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BRI p.185~201

AREA T FIR D A E

BRE pFR* -0 R ER R KR e

1 HROEN

AREIE, BRI &AL B (1,777 m) & O & i, ARER » FICA
DEEHIZTN D, 7D, IHAREG®E EROIEF TR E AR L 2%, TR EmICEA,
BRI, EE EAbE TUUBLMNAETRNS ., F&OERAMMEOAIIE, [Ed
100~150 m &AL & 54, MATATHKICEEAR O3, KIREFEREA ST TFi
AW, KETH, U725 5 &8 TRERTOW R TRRAN & A% U TRFEIZA S,
T OFEEIERE 13149, 0 km, 2FBRIAIKIZ3269.1 km2 Th 5.

FFJINZE, 7R~ x, NV, 94, wAaptRL, £z, e TR
AW ET B, F, FIRANCIZARE A TEMEADE L, HBAOAD B HAL
Dl KEBEREBDEWTITES EBbN B,

fE 50T, WERE LTS NBIRHIOKEDBIREME 2522 HE LT,
PEMZE AT - 7. FEIL20064 8 H24H ~27H £ T0 4 HREITTVY, HIfE A - e
5 &5 LM Ao 72,

2 WREOFE

FHFEIL, KWL 725 ks S HARRERKT IS0 TORM (16MR) EWAT
%% (3154H) DEHATHIE TIT -7, (FAEWAEX X1)

pH & RpH I3 tbEH: (SZK), EXRIzEE (EC) &ARIIESAER (RIRHELHR EST-
3, VATIEREER (DO) 13 DO X —&— (v FIARPEUC2E), [UREEBEIZT X
2 VIcky, B TEEIL -, 77, BHEIE, 50em OEHEE 2 HW,

KESMIE, v 7Y VD%, ClridE—AEIC &k 2285, Nat, Ca2t, Mg i
BRI EET (B AA-640) 12Xk > THOM L7z, 72, NHeN, POS™ I3 MR
THM AT - 72,

ZOft, KEEEDOHZRE LT COD, Fe, SiOz %75y 7 7 2 b (k32 WAKAY) % ffi-
THMTHIT Lz, (FER £1 - 2)

*(REF ) A PBRF)
= (FAFERF)
= (HMTEAY JE)
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3 FAEMEBOBE

AEI D EFE, FRILhRAREE » kb2 vafilic, BEAE, AL, RBEE,
BHE, SABED S & IEKIESILENCIAR 5, HANZIZTESALRE, JGELSEAY &
%, R & AREE  FEIRHNE, BEAIBIC K> Tar 6 hd, WEICIEE=K
DItRE & FrE =R KIE, BEOBIKEWE L E» b5, BBO 12, Bl
KIMEHERE 23

i GEILEE, B Tlsk, B ok B AEILICED , EEIIERE, K
Wk, EREES ) ELAETE» ok LD I0h 5, HEIL, HAEROHERS 2 L
AR LTS, AREING, WEERET (HRIA) B a s & B & TR L
50, NEBLOHEE2BRE L%, WEME TIN5,

T, REH & HKIRGHOMBEE A D 5, B EISIIBER T — 4 @0 < HE#
LTWwW3, Z2o0EMOMIZE, KA EEERIAS S,

SAEMIgOKE

.

(1) AEA 4 VEE (pH)

pH IZRRKDE & HARN 2 E A2 RD 2HEDOV LD TH D, — M LWJIIKD pH D
fl1X6.6~7. 20RIZH 5,

IRHS ARG D pH IZ, 7.0~8. 00T L T3, 2ERIIZIZ EFRTT.2~7.4, PR
TT.4~8.0L 7L A VAR L, THOFHEMBTIR7. 28 IRIEHFME AR T, i pH &
RpH DENKEL K-> T 5,

O pH i, 6.8~8.2TH 5, LHmOWEAKI (EARE 1 Na31) &5 (IIHAE : No38)
T7.8, HEOAIRN (ERAE © No27) T8.0, TN (B E#& D Nol0) 1&7.8T, 7
) ERT, PHROBIEI OUEAE Nod2) 255811 (R Nol2) £ TOMIE pH 7.4
~7.6TIRIF—EL TS, (K3 -X4)

(2) BXRIzEE (EC)

BRIZEE IBLRIEROVKT, KOTOBMUIOBIHEA S5 LRIEHFRS LS, o
T, WINAKISTERE R RAT B LR MEE T,

AR AR BRASERE 1T, 82.6~173 pOlem DEITELL T35, LROXKMEE (No
34) T165 uO/em, WEHARE (No37) TI173 pOlem DIE %R T, HittHE (No34) D7 < LR
IR EBERER S D, ZOWRE AR U 72KEE 2 & BRI d 5, #itED EC i3
EWHEATEZ TS THIER -2 Bbh s, &itE (Na34) 25681 km TR
OIFHNIKE (Na33) 1, 82.6 uOlem &, BAFIEFIRL T b, ZZIEADICAR D&
W, BARNEATHANWEEZ L5,

BEHIAE (No37) 1d, FEBHIC K= A%, FERIO S 4 B0 H 2 & O BkEH
DIAR 5T B, ‘

HiRid, 150~160 pOfem DRI TIEIE —~EICHERE U, JIA2S P H 2 KRG (Nall) IS
A2 TES TS, FHRTIE, BHEE N 2) T161 pOfem 277,
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8.2 - - e e

7.8 - 78 /\
74 el /
72 X s 2 7 / S

: T
& & S E

X3  #RFUIAF (pH)

m pH (X )

6.8 1-

6.6

6.4 1

6.2 +

o oD oD D D o > NSO \\\a\\\gx\\%\\\%\\\)\\\ \\\%q\\\ \\\$$\\\ \\\5\\\%\\\@\\ f Jo
27 % G D 4 e O B A A A A &
&4 "3'@? ‘.g(‘\@y M 2 % 5’@ " % @‘5‘@ q{‘?"% @9,@ & i«’y
¥ N

X4 FACEISCH (pH)

XIRDBRIZEE L, 57.8~584 uOlem DM TELT 5, &KEIZIE, e FTHROX
ARG, PROZHIIME MR, ' ‘
FROZF T, BIHOEINFE No29) T277 uOlem, (No30) T237 uO/em %R L7z,
IS, GIRORREOHRAZF F U, FICIEESERE, IEY 7 7 V5= 20838 5,
72, PHRTIEEAI (No23) T241 pOlem a4 L7, AN (No23) &, Bilitmo
PEMNTOD 720, EEMIEKEENRATS I L TRIENEL Lo Bbhs, |
FCTEBINOHEIRE (No.3) LIAAD 5 DDMNIIT200 uOlem Pl EAR L 72, BIZEFND
HHEFRE (No 1) 13584 uOlem OREMEEZRL T3, FF)INE, IR, 07254501
EETIMAONZ IR AER T T 5720, ABEROBRICEDBMENEL ko2 E% 5



n3

(3)
I8

il

+7

S

AREG] (1RO AE 191
o ([‘Zl 5 * 6)

HE (ClN) &FAE

FA 4y (C1) 1F, ABHERERERS EIESAEL &b, ADOBEREZ RN D
AL LHOPKRNRAT B HIRE DO TEVEE R T, £z, WHMITE, 5K
itk THIE? R &5,

WO Cl-&HEIZ, 8~80ppm D TEINT 5, F&AEDOHTI0 ppm LL 72

2, ERO/NTHE (No32) T70 ppm, PHROEEARE (No28) T80 ppm & EMEZ R

[/ L

200

180 1

160

R

120

100 - =~

80 1 -

60

40

20§

0

THOTHEE Noad) Thdppm £ -T1 5,

T

— BREEE
(uQfem)

f

N

3 e )&& A % g g ‘%f

F 4 & & P ;9{%
LA - ka

4
S

X5 ARIEIAR (BXZER)

700 1 — . e ————

600 {584

300 1 @ 264 267 - 77~ - - B ERIGEE (R

200

1wl B4 - . -H-8-BR BB ——

I 58
0 4

252 241 237 (uY/em)
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177 170
170 166170 168 | 171 171
147159 g 155 143 153 146 155 m 145

‘10 180 421
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INGHRG (No32) 13, APENA TV FIS—oRuf YLty d—, Xy gy, B
EDVY v —HEMELIZH D, EBIZEI MK L EDOHRANE Z 5N D, BEiAE
(No28) 1%, LWICJANRR 2 E VL DADRRSH 5, AR IS pH 9.3 B\ 2 &
BENPS, WMROWALRD DD Tidnvhrelbhs, TEE Nod) 1F, KEHOTH
HIZHEL, FICIZAKERS 5,

XD Clr&HEIX, 8 ~84ppm DITELL Tn5, 1FE AL DHIE T30 ppm BT
723, (Na30) C76 ppm, B D EEAS (Na36) T84 ppm, 531D §#E (Nod0) T48 ppm,
REFINOKIERE (Nod7) T52ppm, FFEINOHEFHE (No 1) T56 ppm, BIIOFHIHE
(No.3) T42ppm & 5P T40 ppm 2 A T35, I AERE LTI, EFETEL,
HHRTHTNCT2 52, THTHO ERET 3,

EIFI (No36) D EFRICIZD AL S R AFEEMEE, +— by v TREEDL Uy —
MER, ZRANTEMMAE 2D 5, EERIIDOKFERE Nod7) X, INIITOEZEDN L 55
N, FURISKEPIAS > TS, REIOHFER Nol) ERINOFERE Na3) 37
BIZAADRZ 020, ABMOAFBIZEI B RER TBEAEL ot DL EL 5,
(X7 -X8)

4) FrUv LA (Nat) &R

HADHEIINL, —A%MIC Nat DEF B DB VA, EEROYKZ & BN AIZIRAS
&, BUIENEL< 55, F2BFETE, BEELEICE>TRIER EREZ L85 3,
AHED Na*r DEFR &I, 8.6~22.0 ppm DREITENT 5, EFHTIHEL , FRAE N0 9)
25 T THE N9) 202 TOMAETI0 ppm P EE & 572, BEAE No25)
(317, 3 ppm OENEE R L 72, BOBEBILATO EFRIZH 0, IRk % < igfTd 2
WRTH D, Lt e SIS BT KH & Mt 5 5, KX p®EE T
Mo, EWICHERBROTESS 5,

90 7 - . e [ — A —

80

70

60 1~

50 -

40

30 1

20 - -
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90 e - — T e _—
84

80 4 o B —— — -
70 4—

52

50 - — B - T

40 4-

# CI” (3ZH)
30 32 30 30 (ppm)
30 - % R R R TI BERTTE B el o
20 20 20 20 20
2 e 18 i N e i 16
14 14 14
12
10 10 10
| 11 1 ‘7 11 ’ 7 11 ki
0.
N T N N N NN N TR AN T P
ak: E o R g 2 ENE g .
%\@f w‘&@@@ VS »@;@‘«\\@& ’«1\:&)& f@v@%_@* \,&fr@% 4 %_,?&;6,%%%%@%&&@‘? ) %@:p‘?@‘;&
¥ 3

X8  FREIZW (CL)

FFHONa*DEEEIL, 8 ~57ppm DEITENL T3, 1F& A E DMK 20 ppm B
TER, BIIOBIE No29), #INO/NEEKE (Nodb), EAI (No23) A E 7THIET
1220 ppm BLE, BHNOENE No7), BRRENOHFFHE Nol) BJIDOHIHE (No3)
D 3 H s T340 ppm DL EAIR LU 72,

40 ppm Bl DMl AR U2 (45 ppm), TR (57 ppm) , I (40 ppm) &,
FTHhEFTROAONEL L, HFEPKE EDHRAILL > TRIEVEL ko2 eFEZ N5,
(&1 - & 22H)

(5) ANV I L (Ca?t) BHE

HADHIINE Caz DEHESD AL, —REIIZ10 ppm R TH 5728, APCEINIZIE
Ca* # %< AT HMIIKIGHER OGNS,

KED Ca2t DEERIL, 2.0~11.5ppm O TEILL T3, £ERINIZIE ERTES,
THETEMEL 55, FROKEMHIE (No34) T11.5ppm, HEHE (No37) T10 ppm, £
PTIE (No39) <10.5 ppm ZRT

FHD Cazr DEHEIZ, 5.5~34.5ppm O TELL TV 5, EFA» S HFRIZT T
i, BB OEARE N3l , BIOBEIFE (No29) &L 6 2OM)IITI0 ppm Z#EA 5.
FHRIEOFRE10 ppm BLET, BIZREFIOHEFE Nol1) TIZ34.5 ppm OEWiEE
TRL72. BENIRFRBALONZ L, BRIZEER Cl-, NaZ ORfES &1 -7z, (&1 -
7 2 2H)

6) vz xvwa (Mg?) #HE

Mg IZERR TEICEE T 50, BB AKICEEA LTS, —RIIZIE, WK
FTre%< k5,

AFO Mg AT, 1.3~3.9ppm ORITEML T3, ERTIRIES, BHE (No
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37) T3.9ppm &R L BRIBEHE (Na5) FTHRAISTAD, THOBIE Nol) T
3. 4ppm ik b,

XD Mg GHRIL, 0.8~8.6 ppm DREITEN LT3, &FKMIZRS & FRET
WOSTIIEM G <, PIROLIRDO ALK,

LROBHER) (FEAKE No31) T6.5ppm, (No30) T7.8 ppm, BEIIDEE (Nod0)
T8.6 ppm, FHOIN (No8) T6.9ppm, FHIIOHIIFE (No7) T6.5ppm, HEI
DEERE (Nob) T7.8ppm, BJIDHHHE (No3) T6.5ppm & 7 #35T6.5 ppm L_E
aRL7z, (&1 - X223

(7) 7vE=7 (NH«N) &HE

SRV L NI Lid, BRERW®T 5, ERE3, EOEOSBICk->THEL S, K
FO7 Vv EZTERRPLZOI EIEABOMG A B L , KDBERERT DO HEIC
55TC%, HARDWIID NH-N OEFEDIFZ0. 05 ppm TH 5,

AHD NHa-N DEHEIL, 0.13~0. 16 ppm DRITEL L, FFHid» 6 THiET8ET 3.,

XD NHe-N OEHEIZ, 0.12~0.2 ppm OB TELL T3, AHENOENE (No
18) T0.2ppm #/RL7=, (F1 - £ 25H)

8 Vv (POs~) &BER

POS ik, ARRCIREEMDEBO DRI L ->TEL B, 7, HHEIRIEROWFALD
Ko TMIIOEHEITHEMT 5,

KFEDOPOL-DEERIE, 0.07~0.18 ppm DRITEL$ 5., FEEARE (No37) 120, 14 ppm,
EHE (No5) LHSHMEIZ0.15 ppm, THE (Nod) TO.18 ppm #R L7z, THEDH
s, KB 2R > Th b, BHCTRIBHHEOERAEVO T, G885
%<5,

D POS~DEHEL, 0.03~0.27 ppm DRI TELT 2, 2402, FHROF®RT
mL, PRTERLS, TREZ®L &35,

FHHE (Nod1© 0.22 ppm) & JUBRE (Nod2 : 0.27 ppm) 13 R IZAKHAEA 5 Tha B,
KHED X 52 EFRIZIZ 2 00T 72 % 5, HEIIOEEHS No6 :0.17 ppm) & 7KH
R T3 20N Th 5, KiBEEIZHEI»NZEHAMALTOWEO TR AL, LR
ns, (&1 -%25H)

(9) BiFBEE (DO)

BB RE (DO) &, WIAKICE T ADBRRORETRT, WIIKICEENNRSL k5L,
INERET 572012 O B BIZE S, ZTOBR, BEEMAL WIKIAGHREEN DX
%3,

RRDOBEARF R, 8.0~12. 4 ppm DB TEIL T 5., [¥HiiE8.4~9.6 ppm T, iz
HRTEHE TR, Zhid, BROBENHBLEDEE L NS, PHITEMAE (No28 :
12.4ppm), TEKHE (N2l :11.6ppm) & &, JUEILMORARI CIRHEMERNL L,
T, EEE No5 1 9.2ppm), TEME (No4 :8.6 ppm), BHE No2 :9.1ppm)
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5L, NOBEMTEEMEL 55,

FHORGHREEIZT. 2~14.9 ppm ORI TEN T 5, FEINOMEME (No20) RH/OH
B (Nol6), NKHEJIOMEERE (Nol5), KFRJNOHET 2 b3 —ZAF (Nold) £ET
12 ppm Y EDME AR L7, Zhoopiidndhd JUELbOREE L T 20T
BNAHN2, BIEREL o8 DL BbNb, HEHE (Nodl:8.5ppm), TIDOHE
REE (No24 : 7.3ppm) 72 &, KHELHMAAD 2 IR A RN 526, FRINOHFF
& (Nol :7.6ppm), RJIUDOHMHE (No3 :8.3ppm) &&E, AOEEROPEHINSX
WTIR, BHBREENME, (X1 - £23H)

5 XROEHEH,LSRLKE

BB, AXVEAE (BE) SRBERUTRY S, -7, REA G TERE
PNEVIBARBBREINIL, BEME CTEHREVP AT VHAIATMENRE &
%, 2T, WIIOEROBE M5 -DDOERELERE LS,

ARF AL, £ < OMETHHNE L, FOROFHHNCELr 520, AfTEEZR
WEZENTELEIo T2,

(1) Cl-&f=

Cl-DEfMEIZ, 1.0~629.0 g/sec DR TZEILL T %, BAfENP ST, B0
ARG (Nodd : 629.0 glsec), FJIDOMMEHAE (No20 © 295.5 glsec) , KD RN DR (245
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Water Quality of branches of Naka River
Sadao Iida, Akira Eguchi, Satoshi Shimura, Toru Oshima
Summary

We have conducted an investigation into the water quality of the basin of the Naka river.
Our findings are summarized as follows.

@ In the mainstream of the Naka, the pH value is 7.0~8.0. In the upper reaches, it is 7.2~7.4; in
the middle reaches, 7.4~8.0; in the lower reaches, it is 7.2. In the tributaries, it is 6.8~8.0. In
the middle reaches, however, it is constantly 7.4~7.6 between the Matsuba river (Yashio
bridge: No.42) and the ogawa river (Ogawa bridge: No.12).

@ The electric conductivity of the mainstream is 82.6~1 73u0/cm. In the upper reaches, it shows
the high value because of Itamuro hot springs. In the middle reaches, it is constantly between
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150 and 160uU/cm. In the lower reaches, five branches except Shinmachi bridge (No.3) across
the Sakura river show more than 200uO/cm. Generally, in the upper reaches and the branches
in the lower reaches, the electric conductivity shows the high values, but in the middle reaches,
it shows the low values.

® In the mainstream, the content of Cl1~ is between 8 and 80ppm. In the most points of

observation, it is 30ppm or below. The high values are seen in Kozume bridge (No. 32, 70ppm),
and Wakaayu big bridge (No.28, 80ppm) and chitose bridge (No.4, 44ppm).
In the tributaries, it is between 8 and 84ppm. In the most places of observation, it is less than
30ppm. It is more than 40ppm in the five points, including Takano bridge (No. 36, 84ppm) and
Taisho bridge (No.47, 52ppm). Generally, it is high value in the upper stream. It slightly gets
lower in the middle stream and rises again in the lower stream.

@ In the main course, the content of Ca* is 2.0~11.5ppm. In the branhes, it is 5.5~34.5ppm.

® In the mainstream, the content of Mg™ is 1.3~3.7ppm. In the tributaries, it is 1.3~3.7ppm.

® In the mainstream, the NH,-N content is 0.13~0.16ppm. It is just about a fixed amount for
the most part. The content of NH,-N in the tributary streams is 0.13~0.2ppm.

@ In the mainstream, the PO,” content is 0.07~0.18ppm. It is 0.14ppm at Shomei bridge
(No.37), 0.5ppm at Kunida bridge (No.5), 0.15ppm at Katsuta bridge, and 0.16ppm at Chitose
bridge (No.4). These points are surrounded by rice paddies and fields. In the branches, it is
0.03~0.27ppm.

The dissolved oxygen (DO) of the mainstream is 8.0~12.4ppm. In the upper stream, it is
8.4~9.6ppm. It gets lower in densely populated areas downstream. DO of the branches is
7.2~14.9ppm. Generally, in the thinly populated areas, it shows high values, but it gets lower
in the heavily populated areas.

@ The load of C1 ™ is 1.0~629.0 g/sec. The high figures are found in Johoji bridge across the Hoki
river (No.44: 629.0 gfsec), Okada bridge across the Arakawa river (No.20: 295.5 g/sec),
Kinomata bridge across the Kinomata river (No.35: 171.2 g/sec), Shin-Hayato bridge across the
Hayato river (No.1: 169.1 g/sec), and Shinozawa bridge across the Egawa river (No.24: 161.0
g/sec).

@@ The load of Na* is 0.1~687.4 g/sec. The high values are seen at Johoji bridge over the Hoki
river (No.44: 687.4 g/sec), Okada bridge over the Arakawa river (No.20: 295.5 g/sec), Shin-
Hayato bridge over the Hayato river (No.l: 172.1 g/sec) and Kinomata bridge over the
Kinomata river (No.35: 52.7 g/sec).

@ The load of NH,-N and PO, are 0.002~6.29 g/sec and 0.06~4.49 g/sec, respectively. The each
value of the research ponts is as follows. Johoji bridge across the Hoki river (No.44), 6.29 g/sec,
4.49 g/sec: Okada bridge across the Arakawa river (No.20), 2.59 g/sec, 2.22 g/sec: Shinozawa
bridge across the Egawa river (No.24), 1.28 g/sec, 0.64 g/sec.

@ The middle streams of the Hoki river and the arakawa river show the high values of the load
because these rivers flow through the areas of holiday homes, rice paddies and fields, and
because the rivers show high flow rates.



