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Abstract

The total number of springs in Cheju island is 755 excluding 156 springs,
which stop functioning. There are 212 in East area, 174 in West area, 188 in
South area, and 181 in North area.

According to springs distribution survey, 689 springs (91% of total) are
located in lower area (200m above sea level), 45 springs in middle area (200
600m above sea level) and 21 springs in hillside (600m and higher above sea
level). As you see, it is characterized that the more decreased the number of
springs is, the higher sea level is.

The 682 springs (909 of total) are located at the contact of lava flows, 56
springs are at the joint clack, and 17 springs are at the loose sediment
deposit.

According to the survey result of the discharge of 707 springs, the
average a day 1,083,386m’, and the maximum a day is 1,608,342m’.

According to survey result on water quality, chemical elements are
gradually reduced as closer to Mt. Halla. Furthermore the pollutants by man
like Nitrate-N are found at lower area 200m above sea level.

The springs are used for portable water source, domestic life, and
agriculture. However 355 springs (47% of total) are not used.

Springs are examined their history and environment, discharge and water
quality to select to preserve. And now 453 springs are found out to be
worthy of being preserved.

In order to preserve the springs, it is required that the work to preserve
their origin, discharge and water quality should be carried out.
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1. 97973 92 534

$A5E FEAAGACE 942 529 At AR ohhe WAkl
7 dEe] §A% AN, §$2F ARA ds, g25Y £3 5L A5

EHAA o] AT AR & F & U okeH, FEAHY AAF=
e g @3 AFdHA #AE FEscd d47t HER Ade Rl
Za% 2EE AR Ak AFEY A SN R AAAG R
T AF 5 82H '5-r7]‘ A Ee} Add Z]‘"ﬁ“’lb} d4e & T Ko}
Ue s Ee7t FE3 Jh olg §HF St AdE BIHA 4%
B 1980 d ) o] A7A| Heedom vt OF‘—]E} *ﬂ%! 3 AggrE de o5
ol AFAY AYFelgtt. B AFEA & o] &9 AzFE SHge o
go2RE AZHATGL stz FHdo] old AER ol §AUTFE AFYU £
g AFTE FALLE JINAT o]FHA g JHEAE w24 g3 fe}
e 8857 e X TASE vhdo] AU, vt AFEL o AT
AR e e BEE £%F3 tFL FFLE ol&dte WHE ALLHA 9
&lm Aobgith. AFre E ol &EIIF FHFAN FFERZ vHEA AF
AAtst Hg 2ol digtd EHFE o] &7 R Y BAEIF HA delAxn
2t LAl o3 MEHAY HES S AESE EAsta Qo 53, 7‘]277}
Ar A5 ABT MAh £8 VR JAExA F4o] d AAol7] o
Zol BHse] @3 soo] AFE AAolth wEA, o] ATE EAAHE Al

A% AFE AR A Exae g BEAA - FHFY olF - 0]8 R B
S FEAEZGH EX54E Hopstn 839 T RAME vt
dated 52| gt



Aere] 5o dfe SYHA =A - A 193737 A ZE A 1937
W dEFTITAANE L BHES 2902 AH, §7, REXAAM AFEAG O
Bol &34 9 AZ 63440 i FHARALE AASIAR, §HF o8NS F
Fardel] W HEHJA 2ALE S

1963~196517HA] FHAAZAIA(F dFALAT L) GA & A
d AFxe & A4S ddsty] A3t AFE g5 G EAgd g A5t

FAZA e} NAZRALE AAFH oW, 1965~1966Q3 = (F) A S ALY RAL A
7} AFE Ao 44 A9AQ XA 9 AstrRAE AAFJALAHSEY 7

, 1965 ASF 39, 1966), AFE=AR7IA] 72ZALR DA (AR, 1965)4]
/’*"]L‘ FAle B o] BAR(EHTY BAMH §EF SA E o8I HH e
W Tl ds] AT 538, o] RaMd A FA AEEH] o]& FA £
AT 18MAeln ML - o] 8717 =& 28709 &Hgo] W &E2F A
(1965. 7~10)& AArlstgch(Table 1). T8, BA] o]& 9 BHSFE 338M4
on, ApYoq olfHE B 2874 W & ol&FH HF{FA Ao
het 2ALE AASA S AFE 31X Y 9 o] &A Y ZAR TA (AR, 1965)

< YAFE, 94, AVZTE, QadE, AdA § AN AAS &1
o]-&xkel i3 FASIGR LW, o] ARE AR ASAAFTAE HRT FHd
TENEALe] FHEHA HUc

T2 AdAH AT A FAQAH 7 F(International  Atomic Energy Agency
IAEA)E 1965~19697kA] A Fko] EEFd e #FFALL: 78 F
o2 AP ed, of A HAQPD oA LN Daviss FTFAAE 339
AA B3gk v vk Davis 9 291(1970)2 247}]}‘(% T 1404, #AQ 874,
H 27N A AL AR I HFFEL - o|FPL - A EHELENE
AN, AFE A B 7(ﬂ-rrﬂ?l"’ 2~9dola} gl v vt F3F], o
29 drdde AYe HAF LHF U\ TE, ALY BE ARFVIG
& 2~254de)m FA A9 &H A ’\‘} , AE8)Ee 3~754, ¢ &4



F(FE, F4E)E 859 A2 AASAY.
FAFE 1971 8. 1~11 30¥7-A] 63 43 §H AHA(FHEE, =
E, AR E)d] U fFEAY FFANEE ANE 8 U A4
AREFAHIBYE AFE FAAMN T @ THRAE AAE AHAM &
Ao @ 2AE g4 NG, 24 g FHLE 25 300702004
EE L 746,000m /YA A2 RudHT

ARZe] 420(1985), A9 32(1986) X AFA Y 3019892 AFA A A&y
(B7A) @ Aol it AE4 A(Tritium), ©] F 4 4 (Deuterium), 44 (Oxygen-
18)9] B AFTALAE ol &3 AFE AAEPY. AFE - AFAHA92)L2 AFE &
A9 F£AEY B0 AFFid I AUEA A7E YA A, HSH
ZE 2 duty §359 HT o|FALS o L2/hgelx, AFA AEFY AT
= 6670Y, @49 A5 BHANE 125m) Astrd A€ 4 49 Aoz yE
Wb, EE 25 dEe A% SR A F¢E 1749, AFA £F59
435+ 8369, #7494 T ¥4 Aty 2899 Ao AA ST

HA-8(1996)2 = A4 16704 di#t §&2% SAH T 56k WHE FAHEE
FAME AAE v glen, AAI(1996) AAZAY ddie] 167 o W
FEAL FAE v gtk ZPE(1998)E AFE TEAEY B4 32Mie -y
1544 g FARNE AAGn ¢ARH BE 5S4 dfeide e oA
2o FaaA sl 7% v Aok AFARAZEFF 7]AH)E 1996, 8~1998, 1
7HA = 49 S5 B 6/ o e FARAIS HASL ALY ol &
o BHEE WEHE TAFEYY o AYsE Foly ge AFLE AAF v Ak



Table 1. Spring yield data of major springs in 1965

£ F ¥ (m/d

2 <« A 4 o

] b | % ‘8‘ T © i] t-H Q ~ ﬂg &
AFr =EF 2 @ & 5,840 4,371 5071
AFA HEF | 5 2,367 1918 2.143
Y& sAY o5 1,270 962 1,070
SUR-0: U B - &t E 10,817 7,732 9,540
dHH W2 9 o8 & 15,379 13.824 14,506
A SxE 22, BAE, 59,011 50,025 54,465

VEE XE

HAH N op ;A & 431 420 429
ZHF A& a 2 2.498 1,493 2,130
g =349 a g 2.867 2,275 2,700
A5 #9= 5 E 2,725 2,386 2,565
&5 Hdg o o= E 883 47 699
85 ¥y A " F 5,486 2,306 4,112
WS g q 7k g B 1,356 1,045 1,213
=R ALA e Z g 1,771 682 1,317
g AHa 4 7 2 57 25 48
MAEZA e 4 9+ 2 3,706 2,185 3,230
MAXZA FEF A AdE 25,462 20,597 22,698
MAZA BAHF 2 3 ARE 36,789 34,102 35,280
A AlFY a B 743 612 681
Aitg L& ¢ I EE 643 438 542
R SR Z 2 13,995 12,719 13,535
R N B 2 =49 8 3,229 2,000 2,771
FAE EAlg A o\ 460 292 382
48 HEY Nz =2 3,764 3,159 3,616
HUs 3y A =48 F 350 271 313
MALA dHE E U = 3,587 2,953 3,246
MNAEA 228 = 4,130 3,018 3,530
AAEA YHEs z ol % E 5,258 4,369 4,890

A7) AFEAAA 7| 2ZALR A, 1965




1. 7|EA 8 334 49

£45 ARRAE REHOR F) el §A%d BAY 4F 24
APRDA, FEA (LA, ABUE, A% FU7, GeE

A2 EW AT78 RERD U BAARE 7 B APRA
A #nAgs $EIATh W, £39 A2 F §53- 44 89F Fol
e ARE Auste ZANGE, VWY, $359 A9 A% e
o g9 ZAEIHS uE BAHQ,

e

1) @324

L34 e AFFAE 1998 3EFE 1999 109711 A A8t Fig 1
of GellAT dA &&EHI e §HFe B8 g HHUAY dE e
ol nZy Mg ol27|AR ZAEIGTH @Rz AME §HFY &2
A - EHFE 5 Uyt AF2AY FEFRA AUAEE R #2534 § 4
F FAZA, FAAEZALE 35 THTable 2).

£ 232 Marsh-MchirneyAt8] FLO-MATE(ZY 2000) #&A(Z4 0.1
5~6m/sec, LAFTAL£2%)E AH&3td FASA L VA== L2 Orion
ResearchAl9] 249 115 (£ 9:0~1994 ymoh/cm, 22§ A:25%)AEE Al
g5t =S, £&2xHe NFTRE D] A FHEAY AFd2AE §
A AAstE e 53], 19993 79 ~10€971A ®E )7} P egzA FAA §&



A e SUFAME 42EYo] AAYE T AdAd £E2F SR
B 7] wEol 1999d 9¥~10¥7bA] 19 10008 ©)F §&Edt= EHT
Wi 229 € £ AVAEE - 2P EA T 5o A FrhEAE AA
shsith 19999 59 11~13Uclle BEA S U R Fpit 4 FHd £x8e
S 5o g3 AFEAE AAFHAT

Table 2. Summary of field examination on springs

(&4 Ac)
Z AW 4 & A A F A A A EA L Rt AT
L2992 2A 911 142 168 398 203
12 701 105 147 296 153
BEFEA | 24 185 25 57 71 32
3z} 77 11 30 28 8
1=k 658 98 140 287 133
A7/ E =
5 2024 22} 191 23 56 90 22
3z} 90 15 31 36 8
A EZA 389 40 104 131 114

2) FAAAE B4

ZAY &A1 F FEAR B8 ARAHI e 3897 Le BHT
(Fig. 2) thated Z€(Ca™), PtadlaMe™), YEFNa), Z2EK), Fi0l
(C1), #4HSO), FRAFHCO), AAFAA(NO-N) 59 FAEE 24
st T

gt ANEe AFERASAATIAAM standard methodell &3] &0l
A8 2 Cl, NOs-N, SOLd thal A= Ion chromatography(DIONEX 500)& o]
23l ZAsgen, HCOy €& AANY bromocresol greene AF&3he] 0.02N
HCleZ A Aste] gFsbsldut. Fol&(Na', Mg”, Ca¥, K)ol Walxde 93
33357 (GBC 90BAA)E ol gt Baatgich
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C

m. &850

r

£E540 HE BF

Grse Be 52E Auert gAY A% S¢ FH AZWeR A
28 A $olue AAE& & H(spring, BR)OIF 513, o] & EHFEBEBRK)E
Ik AT E $E2AAY B(F)Y A7), 9, 5% 5ol e} Table 37 &
o] BHE & gtk
Table 3. General classification of springs

T i r L
g?w FA A7 A% vk g g o 7E8d o BEEA
o FHEA
- EAEA, &4, Id_A, A4 2 3FEH
AFFE 9% &3 o #gAH

FNBFT BED 4
A3 Aol 929 HAYE FH £

8&Fo) o9 &4 o AlF~A8F &2
8239 WEo g% 84 |o FULH o FWUEEH o WEHEH
8229 Ao e §8 |0 A&ELH o PYEA

1. §&Ade B9 A7) % &4

D ¥ 2 AFEA

Hedol 28 98 APoZREH Astrrt §E2HE §HoEN S50

HEE s Fololq ¥

FgHolE ¥




2) #A43
WA 2 el 49 2 A4 52
2 Bgge FO4 AR KEHE A4S S0 $Rol T

G A8 BEAGN $YEES $ATFS Lol B T B4
$9E 498 TEEA0G I

2. A75EHd 9% &3

Bryan(1919)2 €#d4E H]E¥ &3 (nongravitational forces springs)® ¥
£ (gravitational forces springs)e 2 TR vEH LA L 3497 A
g A &1 T2 AZY v Ze X dd" B 2iE &&de
g 38 H(fissure springs) 2E Y& F ddvd, o BHFe AFE SFEK)
o ERg Xdrh 59 &1L FHY o gFeg A At ARE F
E5 = $Ho2A g 2o] 571A] FHEoE A

1) 3238 &3 (depression springs)

2 stdo] A8 AL FAS HiE - =S2HEREAM At AER
FEHE $42 Taed, XY S0P iE Bt
2) 3539 &3 (contact springs)

A a7t BgAol BEFE & AREs mi 320 (DU 449" 229
e ugt &Esie £3E d@th

3) 3] ¢t4 A (artesian springs)

_10_



W2 AR JEH Qe J¢F(TF%%; confining bed)l Az Ftolrt
¢ v 48e 2n Jd Al ARER §E3e §3E TPk

4) %44 A& &3 (impervious rock springs)
BEEsA 2EY U 25 # 249 £2E wg Asert &5 A4
& T

5 #4 =+ I dd &3 (tubular or fracture springs)

£u4H = £, EFEFA AFd 22 ddde} gigFol AZHY
A AstErt N EE SESE £4S 2oL

T3 Fetter(1994) = A9 §8& b 2] 6712 FE3uUKFig. 3).
D =¥ &% (depression springs) @ H%¥ £ (contact springs)
Q@ @=3 & (fault springs) @ 738 -2 (sinkhole springs)
® =¥ & (oint springs) ® HHHE &3 (fracture springs)

3. 8$&Fd & 83

Meinzer(1923)% &&HE X359 HE&#)d wel &HFE Table 49 2
o] 8714 fr¥ o2 FEEHAT AFEo REIE §HFE Meinzer(1923)9] &
F71 &l wet B/ ZAF, 128 fHFeS e 4~6F0) HFse 2ol
84% % A At glol §ETEI T4 AEY Ao tRELSE & F Utk

EHTY L£EFL Ay T BAFN Fdgo wG FsEt A
A5t gFFo] Boigts 4G dHo] & Hele 19 10008 ol&e
F&Ee eRZAR Gl Bu FFAHol HE AtdE utEeY 859
dojdrt, AAHo R 3HAketa) 43¢t Ao £X3t= A5 §E5F o
A2 Be Holy, dA¢d HAAYAUY ASE 7834 FHBsts £HE0]
B}

_._11_
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Fig. 3. General classifications for spring type(Fetter, 1994),
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Table 4. Classification of springs according to yield per day

+E&E2FTE AFe §H

T ' - ] ’ Ho8&F

m/Zx, L/% m/Yd S (/)
AlF 10m/z= o] 4t 864,000 - -
A2 F 1~10m'/2 86,400~ 864,000 - -
A 37T 0.1~1m/z 8,640~ 86,400 35 14,174
A 45 10~100 ¢ /= 864 ~8,640 176 2,798
A5+ 1~10¢/% 86,4864 278 327
A 6= 01~1¢/% 8.6~86.4 129 31
A 78 10~100me/ = 0.86~86 72 4
A8 7 10me/z o] &} 0.0086~0.86 - -

4. §EZF9 NFEH AHAd e £

239 WEd wE FYEN, FHF £33 AFEHoRE FEE
T Ao, 8349 §£% A EA S (varability) 7t 25% o) olH FU-EHo|gt
I, 15~100% A=Y wWE £¥F £H, 100% ol4dold WE LMoz FH3

HEAF(a) = 100 X a-b/c
A7|A, a: A &
b: Hi §&F
c: 9A It HF §EFo|Th
EE, FHIFT FE2Y NS wer] AHEHAI FELPoZ TR
DEEHS EF HFE dFdsln, AESEHe FL&H 2 EFAFELH 3]
=g

_13...



EHT7t AFEY o2 Fe ExdT e 7 & olF F9 ue FF
Fol BE ¥ oilg AFErt &4H FeAgo) W FL2 A HEC] A
o] % AAFZE oF 7] wEolztn T 4 Utk SYFUBEIR, lava
flows)& ZwtAdo] Hlud Ex &L FUC2RE F2dE ZHof v GAUEmM
#ol 8y & 2ol AHAAIL B2 RA E& oz FHrte ES
AR e Zolt}h, &4FE AFo] W2 IRV|E e 22 A2 FHEHT A
g d4dd FJEIFAE RIH, dAFeE &I BYgY sEXNES NG
o wEtA, FYA7 Y 2ET S4FEE FTHoE EdLHon BIE G
o2 &¢9 3Ed wE At AAGH dd S4AFol AHT A
ool §4F7F &5 & WAAFEA)E JHF HHgdEe] JPFOoRA &
dF Atolole FFAol RAY FFAo] FL AFo| HAH A BE
o] Aejg WA}

AFE BAFY E AAE A¥e Wset THG BAAZ Uk APY WA
e E4FY EASAH X, 3t ¥E, E4F(2.8)9 ¥A, HH - HA
g, S 4 AAEFY Fvd AFATEREA &5 F 98 MR alel o)

)@7;]1—1— 2 011:]_

FE29 &HTES st Aoy W, 24 g LEX(M), Ae
3—01] AXstn gled, ol FHY A Lon FE5W AdFr) A Pws)
2 98ty Astsde] AFZ wEPo2A AAUE ot

o]
dutgez it £F Xl‘floﬂ*i e F2 §4F AATES mE EEst
ALz 4dAd ok &4F BATEL T A 4 Z9 A (clinker)
o] FoA 3l ‘—} d - dert 22dr] WEd FeERAK g 9

rir

_14_



Bolgt & & th ol T2 &U4F BAFEN A
BEEo] "ol UgesMy Z& A IL(E
Aol e v, AZY dF el d5Fo] EAsE B FodE Azt
AToR F&sA "k 08T 389 dxHY &dF2e dUXE - AT
3 = & E F U
9, 4AFE BAR(LE)Y 7IFolt A4HAA §EVE ¥ B4 T
FAANE wE B2t Zigely FdFe A 49
A FEH7E e, oldH SHFEL §EF T4 B =4F 2R
9 Ago] hRFoln, FFo| wet §EF W AA defdrh o &
Yo HEHY HFzE FAL $2Ee ERYVE, AR, EEEH
AFAY HegE 48 5 F€ F
AFE £AFE $E€AH AdT7zd w2 A §AFEAE, B, A
dZgoz FEY 4 9H(Table 5). &UFAAY, )& $4F/F A= HF
e AAW w2 MR £4Fe Terg wa §Este £3FE wet
o, Tdag, ol §¢de] 22d FAEHY Folut stddE w FE3e
$olm, TAEEFH, & nlid Bv £33 AEEY T34 AFE A7t
AP Y e 2E5AE W L $UFE ”az‘k\:’r.

2
i
-1m
%
T
o
L
>
off

Table 5. Classification of spring types according to geological structure in
Cheju Island

(9] L)

Zl 9 9 & A S4E5AAY AME 28 =R
3 A 755 682 17 56
22 H 212 191 4 17
A2 Y 174 153 4 17
HAA 188 176 -3 9
R4 181 162 6 13
* BRAG(FFHR - AT - FAYE), AMEXG(FHES - T4Y - i AHF)
BAARIHE « JAEA - FF), EFANYGNLE - AFA - 24T

_15_



Table 5ol A|AH gl wiet Zol, AFEd EEste §HT9 90.3%Y
6827 27t ELFAAF W AHFH S 17/04(2.3%), AelPL 567 (T4%) 2
=5 5 Tt

g, AFEY QFEY Fdre §4F AARUNY THEFEAN &3t 3
o 53], 8479 MR AgHE met FHpEo] AFHLE AA T
Ao} At Autdog e} FoA AW FeR {FetL S F R
oA FI vk ol WF B E¥de SHTFES FYRUE ZHEF &
EAR @Wo] BEeA e, o XAGFEAFI AUEs 4EEZ &
=8 H 40 71U AY WIE dgstes Aoz HMdn.

2. 839 AYY £X 54

1) &3x8

AFEe Sxdee dd 1,6826meEold)e e WEG 7]GolARE )
et7lel ol27)74A] o el BEsm Ut fHF Fad XA (Table 6)
oA & 4 dxe] A 200m ol FAL H ARG AA BHFY o
9%9l @ Fate 6674wkl TEE}EL lenf, YA #etrte] AA el H
Hol Exstm o sitMaA et HE F3 Bust S E 35
MErt @A) Zaste 43FE & RoF2 JohFig. .
EHr x4

g 29, AY3A Sietn AFYd §ARI WAgeR
RERE B 4% Q99 4T A% 10449 A4A g3 AE 2, =
WYt ZUAET LR 2

pretn AYAA} Fo 92 Ade Fa ¢
29 25g ndFn do 58, ¢ 2
PTaE $A4ES F2 5 ua o} 2 ¥ Ao Pashee vate] B -
Fol} Zlgol $Ean Aok w, B2
Aol 9E, Mzﬂ, F2de FHow §A4E0] Bden o,

_16_



¥A9e B9E FFUN adUE 0o REHE FPE nelFu Yok

Table 6. Distribution of spring according to elevation

(&9 k)
5m |5 ~ [10 ~}50 ~ (100 ~|200 ~|300 ~|400 ~|600 ~ {1,000 —~{1,500m
©]3} | 10m | 50m | 100m| 200m { 300m | 400m | 600m | 1,000m| 1,500m | <]
gt A | 795| 421 | 63| 8 | 58 62 26 11 3 8 6 7

T % | A

FRAG| 212 182 10| 3| 7 4 3 1 1 1

MEAS| 174 124 26| 13| 2 5 2 1 1

SRS 1881 44| 10| 50| 37] 29 6 6 2 4
BRAA 18| 71| 17) 19| 12| 24| 15 3 6 7 4 3

I EEAAC wEt AA AAY A5, FARAY A
7, 283 DAY FH,LE FEY & U0 AW S35 E ST 200m o)
AW Edge dE 200~600m Ake] A
ol BE3e AolH, nAY &AL HE 600m o AP EEI}L U=
A Tated A9d EXELAHL Table 734 2o}

)
>
=
=2
Siia
ol
i
]
%2
rir
2
2,
H
s th
3

Table 7. Distribution of spring according to zone
(&9 AxF)

A 94 g A A 2] o SAREA A oy
% 7 " 755 689(91%) 45(6%) 21(3%)
& FA 9 212 206 5 1
A B2 o 174 170 4 -
g 529 188 170 12 6
B H Ao 181 143 24 14
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AW &35E A4 £3459 91%d 23e 6897140 FAE AR
' A9 6%l sidete 4570 &7t *‘?‘E?P"’ 1o, &% 600m olde TA
e 2170423%)7F BE3L Yok ol §HFE ded AdE=E W O
g AHEY o3 2o,

(1) A |

oA £H5E Y 1,6826me] WEF sigo] §AT ol L H X3
EF 21/4&0elt), olg £X4E BFuEER MES] 4HRWE, & 600~1,000m
Aol Aoy BEALE, HolAIdE, AWEX, Ad4, YAZE 5 8Mart &
&3, &d 1,000~1500m Ale]AFelE AsAE, JAATE, AFH =, Atet
o}k AMAH]E B 67]AelH, I 1500m o] dA Fol= &AAE, JLE, &
Fok, s wWold] § 7/Ae|tH(Table ).

ol £ 4 dFEL nAYY A= fAZ NG WA HAIA
YA Fote] BlEe] #&Ho2 AFY F £&317] 7R 2d(Davis 9 29
1970) A= whol]l HeElx €7] WEe BEQR FFo] A3 Eg B 0}‘43}
g g &% EEE vy A Holrh, nAY My BV F
Hee2 £E5F - WINARE - o] HIH R Fadte AF%E dEdY
(Table 8).

€& 1d 1,000m ol He &L JAE, €325, 1HHALE, YA

T2, AdA AVEE, § 6714 AEd AuA gen, UAE Sm' ~500m/d
HAe AR REoth. TAY &S T JLEF YASES AE g
e AEL EAT(RB)Y JlFohd s, B AYe] 343 W= &4
F 2R SodAM &&3a A

Table 8. Major spring on high elevation zone

R E 2 f & ANAER Fe
AT 9 (m) (m’/‘?—-lo) ( # moh/cm) (C)

whol 4l 1,682.6 10 115 11.2

LRS! 1,674.2 210 15 9.8
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Table 8. continued

PRRpa ¥ 1 |57 A7 HEE T

- (m) (m'/¥) ( # moh/cm) (C)
R A E 1,667.9 50 20.2 76
=2 1,665.7 30 153 6.7
25 16288 50 16.5 9.7
DHEE 1,555 2,000 39.7 10.3
B4 E 1,507.1 360 28.8 17.1
|2 =8 1,418.1 4,000 418 12
ARA| H]) & 1,399.7 500 18.1 105
Abpef ok 1,283.3 500 789 118
A& 1,099 12 29.9 125
o) FAE 1,088.6 10 71.6 6.6
AHEAFE 1,064.9 699 29.5 8.7
O| EALE 899.6 50 37.1 134
A SE 837.7 5,000 345 127
YAZE 829.1 22,500 37.2 126
AdA 801.5 3,500 185 15.2
AW EZLE 7485 2,835 - -
HelAIZEQ) 650 400 37 13.2
ol A FE(2) 650 5 37 13.2
HEALE 603.6 60 38 13.2

(2) FA2AY &R

sk 200~600m Abol9] FAgE X Holl= BFE 45709 SHEFI BXEa
th ol §3FE XEE AME& B9, s 200~300m Abe]l A HelE Fo
AEE fFadeD)e vRss 26747 225t glew, &g 300~400m A
olol = AMHBE(AFA oletF) F 11704, 3L 400~600m AtoldlE detA &
(AFA 2818) 5 8Mxrt B2ata gk, FARAW Fo 35 g &
BE5AR 28 XY 845 ALAY AVAERER, $£L0] Ty} FoldsE
Avrd o= zhrdte ZA%S VeEbAD(Table 9).

32
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Table 9. Major springs on middle elevation zone

PRp ¥ 3 P §EF | YT AVAER B &
(m) (m'/¥) ( £ mohs/cm) (©)
FrrdH 216.7 500 221 157
AT 232.3 7,966 50.6 14.8
EME 234.4 10 35.7 15
A& 260.5 200 81.7 14.7
2 7E 252.1 40 74.5 17.1
e 264.5 300 38.9 148
A E 265.8 718 106.9 158
= 2| A v 269.8 10 789 133
AEEHAE 280.2 20 56.95 18.7
7 & A ) B 282.2 230 55.6 145
FHECTANE) 283.8 10 76.3 13.7
=W=zZ 289.4 7,333 61.0 144
ELEE 295.4 5 51.3 134
35 3024 300 47.1 18.25
AHE ol o] F A4S 306.1 150 575 16.2
FolUAE 316.6 10 70 16.2
HEYE 317.3 101 94.7 14.3
EAGE 334.4 26 436 186
AHGEQ) 351.2 415 55.5 14.1
AEE() 363.2 4,666 36.2 149
FESTE 524.9 20 84.1 13.8
gk 2 561.0 500 47.9 12.7
FolE h6g.2 50 47 12.8
q4E 569.4 30 99.9 12
71 ol stE 583.0 200 426 123

(3) AA g &M
F 200m ol3te]l AAhels AR SH59 91%o Bl 689MA7) B
Fatn Yo, XA BEIXIAEL BwW FEAY 20670 4(30%), A HA] L
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17070 22(24.5%) A Q3 F2A A 22 17070 4(24.5%), 143712=(21%)7F £
Fopal 3.

AAY EAFE AFEY A fades o
A3 dHRAE tgd 22 ¥ 7HA FH S
E9 FA FAME Y HHZo] EXdE & LA AR B
MAZ - HAE T AQelle §HF7E 22eA] 7y dolxE TR F2
AEol ¥E3t Yote Aol EAE §47 FAN v FEAAY &4
Ag olFn de FRIY-AZY - FEF - Avd - 249 - 2 - Ay -
449 - e - AgE F A9 ditrtdlE Sdert EeEdA g o Al
Ae sidrte] Bxste €344 dyEL LFAIMEM) e Agdst ¢
HE ke Ay wgEdgx §&33 ok U, AFE Ao F EFW
e dEpadel M vtk & Fatn el 9t vt FHoA A W

E2E 29 TA2EE, of Bg9e "q47EK), He9 $HFE 9474

2

fr

5

3 A9d $£x 54

234 EXQ%E A - FHR Y, BEAFEO 317N U2BE 7 Bu
A F T o] 17671 4:(23%) 05, AFAlet HAXA = 2z 11370 4:(15%) 9 149
N 2(20%)7F £ 233l tH(Table 10).

ol &XF F Y Smolste] st FITAG AXNGF AL ZF 4£217%
2 A 56%F AAsn ded Agdz BE, FAFT 227/04(54%), EA
FT 11670 4(27%6), AFA] 4470 4(11%), M AXA] 3Bb7N&@%)EA =AFETH
AT Aol AFA} MAEA R} Y55 Bl =3, dE 5~10m Ale]A)
o) BXsle 63702 GA EAFZENL)T FAFF(U4Na) AYGd BEH
o] it}

a S 10~50m Ato]l A dele 8547 BXam JEd, AHEA A
o] A e 51%% 43MA7 Bxstn gon, BAFTE g 18704, GAF
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o 167044 BXsn ?\AE]' gk 50~100m A el A 58/MA7 EEIL
ded, o F 3074 EA AFe] FESEIL Y3, AFA] A Hel| 7L,
A F ‘a‘:ﬂl T A4 b 13049 8 A Bxstn ek £, &
100~200m A G(62704)¢] &AFe, o= ERFA G HFHo] glo] 18 X
g Holn vt Al - Td F BXAEE F9 A3 Mestd dgd 72
o},

r1r
:.’r.t

Table 10. Distribution of spring according to different districts and elevation
(&9 AA)

L v o 0173]‘ IOITl 50m lm’nmnm.ﬂ 4(1)1‘[1 m,n 1,1?3) l,r%X) O]}g_
8 7 755 (421 | 63| 85| 58] 62 26| 11| 8| 8| 6] 7
P 13| 44| 11} 9| 7| 14| 1l 3| 6| 4| 3| 1
A ZA 149 | 35| 8| 43| 30| 6] 6| 6 1] 4
A | 317|227 30 18 8| 15| 9| 2| 2! 3| 1| 2
T38| 61| 53| 4 3 2
ZHF 64| 63 1
HZ_]?-_E
AT ue| 8| 36| 6| 10| 7| 11] 4 ol 3| 1] 2
gde ! 74| 55| 10 1 1 4 2 1
#4"W| 36| 20| 10| 6
A | 176|115 14| 15| 13| 17 1| 1
A& 40| 35 1| 2| 2
d9e| 35 24| 5 1| 1| 2 1| 1
A 5
AT w15 9] 2 3] 1
S| 39| 34 1 4
obem | 47 13| 6| 9| 71 12
(1) A=A
AFA AGeE kit AA4RY SAZE (Y 1,507m) o A FE &gk}
o27|7HA] RF 113719 &MUt EX ) o5 &3S F @l Smold}
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o] #igkd HoA Gl 44784(39%)7F B3 glow, g 5~300m Ale]A Y
& Az o8 BEXE Rolm vl E3] g 200melA Ago $AEF Aol
2N 2(2B5%)2 TAY &HE7 ddEn e solm g,

(2) MAEA

grepal FE&ALEA AR Q' MARA A dol= ZF 149709 8457t
2x3an vk MAZEA g9 M £EE B A - T " F AuE &
de BAFI gtk &, dF 10m o3 A Hel= HA ] 29%0] EH43F 43744
v BEIT 9oy s 10~100m A Follw AAY 49%) o2& 73L&
T3k g AHERFIF FE L UAFE F BAFI U ol9k T AN
o] Ago] HAol ¥2 BYFAM HRA YHYER o]FoH 3o AYFBAL
FE B9 ol APWSE Hatn 231 22 sHEol TEI v A

L

AFANE FHLR EF3 A Zd AAFT FAFTAG A 44 - &5 7H
B2 317H2e 7 EXSA vk SWd ERAARES EY, FAFIY
FHAGA 2HEH TRAFAE 3F 647049 617 FEST Yot gy
¥ 1% 5m oldte] sftrtel DR A,

g, SAFTY ARG A ddxH fdg Aol A7 14N
NN AA ) 49%E ARt glod, AL B 57 §H F &
S B B

(4) FAZT
o
% 17640 £0%57 XS vk SWW REAGE 2w, dUw Aol

4IMAE 713 Bon FHW
AAE A9z 39704, 3570

5
E
i
o
Kul
£
kl
¥°
=
b
f!i_l‘
ol
2
_i

el
N



o) A¢E §U5 BBl AUt WPHE B BAFI Yot ol
Hoz ¢Hu A9 A3 HUstlA MY da) wolg #E 5~200m A
Aol BA2UTALY 7299 $AFTF LESHT Yk

3. &3 o|84F

1) &% %

42% 2R e M5 W04 W £23L 24T A AT &
EF2 % 1,083363m/del™ Hu £& %S 1,608342m'/4L ]t}

BE FEFS AYER HY, 47H Al - T BAFT Aol 367161m/E=
b g, AFAY MAEA AGL 47 288 118m/¢ # 272,032m'/4 el ¥
FAFET YL 156,052m /Y = A %—%% ] 7HF 2 Aoz ZAME ‘i’i‘:}(’l‘able
11).

Table 11. Average and maximum spring yield according to district

A = 2 AL Ao L& AN LEH LEYAFH
(m/¥Y) (m/¥) (m'/Y)
g A 707 1,083,363 1,608,342 524,979
A F A 105 288,118 417 607 129,489
MAEA 147 272,032 421,509 149,477
2 A 301 367,161 523,405 156,244
T3 59 66,588 107,582 40,994
B Z3e 62 87.635 130,488 42 853
¥ 75 97,763 127,728 29,965
LA 70 96,130 129,629 33,498
sz 35 19,044 27978 8934
A A 154 156,052 245,821 89,769
T & 32 46,753 93.750 46,997
ST AaE 35 35,366 49,198 13,832
FAE 14 4544 8,894 4,350
2Rk 32 39,924 53,345 13,421
ikl 41 29,465 40,634 11,169
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W, AA 2HFY £EPREHEY £EF - UT BEFFH)L 524979/
A2 A B BE%H9 48%0 sF3te] Z-Fol BE SEF WEFEFo| Wy
2 Aog ZAEAY £&2% WS A9EE BYE AFA 1204%809m/4, M
A 149477Tm /4, BAFE 156,244m'/D, FAFT 89,769m/EE HEIL MAXL
Nt FAFZFAG B $AFEY HF LEFY R §E2F HSEHL
55~58% F&EolH, AFAY BAFT A9y Ae 43-~45% FEe A=
A= oM (Table 11).

Eud ¥y HTFLEY WIEE BHU(Table 12), AH R A FAA
vl Zom o] wel Padte A¥E RAFD e T 600~1,000m
Atolel & &&wo] B UdR SAFYAIE, d4E )2 A%t &&E%| ¥
A VGeRg s ik ada AAEA X Ee) g 10~50m Aleldl &-F o)
FA el s RE AESAFrE D23 Aeg sfAgr.

z, 94
35

Table 12. Average spring yield per each spring according to elevation and district

(&4  m/4g)

A A FA) A A EA FAFT g AT
¥ 3(m) 4 5 - -
M| 5% Vx| 8% M| £2% M4 £5F V2| &2
L2 S | 70711,083,363| 105| 288,118 147| 272,0321 301 | 367,161 154 | 156,052
5m °ls} 385 612978( 37| 162,724 34| 69,549( 216| 288409 99! 102,295
5~10m 61| 149932 10| 43,534 8 8450 30| 69,175| 13| 28772
10~50m 81| 213,126 9| 51,580( 42! 138,796 18 5165 12| 17,576
50~100m 55) 26,800 7 872 30| 23,293 7 1651 11 985
100~ 200m 62 12562| 14 1,179 16 3389 15 571 17 2,424
200-~300m 24 18288 11 1,800 6] 15453 7 1,035
300~ 400m 18 6,020 3 817 6 5,153 1 50
400-~600m 8 890 6 840 2 50
600--1,000m 8 34,337 4| 30,382 3 455 1 3,500
1,000~ 1,500m 6 5,721 3 4,022 1 699 1 500 1 500
1,500m o} 4 7 27101 1 360 4] 2250 2 100
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2) 835 0] 38H

(1) o] &8s

Table 132 8359 29 o433 U o] &4HE vebd et 75570
A F eEad - T gEH HNAE AR 7107049 o] £H3S BH A
dog o] &HE SHFI) B0l m, BEL WINAB1%), 59 L AEAE
19704, 5H4 106714(15%), 7|e45 47408 o] &3tx] et AL 3365704
2 AT%E AR Qo A 710004 F 3754 A(G3%)7 o] 48T JE R
2 Z2AE A

Table 13. Usage of springs Average spring yield according to usage
(F4 : m/d)

g A A F A A HEA A FT A s
M| B&F (L] 8&F |MA| BEF (AL | 82% (2| 8523
# Al 755 | 1,083,363 113 | 288,118 | 149 | 272,032| 317 | 367,161 | 176 | 156,052
A4 9 | 26 256829 10| 153,504| 10 60925 4| 21,400 2| 21,000
A8 8 221 344022) 30| 18420| 3H5 88,374 | 116 | 195827 | 40| 41,401

4 59

AE/5A&| 19 83679 11| 72,7143, 7 10,586 - 1 350
s d & [105| 128565| 19 8391 46 79,157 36| 33,491 4| 7526

7VEH AR 4 3,257 - -1 3 2,757 1 200
" o] 8 335 | 251,777| 39| 35050 49 32,641 139 | 111,621 | 108 | 72,465
THAE | 18 15235 1 101 1 350 11 2,065 5| 12,810
a 2 | 27 3 1 8 15

G &35 o] L&A E MR, Jrdos oiRE &AFE AFA
4 AAZA BHFQCOMR)H a EELE BAFFE Fo] 116742 713
Borm, 3442 MAXAYG BAFTT A Fo] 82740t w3 v o]f LA
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v BAFTY FAFT AD247700)0) BEHA o, AFA e A7 LA
¥ Zbzh 39 A9 4970490 Rod ZAEHA.

458 A1 £5%2 2, 4edE §H7 678 m/Lola, S 344
m/4, 594 1298m/d, Ag € $9E 843Hm/Y, 448 3Hm/dolo. 217
i, o o]& £ L£AF LTS 2m/YEMN AA £E3F 1,083Hm/d
23%8 AA3 Utk AEH R A BEH F 816:m/YUe] A+dE HFE
AL - FHE 59 £5Z ol&HIL e, o ¢ HAR ol&HI s
F#Fol ol Y FHUFTES] FT & Fo|th

(2) B4

Frdod BHFE o] 83dtr] AT & - MEE 1963 wArdS A
2 ZgsA FAH ZARA, olF, A=, A, ¥, AW, EU=E AF,
AE, oJcANAFT £ F7F) 4B F 167149 FAA AN 267049 &
7t Adedoz AEEHY Itk £33 A9 1998d% @A F 1670
196,400m'/L ¢} AL S zh3o] 1d HE 1025%Bme He B TFEn
=), oln Jdd 34 Aede] ANHdEBe X5 WA HE §E5F ¢
18% Axolt}, EFL olE 64 £HFE AFE AFE AAM AAQ-LF(1998d
T 341,350m>/Y)e 58%E AR UL obUal, Ax FFF(1998ET
172414m%/ Q) 9] 60%5 A& ol o}AAANE &HS FH9 ¥Fo] A3
& AAo|tHTable 14).

Addz B, AFAAQS FALUE v FEA 4d - olF - - o5 A
T 5704 118950m /Yol MEE o An, AAXA A= 24 - ALsd §F
%ol 42,050m/do] AE=Ee] o] LHFE o848 FrYe F2 AFAY
MAXEA HEH J&S & ¢ Utk 53], AFANY Afol= £4F 45
fo] A4E AJHEE(1998d T 172,850mY/ Q)] 69% 8 A e Utk ZAFT
o GAFE RS, 315 A543 129 L2 AFAG AL
Aol B8] A FE HAT Qe AQd FFHL Y olF AYE FFde

A5 g&ate ARl

o

S
L
= o

d

gl
ol

o

Y

o
)

==

;0

e N
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Table 14. List of springs developed for potable water source

&7 1674 & 267 2 256820 | 196400 | 102,595
Az | ii} ;]j;; = 25,735 21,450 13,329
9 = ’ﬂiiﬁf;%' 45,950 14,000 6,380
AFAN 9 B ag 11,033 10,000 7,262
e %Pr‘)':?%}’_%’}é&”%' 51262 | 55000 | 23436
Z A FAE 19,924 18,500 12,253
Z A | 2UElL 2 GIUE | 34075 33,000 23,300
S E] EWZE 7,333 800 825
3 W e 9,050 4,200 2,088
NAZEA | A F {BEEE 300 1,000 481
z AR 2,300 1,200 1,074
¥ ) 2 3,000 1,700 1,282
s = e 300 150 132
Bz | & T | 2%, 9448 De2 | 21000 20,000 7,003
et PERER: 3,500 200 -
dAZEE | A B HEE 4567 200 -
A8 AYE 17,500 15,000 3,750

(3) &34 RELH

2 A7 AAE) ol d7tA e SdFY A4 - A - BELH T oF
Ag7t o9 HES FEIAE BT oty SHTY DAY AR meto
" AAeolAnt. ey ool £X4 HERAL AAHS L35 BHd
o3 742 o] DERen S5 BH - e FAY VAR £H
HE AAE o|FE 5 AU,

A2 A, ZAANAG M4 Y &3-S F 637k e RENHI FEF
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A 118M A FFe] REEAAL FFug . FHAL § HE] AYE Ho
9A @& Aoz sebEAri(Table 15). 53, wa oz fA7 ddd 84
7k 1567040l o]2n glge 2 ¢ §35e ndd WY M= RYE
& wedste Aolg sk

Table 15. Conservation of springs according to different districts

Az | gAal ez | sevz | 2330 | Fuae | A99a
& A o1l (%;) 0 éﬁ) é;) 9
Al F A 142 96 13 3 1 29
AAEA | 188 | 134 13 1 ) 19
B A F T 398 268 31 7 11 81
2 ET 203 139 17 15 5 27

A gde we, AAEA Xdo] gHF nEAI 71 FBR0%)HT
£ Y g LT 67~68%AE7F ¥5F Aer HFAdHQE} E3], 9
AdA $WSE BARTE Ado] BINAG0R 7MY BE Ao 2AEYL,
4w, A vs) SEFo] REY $HSE BE WHr2 ZAERY. o
£A4E URE A% 200m olaA o] #AT FeH, AFAG HALA A
o) 27t 1344013 HAFTE SR 7MY Bou, dAREE 1740l
A5 £8%F AL ok @ JA Aol 8 AN uTHE B AR
290 BEHA JFe] Ao slddtn ¥ F e, GeTd 2e 2L
A7k 2 5 vk A, £8% ARAGANY s BA Agelth §F F
0% g zw}-*'e_ FAGNN BHE Tl AFHoL Tojg? o4

A Ay

o2 BAAY $AT $8¥ VLT Qod £ A, 2y o) FE A
& g nAY mME = gsEe el R As: AFFHE, Ass A
O P

AFA 24 € FEFFY, AAEAN FATd, FAFTY $EFY, dAFTY
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P ZA st & AelE vEdn A &
2 &ﬂa’r & & 9tk A, AdgF #AFY A
| dEEtE A9 TEAASE
4 ArR & A 19111 2 Bede AAASE7 B £

A BFE Ut At Skl AwEr] b 48%
B = vk o] e AL QRE ¢ F& ug 2= &9 F
5t (perched water) 258 £&3l= &HFAM AT = sled, o 4%
BAGA A AEF7E ol e 48E ES ¢ AW AA, £S5 AFA
EA gt BlEo] AEI}L o]FolAW AFo] TAge] AP Z olAYE
ZAYE g FHEEFNILEAN A2 IFHE HE YdEY FF
o] ol A Hrt %1# FRAGY EANGte A3tr TFHS FhAA £

2AaE 2HSE 2 9] 2 4 sl

£330 Fa HAEHAL Y - E2HF - EANSE 59 AR dolE
2tH(Table 16). Y1171 glolAW A 1567 &359 S UL FHEE BF,
gt geol oF Ro] 617/14R AA 2] I9%E AAFHow =2 %
AL 517Hf~(33/), AENE 2270 4(14%), AAEH 1244208%), #8478 2 7]
Bl §3o] 10742 A E A

>
o o
r
o
rlo
gl
)
it
ol
s
oX
af ¥
rj_g

ol dlo
o
s 3
o
o ro ol
B>
X o
o o
=z
o oo
L)
¥
= 0
N
ob
4
]
o
v
2

=

ol
tlo

it e
lo 4
o

2 4 dl |o
oe XNoBh wm

ok 4o

B o

ol ¥ R

e
ol
o
N
=~
>
e

Table 16. Major cause of damage on springs

Al A ey | mray | AENS | AXNAY | FE4 | 8

& A 156 61 51 22 12 3 7

A T Al 29 4 13 6 1 3 2
A ] A 19 3 5 7 3 1
BEAFE 81 45 23 4 6 3
FAFT 27 9 10 5 2 1

(4) 38+ BE 3 o|-§A|4
SHFE R3dtm o] gs}y] A8 A5z, € ¢EHY, EAYE F2E T

m[m
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ANdEo] NEA e, sHF1d £HFE ALY 72097 BT F 61%T
AF = BFAMo] AAFHe] gleoevt UmMA 281714(39%)c EUHE Aldo] gl
= ZElol v (Table 17).

Table 17. Facilities for usage and protection on springs

dlo
3
l.“‘;iI .

Al T & A Ap/REAH | BEAH &l

g A 755 232 216 281 26
A F A 113 38 44 28 3
AT A 149 43 o3 52 1
5AFT 317 108 95 107 7
AT 176 43 24 94 15

A2 o] A2 rlEdAE $U4E BEdy] 9% S2UE F2EY &
Bel 59 Adg 9EX Yok REHY d2ZAE AFA =FFY edE,
2 TulrE,, dWEY ($4E)| A% HEGE,, AAEA $EF
%4, T T Ao I, olgh ZE ANHES SEXHY dAFT
I FEAGE oy TAYEER WAEE B9 Wol AdvE dYd =
e TAY gl A

o
i
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V. 359 A543 nAYY

[y
op
4
ol
o
=
L
Jm
oX

1) =88

£31FS AEEE T AQFE Fol9 YEEFND), 2K, &
(Ca?), wtaulgeMg®)# o1& H2(Cl), 2BAAHCOs), FAHS0LH), &
AHCOF)Y 871 AEo] YREL AAAsE, o|F o|2E9 ZAH Aold 9
3t Aol #AA. weld, o]E 8713 o]2AHEL AAFY Fo AR
olgtx k. Fo AR oY o7 VA v EHGR] gHH AT FHF
o] F3] nlFo)7] W BAACE AAFfe FAEAHL dod Fo AR
of g 4 & o) &5 U

AFee d¥o] Ax9 1% A= Yo HA e zFe HolAvt A ATx
445 Aed AR st At REEY, FrE L EYEE 5 FE
Ad oAdo] WEAGFHE 47T Aelg HEIE BT ol AFEUAME
A9ER zolE WEl7] Wi A& € §HFY FHEHYS Aedd o
A E olet e AN A4S ;Edtdor ) wrekA, o] SoME &9
THAAE EAEAHAE FEAYFER - S - TAN), AREAF@ES - 33
AR, FRAGERIEH - AAXA - FU]), BREANE(NEF - AFA -2
Ag)el ) AFer FEea, I 7449 XY tA FaEE AEdd 24
& AAE 2AZ TA5EE A

|dY FEIAFT 54 Tostr] 98 AAlE 3R9NAFA 40704, A
HEA 104704, FAFT 131404, FAFT 114702)9) 1500 gk & - %ol
< dEC ds) 2AE S5 A9d © Z1d % Table 1890 by
Atk A9ERE FEAY 52704, ARG 6942, FEAG 16874, ERA

2 4

c
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d 100740, EREEE G5 ERAGFL oA FE sk nx 7R
T2 BEXxFHo] o FF 9 MEAYLE FiAR A9H nA o] EAFI}
7] g Eo 3 50m o]t S{AAAY Ade] HEE UKFig. 2).

Table 18. Springs for water quality investigation according to different districts

(&9 d)

E3(m) & A TR A K R 2y

g A 389 52 69 168 100

5m o] 3} 202 47 53 44 o8
5~10m 41 3 9 18 11
10~50m 52 5 42 5
50~ 100m 24 23 1
100~ 200m 32 1 24 7
200~300m 12 2 5
300~ 400m 8 1 2
400 ~600m 3 3
600~1,000m 3 1 )
1,000~ 1,500m 5 2 3
1,500m o} 7 4 3

a*-./x}rw $HF Fud & J o]& 4EY PFXE Table 1991 A&

Eol AAHS & vie Zo], AP LR Fao)Le HIFE & - ol
HEEL sﬁﬂﬂoﬂ/ﬂ detd Hog Fasl 284S 3xe AV FEE
Aol AR FA(C) - FAHSOS) - HEFNa™) - %Her(K) m}14] % 0] 2 (Mg?")
2 AL ImE 7NFeR FE9 Wil FAA vy, AAANEENOs-

ZEAE(HCO: ) - Z24(Ca®)2 #Y 300mE 71Hoz 5T wilsl do
o gl
3, FRAEE AN AEES T 300m oA D) HX T LW olA
259 246 e FEE Eola o gt A9 1YHA }e Assrt

c Z

A
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4E&3tE Zoz AEY o #e e AFeY ¢HEr v wa2r) 9

&) A9 olFejx)A] ¢ &S onlste A
S 2 d4 - 84 JEE - sladigel e AEEC g 10m ol
stoll AR SHFENM A dEe AL et EF U HeE B
oln}, AiAdA e Bgoldd FUhe AHAY EFY AT o d¥e=
gergic), g, g 10m oA Y] HXF SAFLAHRE BF T
Fe B AL ol F, siw 10m oA el HAF M43 T F4
o]-20] 50mg/ £ °)3te FEE YEhlE Aol T2A2EB0%Y =i, de B £
7)& ©)8H250mg/ £)9 BEE Holy: o] 134/MA(GER)R EAH Adtr F
st REXHY YA we d2olR FEIF & Ao)g UEUE He
2 Pk (Table 21).

Table 19. Average content of cations and anions of spring on different elevation

E3(m) CI" | NOs-N | SO | HCOs | Na“ K" | Mg“” | Ca”

o} &} 625.3 111 892 | 513 | 3592 | 174 | 470 | 263
5~10m 246.1 146 | 399 | 463 [1496 | 90 | 255 | 220
10~50m 50.4 166 100 | 487 | 298 40 | 128 | 214
50~100m 24.6 22.0 45 | -386 | 176 53 | 114 | 230
100~200m 25.9 17.7 53 | 385 | 152 46 | 105 | 219
200 ~ 300m 13.8 6.6 31 | 321 94 32 | 54 | 115
300~ 400m 73 05 15 | 251 48 10 | 09 | 21
400~ 600m 86 0.2 10 | 253 5.5 10 | 20 | 37
600 ~1,000m 36 0.1 16 | 207 2.8 07 | 09 | 20
1,000~ 1,500m 5.0 0.1 12 | 198 32 08 | 08 | 20
1,500m °]% 25 0.1 12 | 138 19 04 | 04 | 11

B3], 29409¢ AT HEEL §2 300m oA G YA L5
FEE 202 ol skst A9 APFA g Asst



BEE7} o) W) o

AAA g3 NFE vzt

m!o

2) A¥d %EE—’&‘

(1) ?3*01

Faol & % %OEH g Fol <o 19,000ppmo] EFFEHO ATt o},
Ao gaol2e TTH gld, vige] A dEA N g Zede
B lppme FEE ey st A E F 6ppmel TIEEY A&
Aeg &8 AHTodd, 1976). Todd(1976)& Asl: 59 dEFEI} & &
Qe 9oz O A5 Y @ HA AAAY FAe virFoez JFH
el BA @ A% el ¢S5y E4 @ 23 T A48 X9 FEgE

A% 49 & GO FHEFE AL B9 = AMFE @ dAH Fel
#H7] & AAF ¥ A

Table 20. Average chloride content on springs according to different zone

(&9 mg/d)
 F A F ¢ 5 5 R
E1(m) - - -
Nai | HTEF | AL |(BTEF| ML |FTFF| AL [HITEF

3 A 52 1034.2 69 639.0 168 74.6 100 3035
50] 8} 47 1080.4 53 7970 44 191.8 58 4285
5-10 3 994.6 9 44.2 18 95.7 11 453.4
10-50 5 282.8 42 25.3 5 20.2
50-100 - 23 25.0 1 15.0
100-200 1 29.0 24 26.1 7 25.0
200-300 2 85 - 5 9.6 5 20.2
300-400 1 6.0 5 56 2 125
400-600 - - 3 8.6
600-1,000 - 1 4.0 2 35
1,000-1,500 - 2 70 3 36
1,500°] 4 - 4 2.7 3 2.3

_35_



Ay FHFe diole PHFEFE BWH(Table 20), FFAHo] 1,034.2mg/
LEA M w1 EREXFo] 746mg/ 42X HAXANE B 2, AFAGL
639mg/ ¢ o) E-HA 9L 3035mg/ L A Aste REHPS viaF g dAse
A% RojFa JYut F, A Frt REST FEAGL AdFATL
g AA HEA F7] Wi diolfe o] Y v, NAARs FEA
g FRAGL & 459 HFo] o]FPoRA Fholy FEI A

el 3 gl

Table 21. Average chloride content on springs according to different zone

and elevation
(9] @ mg/ L)

£a |uq| E¥AY H729 g3 539
m) | B2 |2 g Ea| e | o9 o (en | §h ea | a2

1m ©]3}| 6455 2,221 {448.2| 812.1| 1,827 | 1,041 | 334.1 -| 43.6] 398.0 | 186.5| 292.2 {794.3

1~2m 617.4| 1,108} 1,310 - - 163084730 ~| 64.5] 61201 231.0| 345.1 |333.8

2~3m | 601.6| 1,266 | 831.7 | 362.0| 1,748 | 146.0| 35.5|503.0| 97.3| 17.0| 67.5| 13.0 (2296
3~5m | 5935] 1,203 |274.0|1,083.| 1,884 | 677.0| 15.0( 37.0( 24.0| 109.0( 21.0| 750.0 {135.0

5~7m | 2967| 714|1556| -| 40.0| 445 -| 33.3| 47.0| 2556|2483 | 14.5|1,354
7~10m | 423 -| -| -| 690|240/ ~-| -|225| 630 64|435 -
10~20m| 838 -| ~-| -|7.0|1170| -| 281|173 -|39.0| 90| -
20me) 4| 203| 85| -| -| -|175| 310| 315|199 60| 207| 1.7 -

Fio] mE goole #FFE Age] mE} Z Xo|E YWD JTHTable
2. &, AAEA G B Im o3 YR ete SFHFEANHNE Fbo]20]
100mg/ £ ©]3e] W ghd RHolx, AFA o4 - dd- - A AHL I 2m
A¥e BAR, @4 -3 - 49 AY9L 3 5mE VPR G029 FE
7b A8 wolxlx vh. au, &2 - 7& - AL - FA AHe] FeE B
5~Tmel A& BAHAFEAME 714~1556mg/ ¢ & H& S Rolx §lof A

rir

W
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Table 21. Average chloride content on springs according to different zone

and elevation
‘ (s mg/ L)

£ | ax|  B¥AY SERE 1)) EERE
(m) | B2 |24 |9 8d|0q | ed e | ee | T wa | ae | |20

Im ©)3}| 6455 2,221 [448.2|812.1 1,827 1,041 | 334.1 -| 43.6| 398.0( 186.5| 292.2 [794.3

1-~2m 617.4| 1,108 (1,310 - -1630.81473.0 ~-| 645 612.0| 231.0| 345.1 [333.8

2~3m | 601.6| 1,266|831.7|362.0| 1,748 146.0| 365! 509.0| 97.3| 17.0| 675, 13.0|229.6

3~5m 5935 1,203|274.0(1,088.| 1,884 | 677.0] 150 37.0| 24.0| 1090| 21.0{7500 {1350

5~7m | 2067| 714|1556| -| 40.0| 445 -] 33.3| 47.0| 2556 2483 | 145 1,34
7~10m | 423| -| -| -|690|240] -| -|225| 630| 64| 435 -
10~20m| 838 -| -| -| 70|10 -| 281|173 -|300| 90| -
20me) | 203 85 ~-| -| -|175|310|315|199| 60| 27| 117 -

(2) A A 2(NOs-N)

Aty o2 AAdA AL FetuE, FAAEY By R #H5, Adsie, £
¥ 4% So2REH AAUE #4714 ALERE fdgss 2@l o3
LEULRRE YAY F71A4 WAY 29 Nz YRGe Aol F)
gt vhekgt AFHHQ W we AeHed, dAE f71d4E NHS —
NO; — NOs <9 #HENHL A} weA, Aty 34 F9 AA4d
& TR LAY ERE AUt 2o@dTE FRH R Frlste NS vE
ol e ddolA 2ol 37 FolX & FFE el

o
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Agd A4 AA BEEHFE BY, FF o MEAYGLE 152~161mg/ L & =
2 W9, FRe ERAGL 7982/ L B BES ARAGe] Huk 2EL B
o]i 9ltiTable 22). BF¥AYGL A M -E¥ .  5EX¥XFe] F§, EI
10m ©]3tA g §AFe AMdd4 &3Fol EX 10~200m Aol A Fel HAA
$AFERT BE g8 VeI e dS Sold Fatolth ol @Y
E3 10~200m Abolel AAF §HxFEol WA g A% £&

HE f&sn & Euteldy o] XYgo] FHURES HIRF EAo
FEE Xol AL Q7] GEo sen g B@Ee g 2aAHe o AT
gL Aeds HREE Aog A

Table 22. Average nitrate content on springs according to different zone

(9] : mg/ L)
% 2(m) T B A R R 5 7
Ma | BTgF| Ax (FTEF | Ax (BTTF | N4 | BEFEF
¥ A 52 8.2 69 16.1 168 15.2 100 79
50] 3} 47 85 53 135 44 14.9 58 8.1
5-10 3 9.1 9 179 18 16.9 11 9.7
10-50 5 43.1 42 135 5 16.0
50-100 23 226 1 7.2
100-200 1 20.8 24 20.1 7 8.9
200-300 2 0.1 5 4.2 5 11.7
300-400 1 0.4 5 0.2 2 1.3
400-600 3 0.2
600-1,000 1 0.0 2 0.1
1,000-1,500 2 0.2 3 0.1
1,5000] % 4 0.1 3 0.1

g o] Xdo] AAG FHFEL MA F HF £&%o] T 10m olF AY
o] &dsrY ol B4 HAAEE vsr] i AAHAL29 Feko]
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¥& Aoz dMET oled, B 00mE J1Hoz MY dird FFYR
Walrl EaetA) JeEhda Qoh(Table 23). &, E3 200m ©l3k A delA= 11
1~220m8/ £ 9] H& % Mo, o] AL AtAATEE 10ng/ ¢ oI5t} ¥
FAE wolw o AFe) UNW 29 wASE WE F 4L EI
200mel RO #HA A

Table 23. Average nitrate content of springs to different elevation

¥ oy A A |5me/ L )8k 5~10mg/ & [10~20me/ & | 20~ 40mg/ ¢ |40mg/ £ ©]%
(m) Ag| B\ AF | BE || B | A Ee | R | BT | AF | BT
A 389 90 116 108 65 10

5m °]3} 202 | 111127 | 35|94 | 78 |64 | 136 | 13 | 278 | 4 | 469

5~10m 41 146 | 5 | 31 [ 11| 76 | 16 | 145 | 7 | 252 | 2 |455

10~50m 52 | 166 |14 | 25| 7 | 75 |13 | 130 | 15 | 285 | 3 |598

50~ 100m 24 {220 2 |27 2 | 64| 8 | 1565 | 11 | 306 | 1 |48l

100~200m | 32 |17.7| 8 | 15| 1 | 68 | 6 | 150 | 17 | 269

200~300m 12 | 66 |8 |08 |1 |87 |1 |177| 2 | 235

300~400m 8 | 05| 8|05

400 ~600m 3102|302

600~1,000m | 3 | 01 | 3 |01

1,000~1500m | 5 | 0.1 | 5 | 0.1

1500m °}% | 7 | 01 | 7 |01

ZAMHAY 3897 SR HAAAdAL FAFEXE HW, Smg/ Lol
7b 23%(907) &)0l 2, 5~10mg/ £ Aol 9] AL 30%(1167] )8 HeE FA7E
of st Ex5rt AA ZAhAYS] 53%(20670 4&)0)vh =% 10~20mg/ £ &) A
< 108704(28%)°l 12, 20~40mg/ L HHe FTEE Ze AL 6M217%)2 A
g-5¢- 3487 —r€7l~r°ﬂ et M5t 1737012(45%)¢8 Aoz B4
AtHTable 23). wetr], ZARA 389714 &3¢ &5 £5d £AVES 238
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R

& 10MA2GB%)EA 25 2o AR vud ¥ Aoz eyt
o},
(3) FAako] (S0
AAA N Qi AL F7 g FAe) A= RE FHEch Badsaee
e wa o= Y REHE AAF(NEF TF) FolE HAZ 300me/ 4
o]3}e] gatol2o] ¥Fsof gl BAtol2e) FE7F 250mg/ 4 BECIH FTUE
o]-&&}7|7t Z&dtv, 500mg/ 4 AEVF HwE &5k dER R, 1,000me/ L 7}
5 22 wAWE HAE dod 5 IdiTodd, 1976). TR, Fake] & 3hAt
o2RE FHYEIE A dwty o g Al Fo EH FAo] 2L FUE
o] Ediol 7 Aolw, BAA X3t wigd o Fslris= RBEH7
7o 4L = E Jehd,

4
o

b

Table 24. Average sulphate content of springs according to different zone
(&9 omg/ L)

5 2 A % g 3 2
E 3 (m) i
M | HEFEHF | AL |HTEF | AL (HTHZ | AL | ETHF

g A 52 138.6 69 98.1 168 125 | 100 446
5¢] &} 47 144.4 53 120.9 44 296 58 60.7
5-10 3 138.3 9 14.1 18 15.4 11 74.4
10-50 5 454 42 6.0 5 8.0
50-100 23 4.3 1 11.0
100-200 1 7.0 24 5.7 7 35
200-300 2 2.0 5 18 5 5.0
300-400 1 2.0 5 1.4 2 1.5
400-600 3 1.0
600-1,000 1 2.0 2 15
1,000-1,500 2 15 3 1.0
1,5000] ¢ 4 12 3 1.3
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ZAR AT Hd Fidel2 FES A9EE B, §5A90] 138.6mg/
LE M B, FEAGL 126m/ 0 2 AXXNE YEHT B3 MR Y &
A= 9Blmg/ Lol EFAGe A5-= 446mg/L & 2 AFH & zol
7b A% #Hoelth #ilele HA4E UYAR FI I0mE AAZ FR9 H3d
HEE HoFa §lo] ShellM JqAFT ol EXAFIYH dAn ik
(Table 24, Fig. 4).

Faol2d Fi H UHEFo| Y AABAE HY, dhol&o] Tt
mep FAd JEFO|IRE vlHAeR Frste A% BAH(Fig. 4. §3], ¥
Aol Tt 100mg/ & olgtoll A e ojF o2 %9 F/t7t vl EA T 100mg/
LE 2HUAM FHe FRE F/EAE vEh o 3AA Y &HFE
FEL 5] dTE ol 2alde ez FAa.

daol2n &4 H HEFO2HY AFTAAAE BHY, diholo] g
A GEFo|RE v R Frtste AF%S RAvh(Fig. 4). §3), @
< FE7} 100mg/ L olstd M= o)E o2 Ee FIFb v EA T 100mg/

a4 EA EHE FIRFT F7FAE el gle] SdAE A5

T2 o] 9% Bl Tades ALz s

2

£

°|

= PFn
fil

=2

1500

1200

200

600

S04 /Na’(mg/L

300

1 10 100 1000 10000
Cl™(mg/L)

Fig. 4. Relationship between chloride, sulphate and sodium.
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(4) JEFo]2(Na")

AAdS F JEEFL A4, HEJE, F99F 2L o] WA == Fat
Zdgoz2ry FUAHAL AFEG Zo] nivz =
o] QAo o) Ay FY HEF T2 £
A - FAE e AT dHME GEFY FEE F71E
2 AAFEF YEEC|LY FEE 200mg/ L ©]dto]lw 4o 1
7t && Hojglt) e, GEFH ZFolL FEIUl 50mey/ ¢ cl¥olH FHEA
o] SRHPAL doge Ay I JAtHTodd, 1976).

AFE AZF(HR)Y JEFoL HAFEE 1208£13.15mg/ L (ALY,
1992 87¢ £ s #vige] BRI ZUE gya dd ABF F9
HoA) (4891 2.64mg/ LB} R & ALZ ZALE vl QlEd, ol @S
AFE7 NaO o] 5~6% =HE ovtel Ade gaAgoez FAHS 9,
Abe] viotE 2l EAAAAUAM HREE Ao R g

o
-y e
b
o
=
<
o
e
_011_2
e, —r
)
o o

e >
32

*

o

rn‘.

B

Table 25. Average sodium content of springs according to different zone
(&9 mg/¢)

5 5 AR g 55
¥ 31(m) -
M | BogH | AL | FodsF | Ax | HTFH | AL | HTTFH

g A 52 56b.2 69 372.2 168 455 100 186.3
50] 3} 47 601.3 53 465.7 44 115.7 58 2504
5-10 3 3724 9 25.3 18 55.7 11 344.1
10-50 b 150.1 42 16.3 5 18.4
50-100 23 179 1 12.4
100-200 1 16.8 24 15.2 7 149
200-300 2 6.6 5 6.8 ) 13.2
300-400 1 53 5 3.8 2 7.2
400-600 3 b5
600-1,000 1 2.7 2 29
1,000-1,500 2 44 3 24
1,5000] 4 4 1.8 3 2.0
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AGd &Py W UEFo|2Y FFE B, dihol 3 4ol &
FEX A AR A3 Jdck(Table 25). &, ¥ X Fo] 5652mg/ L = 7}
T E3 FEAGL Hong/ L2 AAAE YEM I ok B, AFAG L 3722
mg/ £ o] FHXAHL 1863mg/ ¢ & VERAE, WAHE FET 10m ol A Fel
A FHAFEANMN GEF o|&% & L& YWoltk(Fig. 4).

(5) #Eo1&(K)

ZEolLE YEFo 29 ALY 449 ¥ £E TR Lo2RE A
Fol &EHE Aol AW Aol A&I}F T A4F L& -HF R %%’3%
HEFE2)25EE fY9E 5 doh 53], AFEY A-ee sdd AA
EM A Fo)7] w g 6H—’F°ﬂ A% ¥ FAT 5 gich Yo z}LTLH
o &5 YE ZAFoILL 10mg/ L °l3teln, ol HE 380mg/ L 7t &&
Eof th

AF= As(BA) T Zgolde] ¥FES P 430£158m/L ¢ Ae=
Bag dp QIeh(AE AU, 1994).

ZAUY §315e A9d Fa ZEolLY ¥FE By, Y
22y 26.7mg/ £ 7 18.4mg/ ¢ & ViERlo] dWAQl Ad g S
g2 BRAYL 50me/ ¢ 7 9.8mg/ L E Ve Zpd ol
W& fg Roln vk v, Bl PIE KUY, FEX
Age] G LEAFEANE 255mg/2-4 =S g veEhllE 9E BERXgL
HEI 10m o3l A 127~147mg/ ¢, FFAGL AT 4R A AT &
AFAME 10mg/ ¢ 0]5te] ¥ ghg Rolm glo] X|dw el Walst vn
4}k Ho|th(Table 26).

L}E%O]%i} Zgolte 4adAE RU(Fig 5, “EFC

g ol A ZEol2L 10mg/ L A& UELHAR o] ¢
= ZEoled &/ UEFo|2 HaHes Frste T AT RAF
3k, ol#g AL UEFo|2o] 100mg/ L ol3te e Reole &IFELR
#Fe dFyRGE GA-EHy g E QYA BAY 94gSs w1 97
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i Aoz e

Table 26. Average potassium content of springs according to different zone
(49 :mg/0)

5% A % % 5 2
¥31(m)
A |FoezF| Ai | A28F | A: | FoFF )| Ne | BIEF
3 A 52 25.7 69 184 168 5.0 100 9.8
5013} 47 26.8 53 22.3 44 7.9 58 12.7
5-10 3 205 9 5.1 18 47 11 147
10-50 5 79 42 3.6 5 2.8
50~100 23 53 1 49
100-200 1 39 24 52 7 2.6
200-300 2 09 5] 15 5 5.8
{ 300-400 1 0.7 5 0.8 2 16
400-600 3 1.0
600-1,000 1 0.8 2 0.7
1,000-1,500 2 1.2 3 0.6
1,5000] 4} 4 0.5 3 04
=0 0.1147x +6.6602 /
=0 + 6.
160 V X . \
2 S © 'y =0.0385 +3.3926
210 . e oo
<
10000
Na*(mg/L)

Fig. 5. Relationship between sodium, potassium and magnesium.



(6) mhz2l %ol &(Mg”)

dutdos A&t 9 viavlgelLd FEE S0mg/L BECIH, sl
1,000mg/ ¢ o]4e] FEE Uehdi(Todd, 1976). AF=E A AA7L LotelAL
9 R4 zddeR FAH YT B ohUFH, vtavigE 0¥ FRE o
Fotol W WAL AAD gl ol &Y Fal A Ask(LH)el
Fhadlgo]l &8 ¢ e 221 AYL A AFE Ade@A)S vt
g B $Ee 6281415mg/ L (FEALR, 199024 F9E ANT 4 A
E49) WA (6351549mg/ £)ET ¥ g Rola o] At FHo] T
AR AR BEAo) Q&S BAFT I

Table 27. Average magnesium content of springs according to different zone

(9 mg/ L)
F 5 Al B g 5 5%
¥31(m) - N
M (B Ak [ HEEF| AL | BEEF | A [ HTEEH

A 52 69.5 69 54.6 168 117 100 255
5ol 3} a7 717 53 64.2 44 183 58 33.1
5-10 3 30.0 9 14.6 18 13.1 11 39.9
10-50 5 429 42 9.1 5 14.3
50-100 23 116 1 6.3
100~-200 1 16.5 24 10.8 7 86
200-300 2 2.3 ) 39 5 8.1
300-400 1 2.2 5 0.1 2 2.3
400-600 3 2.0
600-1,000 1 0.6 2 1.1
1,000-1,500 2 1.1 3 0.6
1,50001% 4 04 3 0.4

Table 272 AFE &HF A9d rfadgoleed Hg FEE el A
olt}. wpavigol 29 HAFEE BY F59 AMEE 546~695mg/ L ol 1, FH



11.7mg/ £, HH < 255mg/ L & WERo] ER-AH BHFelA HHAE Hol
el Ead W ¥WEE 29, gAAHeR I3 10mE 71¥eR $= ¥
7 dojun JAYW EHG FEAGAME Bojd FAE Holm o F,

Rz de B4 E3 200m olFAGAME HAZ 10mg/ L $EF HolAt
I ol Img/Lolsty] W& #FE uehln givh agAR, ERAHLE
F3 300m A4 AAR Fxo ¥Wirt el R 300m o]4e] A HeA
T JEGETE 28 1~2ng/f 9 THAE BAFEa 9o XEF £EET
7 iR Ge] BEEAGRYG wazA dojun e AR Mg,

[T

(7) 2ol &(Ca™)

dutd o2 X 3g Fol]| FEH A ZAFolLY TEE 100mg/ L o|toH
srole W 412mg/ L7t EHA Uk AFE Ad(@A)Y AT BEol
FEE 8071497mg/ L (FEAAE, 19902 A u} gloh =AU S35
W ZgoleegFe MFAHe] 363mg/L 2 7HE = 5FAHe] 16.3mg/ ¢
2 HARNE JeErWoi(Table 28). =¥, 5 AFL Rdmg/ Lol FEAFL
181mg/ £ olt}, F59 BEAA &x49 Fild wWE Zgold FIFAIE 1
d, @A AFE stavgel & BEdMAE ERAGe] nAd BHpA
T oHuA 2L ge Holx gtk ZrEol3 mtavlgoldae JARAE B
A(Fig. 6), hA A o2 Zgoel2gdgFe] 71 uel nfadlgecl2E S7Hste
BAE RAFa oy vtadigolF %7 10mg/ L& 7|Heg Zgoldd ¥
=7t @ #3438 F7hste f¥d @ 4Rd $718 Holy f¥oE FREEHL
A}, o] 22 AL wtavlgelRd ZEoRFET 4 10mg/ ¢ o)A He
FHeEe] AR FFE T A= 27t A& BAFE AR sy

2, O #3e $3F F9 Ee ARG AN 2999 P vlaH
B2 2 ¢ A% &% z2e A3t $E4E 84 AeE Ay
M, @ ¥FE AL AZ £¢ 2E ARFEYE $EGE SAFEA AEA
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Table 28. Average calcium content of springs according to different zone

(&9 mg/ L)
T 83 A K T 2 5 7
¥ 1(m) -
M | Hadx | A | HodF | e | GTEF | ML | HEEF
3 A h2 324 69 36.3 168 18.1 100 16.3
50] 3} 47 33.2 53 38.3 44 17.8 5t 17.7
5-10 3 38.9 9 21.6 18 175 11 25.0
10-50 5 50.4 42 17.8 5 235
50-100 23 23.6 1 98
100-200 1 19.6 24 24,2 7 14.3
200-300 2 39 5 12.0 5 14.0
300-400 1 6.2 5 0.9 2 3.1
400-600 3 3.7
600-1,000 1 16 2 2.2
1,000-1,500 2 2.6 3 1.6
1,5000} 4 4 1.1 3 1.2
100
y = 0.3676x + 11‘564./
< _
E
1000
Mg® (mg/L)

Fig. 6. Relationship between magnesium and calcium.
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o8t 2 WYL AWYALs BHoleRe] FBBANAE & RelFm g
g (Fig. 7). %, 2H0lee A44F29 557 248 we} golAe 2%
& Fgsl wolFn gk 29¥A e AASe WAL ¥F FECn/
DANE BEe] SE7k 10ng/¢ o477 FEF F7HE dehis 358
AAH GH-B9 FEAG) 93} DL §EAE Aoz 2w,
AW ALt 3/ 08 dolHEA Bgolee]l AN Fhee dge U994
o LgEA P W] MEA Aoz AT

1000

30 40 50 80
NO*N(ma/L)

Fig. 7. Relationship between calcium and nitrate.
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Gl SAFREE ALHYD A4S 40 vhgo] YAHRCH, £4
Z7h ARl 23 Yoo AFY dAxE wAHA @3 ool WAR o
B4, $H5E AFAY YEY BHE ASAAL AWy 45 Ao

g Aelth MEe 7e dAT AFRHAE BANA} Y= FHSFE 4
86 ol4 desA $ES Bt AFAY $A+ wAYIl 27T 3)
o

Qre A9, A& WEAE W4 100R(FFNA)E A4e) SEndsn
Atk W) e, TE, $H% Asks FolA 1007h ALY, o] F &
HE7 AR WS 7% T NSF(REIAA FEE g2l olzm gk,
Qe Py A 2 Ged PoAss A A7), 1994).

D $34, #%, 4 87 5o 59 B

@ A 7 5o ¢ BEBF F )T Y= B

® FE($2% WY 3)

@ AN (HE, HH)

® 844, BolA, ANE(ELE) Solth

%, A2 PEUAL 99 5712 AYES VAT 28 FHo| F nE

o ol AHgEC] 2A T Bolg @ F Aot Fou
$19) 288 SN} ARG AL e TH L85 -
A o2 ol4HE ASE o]Fl4 ok

AFEde ABEHAR AH - nEdcl & 22 A4 - FEH BEX
e e %zﬁ-oﬂxﬁ—a BEMNAT Fe A7A getA BEsm ek
g5 §59AF v -}oq 9 8790 - 82344 52 1Y 0, &
A% nrg E%U“:}\_ A6 BAdoz BhEaus nagy £A5E 44
$3, o|& FPHo2 Belsts Aol WY Motk WA, RARY SHSE
A7) Aol A - DA - 85 22 4R Bokg Asty, 1 A
Yol 3~47b4 BAFEE wEo] 0~38H Rolsi Bae] oA ALY 755
£24E g3 2ol B7EEcH(Table 29).
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Table 29. Evaluation methods of springs for conservation

HIHECk | H ¥ 7 @ £
3 A 12 147}

5 #HA LHE AE - o) BHE A ) F Ee {7t 9
At FRle] A4 Fo2 o fHUY &HF

AAHA JAHE 715 ot FH9 Hpd - B8 - JHE B 9

£59u &3

1 | 9414 718% gla A9 o] &HA FRd &HF

FHY ARl ARSAY BEALe] & wHEoA

I, N2 A A AHE BFH e &d5

T Ad@Ae] ¥y £2 G X4 BHIAHLE TE

oz glet gl Z 45 Y= &M g

=y zloiglzo] Baksla BEAHS 7hay) o)ale 4314

19 H7@ £&%0] 5000m o4 He $HP

19 HIT £F 0] 1,000~5000m HHe] &6

19 HE 8& o] 1~1,000m B &34

FE2AHA MY ALY o] 1" &-F

A7) AE=E7} 500 £ mohs/cm ©]3te] &<

A7) A2 X7 500~1,000 £ mohs/cm HH L] &HF

A7 AT =7} 1,000~2,000 zmohs/cm B¢ &5

AN AEE7} 2000 #mohs/cm o4 = &34

B34

[N\

TEY

EX

3

&
e

olr|v|w| ol |w|—
o | o2 | | o5
2]

El

2) BANY §A59 4%

ded B/pgHel 94 7557) B84 RFE Yistn, $4 68749 §
& BANY $HFE AAHAD. WA, LAWY $AFE BF 463702
AADY ), AL +Fo] QY $VFE AYY A $VF(720742)9)
622°] SAFehe Aolch WY Bgo) 1249 §AFE 15302 BRI
18 257, 1042 357, 09% 457, 84¢ 557, 742 6537, 64 1%

Fo2 747 BRI vHTable 30). €842 29, 5539 658 47 1237

ey
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A9t 1167048 AA 9 525%E A& (238704), 155 ~45F2 29%(12974
A), TEFL 19%(@B6/ML)eltk Al - E2 B EAFE xXYgo] 1594422 7}
A gow MAXEA 126744, AFA L EAIFTl 42t 47849 857 4ol

Table 30. Springs for conservation according to different zone

(S = 7H4)
Al & A 153 | 258 | 359 | 459 | 559 | 6545 | 75¢
g A 453 11 22 38 58 123 115 86
A F A 84 3 9 8 12 25 16 11
A A LA 125 5 9 20 18 36 24 13
BAFT 159 1 7 18 42 43 45
A 72 85 3 3 10 20 32 17

RAGY S35 B¢ 2% A4 T £5%(1,083,363m/¥)9 83%¢
#Fates 953,3Um/delH FEEE BY, 353 sgste &7t 257,837Tm
/92 74 %, 2585 3530 47 165101m/d3} 166556m/ 4 & AR 8o
1~3%58 847t AAY 62%& AA s ltHTable 31). AYEE= AF
Al - AAZLA - BAFEol 264~286-m/d WHeoln, GAF T 1253m/d A
Zojth,

Table 31. Average spring yield for conservation according to different zone
(&9 4, m/d)

Al 2 g A 15+ 2% 3 3T ® | 5FF 658 | 75F
g A 953,394 | 165,101 | 166,556 | 257,837 |110,730 | 12,3571 { 74,762 | 54,838
A 5 Al | 286585 | 51,242 91,445 89,951 8,338 | 39,628 3,540 2,440
MAELA] | 264,875 | 65,586 43,848 91,255 | 18310 | 26,051 | 15,785 4,040
BA T | 276,249 | 48,273 2,462 52,051 | 70,046 | 29,262 | 34,410 | 39,743
G | 125685 28,800 24578 | 14,036 | 28,630 | 21,027 8,615
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BRANA $349 18 AT §5% S 2 (Table 32), B 10m °l3A <
o] 647 m/L R 67.8%& AR s ow, I 10~200m Ate] A HE 238Hm/
J, 1 200~600me] FAPZE AL 258 m/d, B2 600m ©)4Fe] DAL 42

Hm'/d |},

Table 32. Average spring vield for conservation according to different zone

and elevation

(&9 /)

F 3(m) & A A 5= A A EA TAFT oA
& A 953,394 286,585 264,875 276,249 125,685
5m ©} 3} 484,365 151,316 65,319 182,264 85,466
5~10m 163,023 43,474 6,310 84,525 28,713
10~50m 198,981 51,573 138,156 5,133 4,120
50~100m 26,736 866 23,255 1,641 974
100~200m 12,464 1,163 8,383 506 2411
200~300m 18,133 1,758 15,350 1,025
300~400m 6,019 816 5,153 50
400~600m 890 840 50
600~ 1000m 34,350 30,395 4565 3,500
1000 ~1500m 5,721 4,022 699 500 500
1500m °]% 2,710 360 2,250 100

HAgA &340 458 A3 29 (Table 33), A4 H02 o] &5 e
g ¥ Este] AF8o] 166714, AE R FdLo] 19Mx0lT, F
ot E&, HA o] &FHA FI Y LHFE 1567MA7 EEE

26709 83
3§ 8474
o 9k

A
T
A
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Table 33. Usage classification on spring for conservation

sad | wA | asn | avs | 2V wae | 0L els
& A 453 26 166 19 &4 3 155
15+ 11 6 1 1 2 1
2% 8 22 10 5 5 1
3w 38 6 16 6 6 4
458 58 2 27 4 14 11
557 123 2 55 2 31 33
6% 5 115 42 1 15 57
753 86 20 15 3 48

3) A5 BAYY

22 g0 QA BB Tl foht: £UFE FFHE og3E AY
| 27 Folun g B ohld, FE&FIY 5PESR ol E %z4
FEE FES wdD e R0 AT 20l e sH5Y 4
38 nEGu, $29% $AE AN, SUTY FE LAE A 1
shed Gay Adoln ¢ 4 A AF, 4 w% Aahsel A
F3} BYF WA AEH ook & HHol] rﬂl—r°ﬂ A5el 98¢ ws
A A% BN s R £AL AW A FosE deH 2ok

o3

=
=

l

10

I

(D) &3se] d8 B

eRTAA A ¢HE A3

Z+E WEAdel oF &HeTE HEAY dEHe AL HASL, &
g Ze dUEY odE F7 e HF BIALE wHEAY A
3 obg 2, &5 ¥ HHES AAsE Aol Basirh

BAGY 142 ABE 463709 &34 F B Mol on Thgolx §le

i
i

-3
et
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£ 35 A(T2%) 01V REAAM] glE AL 128740 ol=23 gle] o]Ed T
BE Aol Al F3] HE)Hof & Al o|ti(Table 34).

A
5}
i

Table 34. Spring protection facilities for conservation

A E & A He/B B A A BEAA

i A 453 194 131 128
A F A 84 37 28 19
M A EA 125 41 44 40
AT 159 78 47 34
AT 85 38 12 35

Teith, RENAE FY AABAAY 23E o8 F YEF AEH PE
FE& AR T AYFolel sl REAM 4X Aol $2AHY 4o He
97 BES Zwe feldor 9T w@, $H5 YNARO|E - B - 82
B3t A4 2 ol $H YA 2IYH 5 /50 dREL 4A el
FA50 B AHASY olfr BE MY FUso] 4FUE 2e & AEF
S o) Wasth

o 8AT AT A

AFEE AAHog B o LHAFE o] &3te AEE] ZAFd wat Mg
BAe did #ATE JAR deolA 1 e Aol 53], 4FHAE &3
o] &AM g v RE I Fd dg HAh F 2491}%}501 H A 2 o] FoA]
Holth 2 &9 A7els @27t A Holth &&2AHd 4F 24HrE
o] #oli, EAZL HAE £&XHe] UEE HAYE B LHFEANA o}
B g 9lon, oi Afde A AdE HUW =9 gEEl7t 2471E Y
e F4AZ FHHHE A 54 4 Qo B2 F2E AASA @2 A
HE edzt A & 2, 3 Fdol JMANYER R T AR
2719 HAZAZ WA XE gl B 4§ vk &35 FH FHo| AR

mts
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A AEHT, 44% AdzE #HA g & AEE Ao} J=ahd &
sle Br ohsh ARG FEE BAY 7= 8T %- 149 BAL 4330
2 x4 3 A& AsstE 4RE AFHo ok ¥4, &4 Hste wig
FRE] FA AL AFEW 45 A7 EH A € 71GA "I 183
l’dr?«l e AdeM gYa= FAWHS 4ol Aasrh orgd, vhgwin
7V Teds %'EH%EU T 2Adte ‘W 3% §dse st REEYE
24 ot A5 SAF ATl &7HI Utk

+

@) +% 3 v2483

o A3ty FFF Fl

AT E 9502 AT HEo] Adtrrt sHol FEAAE wet dFAGe
2 olFst AEY 9Y F& we ol Adtgolr] Wi &% A
Bk FFAGe WHd dojdez Aujg ek AAMA 24, FEAY, £
2L T 4F AEAYe] APog 2A . FA Fo| EIYE EE o}ATE
E xAdoEA HEo Az 5L 5 AE WAl HA FoEL Utk ®
& Hdehe2 2 A § Addd s7e FUt9 HH’%“-?H’}i/\}‘{JOﬂ %
e 24 T2 NEE MR dAHeE fFEAAWHL AdTh oj¢ g
AR 2, A3 FIFY FA2e 2dste] &9 2 E %0% T AE
M & 8L A8 # 5 3in ok, Aty §IFFY Pghe VAR GSF
FEAQeANE &9 A" HF Foz oFde d4E LAANY &

Sz, o] 2 Aol deljute B, st AAE FAFEL AR THo|
FohAH &2 o] 88 & YA

Aot FEFFE TS Lo E HdESA B fE24d AHA Y
o FYTe A L8 FHEEA), EAX dEdg &4 e |

= A2 FFAI7] AT AL AA(: LB FEA), FZZF AFA A4
9 g, 3Hd ARA A4, AFA 24 F 98 JHR 9as AFE F ot
AFze FEAND dd ojus wWAo] HAGRAd dalde 8%



A7t Agsiojor & eItk

e A5 A AAF NF

Ae4g ol g R FNEL Asks BHY A B AF - $EAA
4A - 5933 5ol g 1eHd Wee B E2y) giel BANL] A
A Qe AYY + Atk ok, As ALYA TP LAY J&
3} 2% 24 4 E waA Bea e Aotk gy, AdFHHY A

2ol 4Ad B SEY WA FAle ARAA Ao viated WE7|@ol
G dAZ solF TARUAS ANRES He] YT WA} Bt

sebtel Axsn Yol FRAG) AHEI} EXo)§
o2 Q% JFe W& Fuel gl Aol ﬂi stedel Adel e ot
9 FAolt Fe] ANE SASEL v VAE AFHFY dFL
4. niez wg "F‘-ﬂ’c’ﬂ Qe Feolth B3, sitel ANW SALEE B
FEY -zl gzt MEER TFH FE dPFEES JEUE 3%E
LS wsﬂ%mw FYFHAFLe] LEF vhol odsiu, A
FE9 UL ed #Fe] AFRE 19649 0]@ thd Hi 0.44cm A=A
Hsstel 19989 @A 15em7t A5 Artn ok o] Ze W] A% A9
£ Agoe et AN Be SAFE] AFH A5 BE wREs I
Yoz o] F7AL GREES} ¥od ol o] Br% @ Aol ETh.
o e WAAY MG oI E BFHT A5 $AL wH)
A% =g Axdolok T otk F, Astse eddol I Y LS ¥
Fgao] U B Zas BEe FAdF L AYss AL FE)
e - A5t AR ARHA FHEE sk Wik 5, AEAN FAL 5
£ 27 29U AM B92E 2FE FFFE 2 AL Sl o
@ A71HA WA ANED obgE, HaRe LPPANHolRE RFES 5
oo} @t 2 =) Ag4e) 7Y oJEUT YU Y= AMAALE

_E
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stEzh o dele] H3 glE AR ¢HAL 7] WEe FRE HEoE
sttulgel HE AL NEH 02 AFste dvh £, Foke JoAbEol w
g Ass 29 TE7] AF AAHL 24 - ATE AEE AA] dE
of ole] i@t ZAL AF3E o] FoiA FoALGe] mE HEF Aty R A
9 4 27 dido] Aok & Aojtt.
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VI. 48

E A7e AFE A0 REaT QE S85Y 95 - §359 o8 - o) &
2 B, §85 454 2 £579 AATE § 4449 B A
W SEADSA B4E sotam, oY gAY RALte 276 A o
F2A 72 A7A%E THeE g 2o

1 AFxe] Exstn gl %z:i-’ﬁ-t— FRAY 21270 %, AREAY 17404 G
Ad 188704, BREXY 181/MAR & 7557AR RAHUeH, AAFZR w)
Hyd & BF7E 75-’% AFze] #E3E S840 0% 6827)2
dFEAAG )Y HYPL 56/44(7%), AHEEHL 17120%)E BEHE

°‘E} End £3F £XE EF YA mEg A3A AAQ HFEE
200m ©]&}), AR &3 4(200m~600m), LA N EHF(600m o]AHE F

T qem, AAY X5 HA SHF 689704(91%) oln F4kzHA]
tﬂ %aﬂTc 45N 2 (6%)7F BEsa e dd 600m ol nAY LAF
= 2102 02%)7F EE5n A Ee, A9 35 3§ BY A F Lo
3174 4(42%)=2 718 B FAFTo| 176702(23%), AFA A EA =
74z} 11370 4(159%) 9k 14970 4:(20%)7} 2E 81 it

2. 839 BEF ZALE T0MAE F EE2F S40] /M5 072 s &
29¢ 4% FAd4, HT §5%FS F 1,083363m/golw Ho £&Fe
1,603302m/9 2 ZALE o, XE¥E2 BYl EAFE XQo] 367,161m /L=
Mg B AFAYg AAEA A& 74zF 288 118m/U 3 272,032m' /9 ¢l HbA
FAFT ANGL 156,002m/LdRAN §EFo] 7 Fe Aow ZAHUT &
Aol §2% AFHEAN §&2F - FT $E5P)L 52499m/L2AN HTF
EE%9 48%° T ASgo] wWE £E53F WEZo W¢ & Hoew B
A=t
FHTre B5Y o8 AF2 oA F FHRD - 2RHEE HARE A
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4 71044 85 E daes AT A3 dF4eR ojgHE SUFT)
2672, AgEol 2170231%), ¥d R H8H Lol 19742, F-&o] 105704
(15%)o1 o] &34 ke AL JBNALE 471%E AAFI YT ALE A
HAtk A 15 o] EHUUNE AWHEY FFdoR olgHT $ATE
AFA g AAEA G BFQONL)H 3, L FAFT AHo] 1167
22 7 wer 98 AAXAY FAFT A g QLR AU,

4. A HEAHE AT éﬂ} A QN9 SHeF 637 0AT ¥
AT 118 AE F%o] FFaA7 £7FuE - JARY T EEo] A=
gol 9 ¥& Aoz sdHon, 53wy FoE AN d4d $HF
7 1seAaE ZAET W5 $E%] Aa ade A, LS 4R
Aol Ao} Aste #A AL, g4, At BH ATHE, AA, &HF
A9 EAS ol 719 A2 Asdn

5. 8d%e £EAYY FAL TuEE AHRY 4ol g HEY T - Fol
T AEEL sl FEl Hog vt FAEFE %E—J Favt F
#& HWolA gk CI - SO« Na”™ - K - Mg”' & it 10mE 71z ¥=9 @
g7t FA8A vehuE, NOs-N - HCO; - Ca™'2 a2 300mE 71H o2 ¥k
g Mgt dojun gtk 53], FHAEE AT 422 HT 300m o4
Aol AT FAFAN Z5e 24 7 FEE Boln glo gt
Ad ARHA e Agsrt L& Aoz H¥8 EF, EX 00mE
oz AN Az BEEF W EEA veda o & B3
200m olst A HelME 11.1~220meg/ £ 9 L &S BojAu, o A& Ay
HA REE 10mg/ L o8t FFAE Holn glo] EHF ANH 2] &
Aste Wg & 49L& X3 20med A= sHdd

6. &M, E BEY e RANY $dsE A o %MOE
2lg Aol dasit. wetM, BAdY FA5E AAS7] f8 JAA -
- 8EF - 529 474 Eokg Atn, 2 B g 3~471A %7}?%}%

€ E Foste W4 A4 rAGE SH5E 1

A3 2Pl SdrE H3H2E FAHAY sEEE BY, 558

(i
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65 3ol 4z 1237449 1157 A2 AA e 53%E A3 (238714), 157 ~4
€ 28%(12970 &), 75 FL 19%(8671 &) 0|tk &35 BAWSLE S35
< BEIH}I, §EFL 2L Bis, A5 FARABE HASA F
ed 228 Adojzgt ¥ 4 Atk HZ =W Astge FEH LHELE
g3 gle AAAdALE ggujgrst O 9490 Ha ge AeE %A
A7) nﬂ%oﬂ FRg QAR g AF LT AEHE AF)

CESE B oA o Aty egg syl 98 AAH
A .03,:,15 ol Eg dAol7] Wil ol g ZAME AlFSE] ol FoH
FUAEY wE HE Asig 2 L 2 2H ¥ MR &
Zoltt,
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a3 =g HAASHA FES S RIES AR A& 9 FA
Ay 2y, E uedy =9 AFAQ qEgd AES A EE g
& Be AR AYE 5 AT ayd, oj¥d nidA gAY T
< =4yt

58 oele oA SolNE @A L ARAY, +ARY § gL =
$¢ F AFEFRANRALL 1719 $Al, 22d, B4, B84 5

F% 48 AT R AFERARAATY BANES AZLAATL
Ae} AFLNA 1ok vhee AFyieh
o] EEE o|EF Zo| AT om EHFA B BE] Y7ol A4

£ Be & WS AF JHeE A BE =dn JBE B
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