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Estimation of the recharge area of spring water

~Using the spring water of Mt. Otome as an example~
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ABSTRACT

In recent years, the decline of groundwater resources in urban areas has become a problem. In particular,
in Shinjuku City, the only spring water that naturally springs out is the spring water in Otomeyama
Park in Shinjuku City. In order to conserve the remaining spring water, it is important to first know the
nature of the spring water. In particular, where the rain that falls is spring-fed, that is, the recharge
range, is closely related to the amount of spring-water. However, the estimation of the recharge range is
generally done by measuring radioisotopes, which requires advanced equipment. In this study, we
wondered if it was possible to estimate the recharge range using relatively easy data to collect. Specifically,
the data includes the temperature and pH of the spring water and the results of boring surveys in the
surrounding area. In addition, we used groundwater data in the boring site of Tokyo Metropolitan Toyama
High School, which is not far from Otomeyama Park, as a comparison target to estimate the range of
spring water recharge.

Keyword : Mt. Otome, springs, recharges, aquifers

I. [XC&IZ

WA, BRI BT A T AR EIROWD DS E /2> TD, BRI LA, BT 6EF 10K
100 AEfIC, IHFHBRONMIZZTTE 180 2 FTLL EOWEK DG TD, L0, FEBHFEAN B THED B8
X TITEOMEANTEE THY, BIFE, BB T 58/KIEHTE KA LB LD ILARNOE KD HER>TLEST,
FRSNTJEKRE R AT HT-OIITET | HAKOHWEIZ DWW THIDIENKYITH D, FFZ, EZ TR RN EAKE
725 TCNDDINNZHONT, 2RO HINERPADIFERIL, K ELERREADVDH D, ]2 XA HIFHI R 8K
Thol%t RO BT NFEKRIZ -2 DR EIIEF T RERD DL/ 5, WA HIPHN NG G| JRHIPHIC
BUILHEEGGYN | RFIFICOI 2K EE (b 25 [ ERI T 28725, ZO I, MBI O FHRITFEK DRI
BOWTHUHADEDThHD, LoL7en3n, WAL OHEE X MERINAROFHAIZRE N LD FER— KA THY |



ZIUTIT BB i TS DT 870D, AWFFETIE, BAKRDBEFEHIZ OV T, A HICERINCE 57—
AAWTHEE TERU W EB R T2, BARENTIE FAKDKIER pH, JHIADR =V ZEDFERE N -T2 7 —2 T
0%, IBIT, BEDIARENDIRITV, BT LS OR =V 7 HBO HIZH o FAKROT —HZo0
THHIBSTRELTEAL ., HKOBEHFAICOWTHEEL,

LR 8118 X736 L0 (LA N Ok 2 I8 L6O ILRE/K | HORER L= L S5 2 NN — Vo 7 RO Fiz o S
TARZTF LSRR =V 7 i R EFFFR 20D &2,

I. BARAE
AR OEFRY, KL pH, R—U T THEDFERD 3 SOFT —2LiE#AZHEE LI ER AT, T i, LA
TOINFHAILT,
(1 )7KIR
<CBLEDILITEAS
FRITIRFE A(+ 557 AN, B 10l FE DH T Az IV TEIK L, £ D8 CRHAILT-,
RS T2V R ZREERE (0~60°COFPHIZEB W TR E +—1°C),
LB =V 7 i R k>
TE BN FTREZ IR R -V CRHAIL 7=, 3BED ILTEKICADE, FRITROT — 2 &M LT,
AR HOBO CO-MX2202 MX ~2u 4 v hadi— (-20~70°COFPHIZ I THE+0.5°C)
(i )pH
pH 1ZF LD IEAKIZIBNTDOAFHAILZ, (1)EFBRICLTERAKL, D5 TEHILZ,
FHAREZS : MMK SCIENTIC pH A—%  (k5/+-0.1pH)
(i) =V 7 A DL R
R B IR A SAEN AR T D MR R e 07 — 2 AR LT, BLO ILIAR -7 1L ERZ N Z IO HLEND
AL S TN H DR =V 7 DT —2EEH LT,

e 3

1 D OHR( e
F 2 BEOLOEAE T3 FILEER—Y 75



I#ER

(i )7k
. R4 ki & Sl
° ° o oo
° ° ° °
20 . c' .}.. L
° 0 o» Bemomomamo oo w0 0%, o, % 0 <, ° °
. :. ~. .3 o o ©® o °
1? 0%, o °
= o o ¢ .o ®e ®
% ] [ ] °
[ ] “ [ )
10e® ¢ .. -
. ¢ o FILER e LIl
5
o« °
-5.0 0.0 5.0 10.0 R 15.0 20.0 25.0 30.0
K.

M4z BAVZHAS 2 I, BED EKIZT LERR =V 7 Hi RIS~ KIEO BRI K E D72,
FEBR =7 hil FKITHEMZE T T 18.9CHIRZHERIL TWV-DIZX LT, B LIFEKITB BT
10C~22° COHEPATE L=, Fio, BEDINIBWT, BEWNIT —HEEEETE7-9 H~1H OKIEELEZX
51RT,

27.0 X5 F&oloKIEZA

A

22.0 ‘ ‘
—_—RR =K

17.0 \_\

12.0
-

7.0
L O N I — 1O O M I = <F 00 AN O O < 0N VO O < o o O MM b~ [©) W] —
[V R e B e B BN o B e e TS T BN e s A e (S P N — = NN
B0 > oS S = s s s s s S S S S S A A s s S S S S T S S S S O
VOO 4 OO0 O 0O o0 o0 F A A A " "4 = = = N NN NN — = = =~

— = = o o — o o — = o

5 IZ&AE RIREAIEDNAHEIT ARERWEDEL TEZLIND,

(ii )pH

BEDILDEERD pH ONEF 7.97 ElpoT, FoARMNZEHHE TN TH 720, KD ST pH AAHMEIZUT
SUHMM RSN, (1)ERILL, BEMNST —FaBETETZ9H ~1H OFT —XIZ O\ K5, FRZBEKEEOT
— N ZOWTIKBIZRT,



X5 BEsKEpH

CEW=)
. (K
9.00 —pH 50.0
40.0
8.50
30.0
8.00 W\/
20.0
7.50
| 10.0
700 [ . 1 . - [ I 00
[Ne I e T e T e e e e e T e T = T e S e e S e S e S S S e N L e e e T e T e S e S S Sy S S S S S S
N TN O OO OO0 O O O R DN DN DN DY NS TN TN T T T
I N R T e s e & e L o o A \C R )
O O© W 0 — = = DN DN Wk 00— = DN NNy~ = = DN NN W _ 01 O W =
=01 O W N = D OO B~ S &~ 00 DD OO
50,0 KA g 50 50.0 8.50 50.0 8.50 50.0 8.50
pH
40.0 40.0 40.0 40.0
8.00 8.00 8.00
30.0 \/\ 8.00 30.0 30.0 30.0
20.0 20.0 20.0
200 750 7.50 7.50 7.50
10.0 I 10.0 I 10.0 10.0
0.0 = 7.00 0.0 7.00 0.0 7.00
00 700 0 O O —~ AN =+ o O I~ © O I~ 0 O O
™ < o O I~ B e T T e S T —_ - = =
S~ S S S e SO S O ~NOSNS NS S
ss<s== === sss=== S
50 8.5 50.0 8.5

. J e \J
8 8
30 30.0

20 75 20.0 s
10 I 10.0
0 - 7
g

0.0
<

D W W WP
q,

RN

e )

6 FEkEEo pH(LEE2SHK R [mm], #i2s pH)

Fio BRAKZIZ pH DN FRLERIZHOWT, FERRICE D “BRLIRZENFRINTHHCR1)EE X, Bk pH BX
N, IKH D bR 58 &R H O AV RSB DS ERIRREIZ 5 D FD pH TdhD, RpH IZDUWTHEHHIL 7,
%1 COz2 + H:O =2 H.CO3; = H+*+ HCOs

#1 Ko pH #* 2 BEOILHEKD pH & RpH

EED) pH EED) pH RpH

2023/10/15 6.12 2025/1/9 8.14 7.83

2023/11/17 5.57 2025/1/11 8.22 7.90

2023/12/12 5.94 2025/1/14 8.23 7.81

2024/1/21 5.54 2025/1/21 8.09 7.90 Al H BE &Y
B 5.79




(il R —Y2 2 Fis
ARIOEIELT, DU NFHIT VT, I LA S AL TR AL BT oI
TEASFEAL [0, ARASHPE 7 004 2L TV VB (%2), ' A
M2 BT HZLL TR LD ThS, 2, R0
D X L, Zh BB P LE

AL BOBE LWL, BRI EON T ILER .

T,

Hew AERRLY %R

per k PRRLD 123
i

o _ABREY o rm
P

-38 Aprriey ERR
= P

3 R (W b

i ML e 1 IR U Y
PRI C Y
f; Efi K EE )

aoafRE ()

oy S G e
e AL
X8 T“)/?T“&@%ﬂﬁm

-

ﬂ? FWJ(X 3)

X3 AEEHALRRK O T —2Cld, BYEN AL Dt BN, JRErKk ., o—AfgngEs
IZEBSITND

®I9 FLOIL HRPTTIE @I 10 HsLil F'Fﬁ:ltjir']

1 o o o o o e o o o o o oo o o o e o o o o [ o o e o e
.
kel J keIl

S ¥ yUTOREYIEISEETR

] H— 1t Fi—
7B BEDIL, FILEREBIZHEALT MO T — 22N I BN L > TEH#BMEL 72> TODER
DD,



QR 11 FiliEte ROLhE e, D12 THUSHEE AR

T =

.(_E

II. &%
(i KR
BEDLITKIBDELNKREL ARSI ERNTDOWTTHDA, B ZRE L TRERICEIDEENRE 2 bivd, 5t
ITHFZE T, LD LDEFEAKITIERFHT, WA KB ETREGE TR T 2R mEMHH KO EEZZ T TN HIE
DR ASRBIL TN, R HKIZERA K EETREETITRE L2 O TH D720 | BT FAKRIDHEL
I T<TeoTh, —H T, K 5 ITRL7-i@Y | AKRIZERI R COEEN B o7, MAHENIRNEND 28I
AFESTHHTC, FolTbriE n Ftkl 1FABREITHRHL QWD EVHZEIZR503, FEATHIFE T, 8Ll
TEARITIEHHEE DNV ZEDTRRHITEY, RS EVHIEZZE T T TV HEB 2 5D IR TH
%,
(i )pH
BRSSO =2 k& RpH OEEMEN/ NS o722 2B B3 58, pH OZ(LITRNICEDH D THL ]
REMEDS R, LOALZRAD, X 6 % AL DB TE A RREIC L KITRNb D EE X HIVD, ELH IO BIT, K
STERB TR TR TLEISG A BB RSEES72)S T2 BIZITER DN CTLEIZEIZ7eD03, Ttk s
D UEARDILRER T DHDTHLT20 | pH T8 % 52 TODDIIER IR K THD ATREMED =V,
(i )AR—V > 7
FERBIT BB HUTZ B 3 U7z DS HERR 5 2 L1l TBES I TNDT2D | PadBIA~R7E570
AR TODDNEIRTH D, Lo THE T KRS BITeafin b AL TWDILT Tha, 22T 9 &K 11 %
SR DL, WKBTHLEIED FHEIZOWT, TG 7R 7E D) flR 72 o> TR D | FrZT L@l
IZOWTIEDD AR 2L > TCD, —HTREDILNT, BRI TERE A EL<2>TW T, R
MR oTUND, HUTIRD RNTOESER T X1 o —iidiE, HKEDARDEBLRT S (FRRE) LB O
@ ARABD)DOFE TR EDIZD, A EIOR =V 7 TN L DFERIT IS &6 LTFEK DY HEHEE AR LD S TAFIE
DOFERE—ET 5, T2, BEDITEAK T ILERR =V 7 Hil FRKEBIZEEIZHY(EHITEREIMIZE), RE
TR THLHIZD | AEEDMRNEZANBENEZA ST KRBT TODEIEE 2T, Lo TRFALDBEE R
<720 CNDIED LIFK T, ZOIMEFIFRIIPNZERHEIS D, Fiz, FEHA -7 & LTl i i
DIRTFAUE, 2R 32D 0 DR IR 725720 | KIRDOFEREMO LA TH &I I e>T
WHHLDEE Z HILD,



(1)~ ZEFLHDE, BEDITEKITF LEAR—Y 7 HiH T K H A~ TSR < | 7 HH S
IR TNDEEERIND, ZORERIL, FATHIZER W T, S KR 22 — X — % L A S 5
Fehti L7z B DRERE— BT D, LIEA > T ABFETHERMLZ, KRS pH, N—V> 7 HADORRZF M LIZT7
T, SRR BRI EEE B R T O LT TERWL OO, KEDRIHERICH T KOFLEIC OV T
HEECTEDZEN DD T,

AR IR DRI TED, BLEDILUDTEAKIZ OV TIRIEEF I =D | OB IZ k> Tk
INKELBEZ D AR D D, IEKDIREDT=OITIL, 22D K BERNRE CEHMEE S S/RNI LR,
BUEEASN TS RRKRE AT T 228 E N EETH D,

SE X

KRBT | eI B9 D ZERER0725053% https://www.data.jma.go.jp/env/acid/info_acid.html

B X L3 I ABENE /K DO EREFHA L I /KRB CEA LD 15K R RO

FZKREHEK 2013 42 2 J] 316 XIS LoD LI ABENE K OTEK EORFEZE( b LT DER DOHEE
https://www.jstage.jst.go.jp/article/jagh/57/2/57_171/_pdf/-char/ja

AT RN B2 FAV 2 F AR K ORI ZBH 0 55 %2 https://www.jstage.jst.go.jp/article/jahs/48/1/48_3/_pdf/-
char/ja FEEROBURERKFIH OB E S https//www.kotobukigrp.com/technology/pdf/topics4.pdf
MK HEESE L5 BT BERERR)
https://www.kantei.go.jp/jp/singl/mizu_junkan/tikasui_management/pdf/siryou4-3.pdf

WO THL F/KIZEAD D ~DSHF &}
https://www.kantei.go.jp/jp/singl/mizu_junkan/tikasui_management/pdf/siryoud-1.pdf

Hs g7 http'//www.geonavi.net/georisknavi2/html/13_tokyo.html

HIEE
AT HRTE OISV TOMOEDEIS TEISHIGEL T2 & R £ T So7z Bl sk Utk
ICHEERLET,



