIRET (LT, 72X X205 ERES) AL O 155
4km ZH % (Fig. 1, ISN). T I T, FBRIEAED S b, BEERIT 1987 200, TS0
KRB E 2 K13 1990 226, ZHZNEIND B S Aviz, EAVLLRTEOKRALELRIET O AL HKY
6km DL ZATHHE N TV (Fig 1, IS-0). 28, BEEE - BAKELE VLRGSR T —4 I3,
[ETHP © NAEORET —F#E] OV A bbb ¥y re— NLUTHEAL 7.

Fig. 1 AT X, HTFARMBIRIAT & KSR o 1975 4, 1985 4F, 2008 “FOMizEEH (H
THEEFEDETE L Web v AT A bfgfli iz b d) 2R L7k, SRER ST T, 1970 4F
R D, FFAEHHEOBRS & %I T O TEMMOIERIER, B LRERTERTD
TG, MITFREICHELZ 5272060 L LTE, EEOIY 2, KD HEA~E D HBUKE
OFHI, BRI ETFKEE W FROME, RENRBITOLND.
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Fig. 212, 1EmE B H @ 30 EROEEIT OV TH FEKAL VR E) ORFRFITLE Y £L o
b D &R L. MTEAFEOLERMOMRI 1 H Zaxd. 1980 FRHETHIE, FROKMEB PR Z <,
{EREBLFT AL O THEDO B LEE SN DM TAMEB B REONDD, ZO®RIL, PRV EE

LR OEE 20 KL TWD, BEMITIE, ZEAEBEL TWRnESItR A%,

EFOREM FAMDOZEIRIUILLTO L S IcE Lo bD. AHicio T, BAKPESLL
THIRICEE D L 91T d &, HIT/AKIEEDIZE A LR 25D TH IR D 50T T
5. TOBRKIEPE S 2> TREHICA L &, #ITKMIIZE LA L TEDEDREKL L 7253
F—URROLND. BMERTR, HTRKMLEIFMETL T, BEHICHEELRERN O
X, KA EFRTS. ZOX9IE, REMTRMOLEEZ, HEANICHE, BMEHITRKOMTK
WEZZ T, 1THE 1 IIMOFREH TRESIToND.

Fig. 2 [TR SV FARAL ORI LBB) N7 — 0 DO L0722 X 51T, AFHE FEHe U
FEREMIZEBNTE, LHHOBEE L ZOROBMED, NEHM T RKOBWRICKE REEPL 5.
WoT, TORMEZEL <HEET D Z LiF, MFKEHOBAZIT TR pRA RE D6 b MHE
Ziinzs.
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Fig. 2. Long term fluctuation of groundwater level at Ban-naguro B observation well, indicated by monthly mean
value (1981-2010). Groundwater level is shown by height above sea level.
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AERI O T AN BRI, AHMOBENEBEREELRIEL TS, E, MEBHBERIC,
BEITOFORAEEKELZLD LI THD., - T, MEHMOHTKRMIZONTIE, S
HERTORAKEEKEZRDIUL, BELISHMFICIS ERENRO LN Z N THEEIND. U
FDX oz s, AHE - TR (1982) T, HTFAKEHOMEL LT, HRABEKESHD
FEOEMEZIRM L2, LirL, 22T, BRABEEKELZT AFZAARFO 1 -EDOT —42
L3Rk, TOFMHORHREMIZOVWTHRHL THSE Z LTl 7.

TABLZARFOREERE LB HOM T RO T —4 2BEI1C, Bk (FEE) 2 FAME
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KALE DEPOEEMOM T KM EAE (UH) 2k, XPLAH ORI Fig 5 DX H I
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Fig. 3. Time series comparison between fluctuations of groundwater level (WL) and snow depth (SD) for snow
period (from 1 December to 30 April, 1980-1995).
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Fig. 4. Time series comparison between fluctuations of groundwater level (WL) and snow depth (SD) for snow
period (from 1 December to 30 April, 1995-2010).
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Fig. 5. Relationship between accumulated precipitation (maximum water equivalent of snow) XP and increase of
groundwater level in snow melt season 4H.

Bole, HFOEFIIMEHOEBED T 2Hi2EKL, 10 FFICy VR LVELZ TURLEE, B,
ZOmMY EEDICHEL T, HTFKRMT —& 2% BN D 572 1984 4, @S I KL A3 KM
L 725721981, 1992 4E D 3 FHIERN TN D,

BRBKEZRAEEKE L L6, HTKRM EAICEEZ RIS TREH OB K ZZEILL
TNWEN, BEHETOMBSOFELAKL TWDE, £k, BNEHEDT AL ZAT—4Th
D00, ZTHICKBEELELDLZTHASH. LoLiaers, YPEAH ORI, BEEHR<L L,
HLEEOWFIBEBRERL, PRVELESTLLEIAIGH LT Try NENAFERER ST,
Fig. 5 DR THAN LD LB & ZAIC T vy b SIU4EE, 1983, 1985, 1993 D 34FETH 5.
ZDHH 1980 LD 2 FITONWTIE, Fib Lz Ry, BHFTELO LREZRTHEORE L%
TV DRI E V. £, 1993 4£1%, RESE I S BINTKAZ2MET L TEORIZOE & 1T
Bl o Tt FAKALOEF Y = ThD L ICAZToND (Fig22M). #->T, 93FEOH
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TZEME (4H =XP[300) TRYED L3HUE, BEREEAKED 2/3 TR LA (T E0 )
CHEELLZ LT D., ZoBERKE (RABEEKE) & TR LA ORBERIE, 2D THGE-:
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DI, FMHEBRRHFO XS THD., Ziud, TAXAAFOMBEEED, TEBEB HOH T AN
T T OBRIC, BWRREZ GO LI LZERT S, LAL, Z0ZLiE, 1 ROKET—
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Fig. 6. Yearly variations of accumulated precipitation 2P (1981-2010).
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