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Relationship between Water Chemistry and Characteristics in Several Watersheds
Consisting of the Upper Reaches of the Tone River in Gunma Prefecture
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Summary

It is said that water chemistry is significantly dominated by human activities in its watersheds.
We have investigated to what extent those characteristics have influences on water chemistry in
several watersheds in the western part of Gunma prefecture, using multiple regression analysis
based on EBISE MODEL and HAMAHATA MODEL. As a result, a fine multiple regression model has
been gained. It has been found that this new model is similar to EBISE MODEL and is available for
various types of rivers.
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®£1 EERSICK 2T HFIBRAERITE R EREA (BN © kg/km’ - y)

THuF I RE N TP TCOD Cl™
K H 911 189 12,600 20,200
A b 2,939 7 21,100 5,960
it 4,645 294 11,400 47,200
B RE 0.898 0.772 0.900 0.904

2 —2 Logistic Regression Model
EU I & J117K & o B4 2 BY L € Water Framework Directive (Bl 5 Q = 4) W% %, Water
Framework Directive (& “good ecological status ” DK Z FERK L TV B, ARWFZEE - HUF]H i
LR EWNDKED T =2 NS EHAET IV ZMH TS Lick>T. TD “good ecological
status” ZIEM T EAMHERZTHL XS LT2EDTH S, iFllEE 2 IIRT,
&2 Logistic Regression Model ME¥4A

T ZEL T R?
T (%) y =-0.52 - 1089 In(x) 0.93
S (%) y = 44.84+186.81x - 261.69x° 0.75
Hitth (%) y =20.87-37.79 x +15.63 x * 0.35
MRP( p g/L) y =12.6-30.77 In(x) 0.81
BRUREE (p S/cm) y = 593.96+356.67 - 1026.6x" 0.79
TUEZTEE (pg/l)  y=T757-7467InKx 0.74
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FERIRANOFIR) | FIRESZ MRS 5 51 HEOK)L S ). FEIL OB DKE D
B e oM, £3. R4DX5THB, K4lcXnE, MO Z RIHEES LT,
FEEARE, ANCEE. THMAHE, SRR, B, IR TKEERE. O 7HEENG X

&4 BKRORFBOER

K *

=0 i 411 byl HEF 1]
PSS [km?] 12726 | 27634 | 67451 349.00 65.70
N [N /km?] 37 233 254 35 839
T35 arEE [ 2 /km?] 0.43 9.40 7.40 0.52 7.90
FIREL [ 98 /km”] 0 34.4 40.9 0.6 236.7
JEHIER (%] 3.50 7.81 7.32 0.52 20.19
FREFR (%] 85.16 60.00 62.82 88.70 34.14
TAGE Y N (%] 0 12.53 23.35 0 21.62

PRk 16 AR RS IR AR I & O (R

BNTVEN, TNEDREEINKEICER 2508 R 5 BKRODFH 14 FD TN OFi5(E

DOREEZAZTZHIC, BEROHTOFIECLS>T KR TN [mg/L]
fietr 2l 7o, 7235, % 31013 BOD IREMHE SN =il 1.5
TW5, BEHOE RO B2 &3 R EeE HEIK)1] 2.7
HTHAHM, Rt amEORSEEE LT INREE )1 2.9
L7z, gl 1.6

FHEF)I| 5.3
BEFDITOFER
SENE, AR5, HIARIESHIOKE (TN 5 mg/L), #SHZEH 6. & LT, KHZHE
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Y = bgt+b X, +b,X+baX5+b X +bsXs+bgXg
ELUTtT 2B 55T, R 8ICHMNARLFHLRD T —XZRT,
T, EREED %2 b=(XX)"Xy ZfE T Eicko>TRDIE, KDLNEEFIZ
Y = 4.2440+0.0082x,+0.078 1x,+0.01 16x3+0.6328x, — 2.9902x5+0.0107x;
EixoTze WJIDKD TN REANDFSE T, RHRSRERE CROTLG AR, EREE,
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5 HEFI X5 | PREFER [%]
X | FKEERE (%)
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3 2.9 254 7.4 40.9 7.32 62.82 23.35
4 1.6 35 0.5 0.6 0.52 88.70 0
5 5.3 839 7.9 236.7 20.19 34.14 2162
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kb 5N EEIFRE.
Y = 1.62333 - 5.54648x,+0.04379x, - 0.8926x; - 0.03584x, (1)
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DT, XIREDED /NE YA FAEL 5> Td, HHABREE VT EEORETIE,
R?=0.48784
Lixote,
®9 B - ®RNYT IV— T OFEO L 0F R AE R EE LR

IKH (%) diHb (%) T o) AKEF (%)

X, X, X5 Xy
KR 1.33 2.54 1.68 94.43
HHRIIK SR 0 0.52 1.70 97.78

(i) ®eKI - @I I—7
Ko 5 Nz EREIFRI,
Y =-0.82971+0.952196x,+3.05088x, - 6.96091x5+5.673169x, (2)
Elxolz, TORTIE, HEWEHOHHLRTH 23 I O clEd~ - FALE b, KEDOWE
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Lxh, ARMERIETE A 5T,
& 10 HEXKII - ST IV— T OO L) A AER EmE SR

IKE %) JHHE %) THEHE (%) PREF (%)

Xy X5 X3 Xy
oK) 117K 3.82 6.41 11.07 78.69
)17k %R 3.73 5.67 9.89 80.70

4—2 fE - KEFHEE T IVICK BERITER
(1) REZHEERDER

WLl ORI - KERHE 7V D AF—LICHDE, K 41572 7 15IEHOMHBERRZ & &
WT, 11K Uz, TNEOHT, EDOHBNE S 0.9 ZiHEA % & DIE NI E & EIRE L,
NI L BHR, SRS L BHRTH O, 0.8 ZiEA 5 DX TGN LE MKGEENETH 2,
EWVIEDOHBN D 5 & PR S N D N & THHERIE 06262 ICIEF>TWT, 2D EIET
GO E TN OBEMEDOEEZRL TS EEZSNS,
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HRTHD, -08 ZilEX 2 LD TIFHGAHEME R, MEFRE PKEEKRRTHL, TIHLT
R2 ERERFEE BRDFEE D AT ROMRICH 2 C ENHRTDH S,
R REZEHEOMEREER

I il il v \% VI VI
[y B — 0.3484 0.1666 — 0.4274 —0.3763 0.2005 0.3219
0 ACEE — 0.3484 X 0.6262 0.9914 0.9874 —0.9520 0.7343
M TR 0.1666 0.6262 X 0.5218 0.6724 — 0.8305 0.8556
IV FERE — 0.4274 0.9914 0.5218 P 0.9702 — 0.9053 0.6504
Vo R — 0.3763 0.9874 0.6724 0.9702 B — 0.9689 0.7473
VI bR 0.2005 —0.9520 —0.8305 — 09053 — 0.9689 x — 0.8528
VI RKGEE KR 0.3219 0.7343 0.8556 0.6504 0.7473 —0.8528 X
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IV, EHENS DI FKEENERD 0.798 TH 5, AR NGEIZTGEYIEZ NSICHET
BIODNMRTHEZMNE, IAFTADMEEZ>TERINVEEZASNSD, NGEDE KL T2 H
I EBTHLDHEATZHIK T H 5 DT, iffiithh 5 DG EA MDY FKEDHHE )72 E\l> Thad O
LNanweEZIS5N%,

KEEAOEELDIER KEERBEEEOHRE
q 100 y=21378x - 31897 250 T ]
400 P & 10
o 200 E 50 /
< 0 L / L L L w 0 L * L
0 1 2 3 4 5 6 50 . % 3 4 5
TN R [me/L] TNIRE[mg/L]
K1 KEEAOBEEDHEE K2 KEELEBREBEEEDHEE
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KEEREREDIEE IKEEHRTFELDER
%g BT %z ga\§“*\\\
= — i T
———— ||
TNiREE[mg/L] TN;RE[me/L]
K3 KE&EHEREDIER K4 KEEMEHFREDIERS
(3) KEERTEEHEDEIRRE £ 12 KELRBEEHE DOER
IKE & @ OHBARB R 2 D & # 2 DN AT iU & IR TN
ATCEERIZIT S T2, TORE, EWEHBRER R ATIL — 0.260
SonizHEREESRE. UNEE ;-3 0.994
T35 HeRE 0.695
Y = 2.5886+14.5769x, - 1.5500%,+1.0106x; (3) ZEAL 0.973
R? = 0.9799 3l 0.984
Xy IR x, C MREFER . xg L RKEE R PRy 2R — 0973
RS ERIVES 0.798
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