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Synopsis

In order to evaluate groundwater environment for appropriate and sustainable use,
impact assessment should be carried out with considering global climate change in
future by using groundwater flow and water quality model. In this study, generally used
type of two dimensional saturated groundwater flow model and advection-dispersion
equation for Total Nitrogen (T-N) are used. Precipitation data is supplied from GCM
calculation results (MRI-AGCM3.2s), where single mesh can almost cover study area
because spatial resolution of this data is 20km. In order to obtain probabilistic estimation
from simulation results calculated by a lot of precipitation information, rainfall data
surrounding meshes of target area are applied.

A risk of groundwater drawdown and water quality deterioration is evaluated with
time and space domain by using multiple calculation results. These results are analyzed
by using of probabilistic distribution function (PDF).
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Fig.2 Correlation of groundwater level (L) and Total Nitrogen (R)
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Fig.3 Monthly average amount of precipitation in each
mesh and target area observation during 25
years in present period
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Table 1 Total water budget of Present and Near Future

Advection
amount

infiltration amount
by rainfall

Pumping
amount

Present 287,926 m 1,080,917m 792,265m

Near
Future
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Fig.6 Spatial exceedance probability in average
of all ensemble members and the approximate
function

Table 2 Spatial exceedance probability and groundwater

level difference

Spatial exceedance Difference in
probability groundwater level[m]
25% -0.284
20% -0.362
15% -0.462
10% -0.603
5% -0.845
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Table 3 Occurrence probability calculated by . . . .
approximation function Table 4 Spatial exceedance probability and difference in
spatial ratio total nitrogen concentration
occurrence probability 15% 10% 5% Spatial exceedance T-N concentration
0.2m and more over | 9.0%| 14.2%| 22.4% probability difference[mg/L]
drawdown |0.6m and more over | 4.1%| 11.4%| 31.4% 15% 0.001
1.0m and more over | 0.6%| 4.0%| 27.6% 10% 0.017
o 5% 0.044

y = 25. g1 2581(x+020)
R? =0.98

Dorse
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Fig.7 Spatial exceedance probability in average
of all ensemble members and the approximate
function
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Table 5 Occurrence probability calculated by

approximation function
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Fig.8 Temporal exceedance probability in
average of all ensemble members and the

approximate function

flEE LCREZFEL TWD. X5, TOMEiEEE
MEREN B OMERE R LI, R/ _FIET
IERIL 7. Fig8ITiT A RRMBIC I 1T D N KA T
T D27 P 7L A R O AR [ T
RLZoRPEEEIRATERIND.

y — 0.25e0.25(x+4.92) (11)

T RAL O B EE #ERIZ OV T, JLD A &Il
B3k O fE O A BIR $K130.98 T WFEBAME 2R LT
B0, BUERGTYE & OKMZENSmM)LL L & 722 5 FF
TiE, EEBIE IR MR A m < R o T
W5, AT, REEEFN CRE LRk
S8 0D B IR T e SR 1 BLAE SR C O R P e 5 &
W9 52 L2 h 0, 1O THBIMMAREE 72 5.
Lo T, BEKETIIBWTY, [RIEEIC R e
BrEML, BEOMAEE TRl Uz, el BT
KR TEREND.

y _ 0.2960.29(x+2.85) (12)

IS OEUBEEN G, i R R D 5

TERFE LT ARAL B DKM ZEERDT- (Table 6) .

Table 6(Z/" ¢ & D12, A UHEMRHMERTS, R

Table 6 Margin from Present average according to

temporal exceedance probability

margin from Present
temporal exceedance
- average[m]
probability

Present |Near Future
60% -0.306 -1.459
55% -0.608 —1.805
50% -0.938 -2.184
45% -1.304 -2.604
40% -1.712 -3.072
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Fig.9 Ensemble member frequency according to
temporal exceedance
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MU 2347, LavL, ok ) 2EMmic
BWTH, 7oA v S—0BERHSAmITIES
SNTEY, HMEAKOELZITH Z &N TERn
-7- (Fig.9) .
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ARFIED BHEIE, KAEZEBH KT T H R AKEREE~
DB, WREHNTEE AW CEENICREMN T
DFREEMNTHIETHD. ZICTKD, FftAl
REZR KR A~ 7= Bk B 70 & o bR & s
UAOEEFMLISHT I ENAREE 2D, K
AFgE TR W - fafn s koo T KRS - KEET
v (BB, 2011) X, BHEBEEORBRE, HTAKA
ZERSAITRVWEAMEA GO TEY, KEZEM Y
b —EOHHMENGE LN TS, i, RRSIO
HUFRALIZEA LT H,  KILIRHE T v kA E B
DL, KEIWTE L CIERERSIZE Lo FEM
ESELNR o, BETFIVOBER EAEL N
THATY, AW TR L E R A TS
ZRARICHE A L7 Bl fRE T 2 DT, AHF
2T, ETFABBRBEICOWTIZE R LTV,

ARFSETIE, £ T RMAR T ORISRV &
& Z 5 T KL IR Hh S AT o0 U A & KIS &
N, ERKRE T COM T ARMK TOERZ R L
7o, ZORRE, RBEOHM FKMOEEZZITOTN
MRS 2 b D MR T, BRIIRE DR - DK i
WHEPHSAICE 20, BERIEOTH L
THEUF KM ME T LR &0 5 IE R SRR D (7]
BIRSBNDE VW) T ERBXLNT-.
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FEBEOEIERNS, RAMICHK T T v
TAFEEZRDAND ZEI2ED, koM TARA
BEORHEFENEE BB L el %, 2o e
R A O M BT > 7. ZEMIOFEAN F15 T,
T TV A = 00 A 8 22 T AR SR R
DACTKNL - REE LR ZHB L, ERAFTMEZTT -
2. 72, TNENOT oY TR N—D I
ZE R TRAR SRy A s B, At 22 ) TR R 2R OO B E TR =R 75
FERAS A SR D, B 2 W T B R S R S WA T L
7. BERAIREFIE T, T T A R
Yo R MR IS T AR TARMEREINL, E&
BRI 24T - 7=, RERIAEHEFIECIE, 7T od v 7
Jb A N O R R R e SRS ek DT LA AT 5
ZEnTET, tMoBABEEHT LR EDOLED
RN D, S%IE, o RIBEIE O A &R
BOBRFEZONTHERFFL TN FETH D.
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