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1.1 BREDEDAH

SCHERFRA PRI S 7o - T, /I3RS RS (LLT, NUMO &\ 9 ,) 732020 FRIZAFR
U7c TEHRE A ERb SR SORGRAR R (UL, SCHRARESHERE &9 ,) I2)E> Tl
DT, ZOM, BRFFEEEERT RNV —ITO SURTFIEEBREORMEDE 2 571 (2023) (LLTF,
(SRR RIS 2 J7 ) £V 9 ,) RESITEY, Yk STIRHAE O FHRIZ IS <
R H D AGAIER E O 7= SO DFANTHIBLIE & DREFID 5 HHE BB OV TIE, ZHhbITi
> TR S G C b 2 MFEENAN IS 1T 2 HUESOEHE, i@ 7 & D03 &> T2 F odkiEs
FOMEERBERAEIC BT D RO - BHA(T-7, BT, ENOLOFEREFE LN EEZD
NOMEBRERE RAER= LY —RES B - VAFENRS R JVNEES ML
WG (LLF, HBAVSHAT WG Euhd,), 2014 ; BT WG, 2017) SCREEDON S
'OFEEREE (NUMO, 2021) & D% 18 UC, HAfi7228Lm0 6 SRR AT S X I3 1 2
MR R B FTIZ DWW TE LT,

[ SRR B RE ORI DB 2 J7 ) (R SV EARBLE D D ORI DB 2 F51%, BLT D L B0,

D BHAETTE D BT B EA~DOTEAMEOMRR & R, BAAELSE DS OREHI OV
ThH, M FOMEREZ 5 & U CEEAHIX O 288 E 92 7o I FE i 5,
Q)  BHAHEITE D BT B EA~OmE G LS OHATH BRI G , Ffkily 21T8 9 &
T HME (M FREEREREGAT & LGl TV ERTORMES L 0 4 F LUWEETOE

PFIZHOW TR %,

@ HfFIZEAIT, HEOFE UWVEBEOREORICEE L 720 | ERECREREIC
BOWTHMAFEE STV, BEEWE O CiADEEEIZE L TR %, 20k
T, PEHSOIERRI A MR OB S O Flitiak O ATREMEIZBE L CH BT 5,

@ ZOXHIBRBENG, HBEOAWER, WIEEDSN & W o HU ORI, Hig s~
PEOBLE O OMEEREREZ I £ &, M TR EST & Lokl L& otk
ZHHET D, BETORBING, FfEITER S LT AMIETET T < B A BT
WOHE b FUIORGE U, B CIADKEREIC B3 5 BPEIC W T2 Ok & &%
T 5,

® BHEDOITER - 77— Tld, HUEOAIR, W% OSAR & WO o e FORBUZ DN TIE—
ERREHSE T D Z ENATRETH D05, HES ~OiMEDBLE D & O HUEBRIERFEIZ D
W TSR S X OIE IR S TN D Z &b JEARRFEE D SRRV T
HILTWDREE FHWTHEE 5,

® o LET, TRt~ 7)) OREROZEZFD IS ThfE UOHIEBRBERHE] <0,
ZIE TISRRFOL 2l E i S Q) DT VO MBI & i d= 5,

U PSRt R, PASRATLC AN, TPpamtt, =Y 7, BUATRErE, BREEEE:, HairiiiliEm/eE, Wtk
(SR LD ST DM LR BGEHAT) BRI, FHlZAT 5 MR L R DA iR & 2 OSIHURIZIIT YA hERBE
FETHEET D L D ICHGEF LIS OARGIZ TUaSEE) & L5,
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AN T, B35 TED DAV BT RIS L7 HH H 36 X UHIENE R OB D Ok
T DGINAR DR R X B EE T, ST SR I R 2 kb5 & UG, Meat L7z, X 1.2-1
(ZEARAIBLE D D ORI D 5 HHVEBREAFE CINET 2IHE & 2 DOFIEE R~ T,

%52 ETIE, LR LICHEAYBLE D OEI DO L) EZ AL HiFHmE LT, &kl a1TH
O LT oME? (LU, HFMEGERESIT SV ),) & UThFE LWHIE SRR ES L OB E 0Ly
TERE SV HEBRBERFMEIC DWW TR L 72,
W3 ETIL, HTROBLS S OGO 5 BRI, HE - HWEREEICET 2 E (CLT, SiAE
[HiIF, HUE - HERHE] LWD,) CIER L7 HERErZR, MBS JOHEWEX 2 VT, 3
BRI Gt X D figlakds X OV 31T 2 HIfgCH A, Wil EonfizfifE+ 5 & L big, T
FREbege & U CTHUR 300 m LUEIZ AT D HUE - A3 L OV O 28 D7 B Lo fE 2t L
77

HA4ETIE, HB2EBIO 3 ZEORELIE 2T, FUIAOKEER X O R jiiak o ata% nlHert:
IZBE3 DMEIH E Z230E LT 9 2 CBhET 2 UEBRIEREOEMAIEE L, 55 2 O U 7o Mt
DEY EZALRDIERE OIS AEITVDD, IUE U7 K& TP LT, MO S 7> T,
F I SCRRA R G Z 351 2 VB BRBERFE O IR A PUE LTe, BEHIAR 2 IEROE DAL d o
72380, NUMO (2021) (ZBWCAEZEXSR E LTUUE L S sCe BRI Sei B o s &,
TR R= AR END, SCHRGRATRTSHIX O B & U ClRHIX A L s 2MEGE > T A Hi
WO RA LA UTOEH Lz,

S ERB IO 6 mCOIE, IUE - 88 U/ VBRI OIS X, P CIADHERET L UM
TR DR ATREMED TN DL BRYE LTZIEH IOV TR Lz, B CIAORSREDBLS )
SIIEERET, KERE, R AR KON S MU BRI E O Rk B B Uiz, kT
REMEDBLID B ITH THLER AR OZENE CLT, ZHRZEMEE VD), M FYTENOIEEREE
(CAF, SINTESEEREE 209 ,), M FhERX DN L OV DIEN D2~ S FHRIZER L
72

&2, 57 FECH CiADIERETR L OMIT sk DR rlREMEOBLS S ORGSR A2 VT, XX
TRFRAT R K| 35 1) Dl PR ER ESFT & L Gt TidZe VW EATORMES, L0 4FF LUWMERTD
BIRIZOWTIRAHNCHE LT, £77, 5573 TlL, 55 4 32 CUNLE < 8 U 7= - BRBERFE DO IEH,
%5 TR X UE 6 TCHENM LMt RICESE, P UIADIEEER X UM Fhtisk ok rlfetE 0
S DR ET R EHIHE, MERELRROTIR A 26T 558108\ T, BRI T D HUEEREE
Rtk T— 2 BUSOBLE N DR T R EFII OV TR LT,
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F2E BIDLY EZ A LG LHEROEE
2.1 1FF LUhEIREE
211 BFALCAOHBEEDE a5 DIFFE L LM EIRES T

A CIADBEREDBLE b DI F LWHIEERBERFEIZ OV T, UM RS &L 9 ICERES, /KB,
TS, AU D IORENTE Y, FRZIUTONT RO FEEBICIA < 386 55 Ritkiis
21-1 DX I TS (MBS EA WG, 2014 ; HUSL A WG, 2017),

BEREIZOWTIE, AU T DL, BT RAEURIRRSA— =y 7 L1380, &b
BWEZ A LTVl EEM OZEEIZ L D CIADERED LR34 CIZ < W& L
T, THUEMERWNZ &) D E LWVEERERAE & ShvTun g,

AKREGZOWTIE, RS OH T /K OFEEDRIE Th D3R G E O TR R
2D Z LI X DHEREDREEN HIAD D Z & D, EHEOIRY WBAKME LN S WK A A
Ho T THIFKEIRIE Ch 5 Z & | MFE LWOHIEBRRRE & ST s,

TP TONTIE, # P8 2 # T /K DK ESREERM O FEBZEIATEE 5 K 178 E D4t
71, EHEFOWIBEN S UV —TEIBIC L DA — 3y 7 DR ERL T, DalEo
BV NENT & | DIFE UK BREIEE L SLTu 5,

EFZHTDONTIE, H T AEURDTEREEE DY —/N—3 >y 7 OO T, #5fl
B L ORRANY T OIGEREDIR T CIE S WaRIEE LT, THIR/KDKFEA A +55 (pH)
238 pH &2 UWNHE pH TiXan2 &, THUR KD EREMSRAS CIE VN2 &) BL O [
TARDRBACFFERREE D G < 72T & | DMFE LOHIBBREERAE S ST,

=& 211 1FFULOBERESE S BAOMTESIZL S BH N 545 E
MBS WG (2014) (ZEDE/ERL

IFF LW HYE BRI HAROH IR A < 38D BB FrE
< KL E o s R A R, R AR
BUREE | - HURAME N L I FRSE bR =
132 3~5°C/100 m FREE
- HI R OB ABNE 0.001~0.01 A — 27—
KPR - TR KIENDS IR CH B Z &, o W R OB AR T 1012~100 m/s A—2—

- BKARLER S OB AR & & bIsED

- M NI OERE ORI 7 ) — TR REITRR

Sy o BRI N L, =
FE RIS T2 PN

- W FAKOKFEA A5 pH) 23
pH & U NEE pH TlEaun 2 &,
« WK EBALME SR TlE v 2

- HFERE O R KX pHO~9 FRAE

e==" L o WSRO T /K Iz TR B &) SR
« W KD R FFREER DN E R |« RO KO R LSRR 3R K 0.1
W2 &, mol/dm’ FEE

K IRPRAGATRILIE « PRSI L OO D BRRIRGR (BRIIRIE, SRIKSRIE, BRIR, —RRILIRSE) OBRFHO
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HEDET 5N TS, ZHHIZOWTE, BEHENRE FET DLW IBURN DO E LW
HPHOBEITHE LN L SN TS OO, KRERHER G L OB - RISV T, £hthze
{22 ENERS LOGINESEERBEICBI L C, M PiiskaxiESAT & L CTiF & LW ATREMEDS & DHIPA & 72 %
HELZPNERRNTRSN TS (& 2.13),

*& 2.1-3 HTHEROEFRARECERN - OMEREHEER L B%
HBFERLAHRAT WG (2017) [CEEDEERL

HiEEBR B Hi T R T & LCHFE LUNAT
HPSE L\ OB AS FREA PRGBS LU L
HH REMEDS B DR & 722 HAZ
REWE | - ZHRREMS R TE D Hi L 2 DUk GERTARS & b i
HeRt zk, (— LR &) WZHRBEHE R O 5 BZ2)
< 45°CLLT ORBUR 2 R i OB
- GUAIEERE L LT, . e
HiZA - : o \ EATDRVIIERRIC L 5T, A
‘ SITREECHIIR DY 45°CAF HilEL N .
IR e - b (fBize BN, TED HILD
o REE (37°C) LA FICHERF CX 2 HR)

X —HERTR S - HULFRE ORI 5720, HEBRETRAEIAH & L CRIE

22 BIEDQUSGEERIZERTE SN EIREFE

AT CUEE - H8 U 7o MU BREERFME & bl 3 5 72 OB O S DR EBREE & L T,
NUMO (2021) TR S ivie HARORGER I E OB BRBERFE 2 i L 7=,

NUMO (2021) TiZ, WA NMEEOTZDIZFENM T HEREHE, FHioE-EhomEE 2B E
2T, 53550 TNV (R e A S M7 &) B X OPHEHE RO 2 (R /KRE)
SOGREREAT « P 2 &) | AR DBEHTIWTEE & 70 2 B ERBEORFEE GB/KGRER, A2hRE,
MRS L Ol AR S ) DB STV D (3R 22-1), F£72, HAROH MERTRO LD
HETF KOS IREE DR A ERE LoD, WA G R TR DIRE/KE O REEDGHE S
W5 (F 222),

+F 221 HBADICERAIREFHIEWTEE LG HHEREOFHEE
NUMO (2021) %im&E

i g B B A B A
PR B =l | JeEns =il N
eyl HEFEERE | HERSHE KILEEE TERCERE | AReetE
FREREDARFAE™ [nvs] 29X107 47X 107 2.1X107 55X10% | 43x108
ANRIBRER O [%)] 25~27 3.5~6.8 54~79 0.8~1.5 12~638
MR DONRFEAE? [W/mK] 1.6~18 14~15 24~25 2.8~29 33
— AR X DR [MPa) 9~28 74~90 92~106 108~110 55~66

K1 AR L U Z R,

X2 AAFKMEE U TORAE & PRELBIE S L7279 (REEDIZ D S E DIECR Y 70 E 2558,



AGHEE AR SORREH AR
DUAE THUE BRI

R 2.2-2 BREHAFEBAIZSRE SN T/KDBERPKEZEDRIRIED—]
NUMO (2021) %im&E

ERPIESS~o) VRRCHYE T —ACHERE ST AR
HFK KCHRE | & CHRE | AKCHRE | & CHRE | KCHREE | & CHRE
TR [°C] 45 45 30 30 45 45
pH [-] 8.16 7.56 838 6.54 8.15 6.33
Eh [mV] -301 259 282 -168 289 -171
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IR NEAEMFRMRIZE T HHE - BAED S THDOIENE
31 [EE

ARAAE THURE, HOE - HUEIRENSE) OfFRk L7-MEX (X 3.1-1) ZHWT, SURFHR S HiX s
KO DJEAOREIZ AT 5 FE e g - AAZHIH U729 2 C, NUMO (2021) (Z/RSH72H
ARONEN ST LSBT LoD, MEERBERIEZ T HBEOEFIZX Sy L (& 3.1-1),

EREDXAE, ST I IS K O O DRtk 2 5544 5 HUE OFRS B R 72 & OIE#
[CEEADERE LTz, FHERHED S D, WIEHER I L OEHE - g~ 0 HEREW B DUACHERE S S5
\Z, FEPHEZ AR T XSy U, SRS —AdfEaitt OHERT S I L OWKILS
XSy U, BieE, &) IE B X OV R T8 = Al g oM AT K ORI XSy
L7, BAE BERAERS) 1300 =Pl s I Xy Lic, 27k, BB LB A
(ERIPIRE) 13 = R AT Xy L=,

F7-, GE THUE, MU - MBS ORGIRERICIES< &, STiES S Fs LU D JE
WO eE & U CRBliE, BiE, SRR X ORI, Ta s A% A4 N Ok
W) BT %, N T T TAEA MIHOWTIE, NUMO (2021) (23N THES =40 - e
SHROXKINPEEICED SR TEY, FHIX S TOZRWA, = 2 CHISRFA SR MIX S L O%
DRI IEL 54 L, AT DX 9 2858385 Z E D, B et L Owgitto k
ST LA SRR LT,

i (1994) TiX, AT 8s T 2574 NIEESAIROKGIGEIIEC X 5 ks D—
fi] EERSINTCND, F72, JFE (1994) 1ZBTF 2KFKILOET VT, KPEE, 7
A =BGk, AT BT FAL A DNRIET DU LOWHH AR R S TE Y, WAL
HIE L OFIUCHE ) ZRHERS Tt oA T a7 5 A X A s OHEBREERED LA K
ks X OSRE AR & W LN RES LD,

KHEIED (2002) TiE, HERFHITIERS S H D0, ST GHIX T i S-S
(25 D KIBEESEo A T 1 7 T AL A MTOWT, LA EA A A 3
2 T Dy HEORIPERORE & FEEEN & OREREIS D3RRI T I & oA A2 ks
T T LR, KRR DO FBEH  IBEAEE 7e K ILEE T B S YRR o X L e T
ELTCHIETHD Z EDVFHIE L TET DTV,

7ok, WUEE L7 STkE AU R SN « BRI ANA T a7 T A A NS T 50O,
FREOBEBEIZEVEELW LoD, SGRFRICRBNT I T7as 7224~ b LIE KRG
P ORELENRHY, ATy TFALAL MY T HLEEHTEZLLDDHRENAT Oy T AL
A4 M4 LTz,



AGHEE AR SORREH AR
DUAE THUE BRI

& 311 EELGHE - SAROHE EETDEERS (REE)

SCERFHAS SR X R L O DREA D
LY
BT 44 % M -
SR WESHEREY)
DD i~ AL HERE R
B - M ) HERE
T * H
SRR BPHE e L ke KL
T = A s =k MR, LR,
~fRET i a fREr ST TG AEA |
T T 5
ﬁ%:;;f$ﬁﬁ a—— s =4 MR, KL,
- ( . Pt M TESGASA R
R =R~
A
R
T = A~ o
B (ERIER) VER
A MR it gt
AW~ s e = A
TR = LR e ) (AT, R, RO,
P VERCSE, R, [T T Ly s 2R
AR x
BAE (eI HEREIH)




JEEE T AP SCRER AR

DU TH B BRI )

E'
1
\—\_/'/\j { F
SEHH SRERHERT a BHLUM - FERILE N
8- 1T AD 3 —— A
e~ | %M BhaUR R s
HE
BE T W | BeLUE - ERETE
momae  weszus | sw | BROTERLE B =enmnms :
&=
FMERILE - BEANERILE H - -
2| mewwws - EEAMERILE -I ———
E i
#®
S
! $
& & BEBLUVIL 2 —
I I :| o=
¥R FAHA =] ”
JRIN f el | -
TAFA RIS E - TR R AR
RIENFOITREA b - o
= UMD SUBTE SRR | B
&
H BESLUBE &=
£ Yso | BEBIURE p I RTSARE
2
3 ENEEE R e
£
Rl e
s | = A e
A <
- FAHA - e
R e - BESLUBDE
® 2 N .
BEBLUVILIE i & R BT ERE
& 5 ®
[ Pl s e
il 2
2 P
" % - BRAPIETA 4 M POITAA b - meEE
= E:l
-I WERLA il - BIREBIUFo— b
— [FT——
—_— BERHETRR
X B E OB
—  wE
.-
------- R
o 3"/ EOEMBLTER
v | s — ——
i & E )( #9 A oon
§ i i REBE == (31(2008)
i e "
I = AT C
N (FHV(
TR BT K e F %igmé??ﬁiu\
\ e EHIFRE5025 m
- FAA MERARE i TR
FAH4L o i
[ 0 2.5 10km
e - FREeE L I () — — L ——

311 XEREAERRRE & U Z0EIOMER
BEAE MHhfy, HE - EEE] (TR HERN S K UCEDSREE i E A > —Eth LiRE, MERIEEEREERTRLE—F (1985 1988, 1989), mRI[EFH (2008), BERIFAWE (2004) HIWEBIFM (1977) ZS5HL, HwELTHE
B #EAMITERT [EXHEFR (TERRET—4%)) (ELREE) (B3, BHRITRLEZBBEE C-ChE D-DIE E-ENEHKLUF-FIEOHERIER 3.3-1~K 3.3-5 1517,

10



O 0 3 &N W B~ W N =

10

JEEE AR EPAS SOBRER AR
ALAE TR BRI )

32 B

PAE THE, M - HVEAEE) OfERR L7y EHER (K 3.2-1) ZHWT, SRS
X3 KOV DJEL ORI /3403 5 FEp Mg - AR Zfht L7259 2T, NUMO (2021) [Z/REH
T AARDREN LGS EIZ LoD, WHEERERHEZEHT DEROEFEICX Lz (3R 3.2-1),
EREDXAE, ST S I IS K O O O 25543 5 HUE DRSO B 72 & OIE#
ICEEDSERE LTz, VEBIOVIBIZOWTIE, A & KILEEE X3 572 OFEHRI /a0
7o, HEREETHE TINS5 S RE LTz,

& 3.2-1 EEGME - SAROHEE EETDERERS (B

SCHRFHAS S S H X s L OV OO JEI OV
: SLERR Sy
AT D EE oS - SR
o U8 : Jeb LU A Elk e T 54
IR ST O HER
g : 6, WBlOFoHRE
TR | e T B RERE RO
HeR M HERR
FIACHTHI~ MeE: g, WRLOZFDHEEEZTE
P s b 5 RS O HERE
I, IV« RS E 72 1R L7l
VA AT T DRGSR s b SR HER
B AT~ ZELfEﬁ%fﬁﬂﬁbéﬁ = HEREA
wmg | s AR BB it (E AL
KL
AT~ | VU < [l LR, e O % FHE=R HERER
AR | Ao HERE ok L e it (71 L)
S = I
S AT . VIO AT - R PR | (WS PR, RO,
ZHLIAT MR 7 AR VERRESE, AR, (IS T Ly s AR
HERf)

11



[

O 0 3 N W b~ W

JEEE AR EPAS SOBRER AR
ALAE TR BRI )

e\

T &

}

7
=,

32-1 XHEABEMERHMES L UVZDRINDEEMER
SBAE Mz, HE - EEE] (SR HERNELEEEMERA o —E ik LRSS, tEREIEEE
51 (2015) ZSHLTER. BIEIFILEEE S (2015) [CHWT MEEIEHFEHLEDFESEERET HEER
UHEHE] £ Sh TV, BFRIE TEXHRERR (BRET—%) ] (BLEH) IS, #ERMTERRE E
ITHIEER TRRET—4)1 (B1L3EE) (TED<, BEOFRRIIARKEGERIT M7000 1) —X
[CEDEER ((—BDH BARKBIGRKRE 2021006 5), HFRITRLT- e BliRE LU g BlROBERILR
3.3-6 IR Y,

12



O 0 3 &N W B~ W N =

[\ T NG I NS R e e T e e e e T e T
D = O 0 0 3N R WD~ O

AGHEE AR SORREH AR
DUAE THUE BRI

3.3 FHRERRELSMHE - BAEOHH

AN THEE, HE - HUERGE ) OfERR L7oHEMim (K 3.3-1~[X] 3.3-6) ZHWT, Mgt
SIDOXIGERIE & 72 ZHF 300 m LURIZI W CAET 2 il Fhsk OB 25 F 2, Fkm? f2EELL B
JER D B b o Tt b LB 2 b AfiE « BRE B mEtkge s UChiitt Uiz, 72, # R
DR ATREME DB B OZERLEMEIZ OV TR 272012, WEICEb LT Eh b0 By
T HHUE - EERZRIH Lo, 3R 3.3-1 (Zidh L7-tg - Sikx e LTI 5 L L big,
7 3.1-1 BIOE 3.2-1 IR TR IMNIRG ST,

TR g LA D HE < AR E LC, SCHRARES Gt IX ORI Z 3517 2 T 300 m LARIZITA:
B SRR Y T 2N E &, 0 BRSO FIENIALS 9 LTERY, hEET
DO—ERNTEEE AT 5, EEER L O TS =it ki LIa S KL OMERS A
IZX gy &, BREITE =ittt T a s T AKX A MIXGEND, £, BAEELT,
SERTER = RIS Y T D AL RIPIR A O A R RCA B AR S D BRIRAE RS 03 0 AR
T 5,

TG & 2 A HE « RO FERICIE, FITHE =TT O N, T a7 TR A MMIFY
5 BHEECHIIAK LIS BUAE Y § DR PHE LIS BRI E m DJESTHMA L TND, EHIZ,
Z O FEHUE I VU ACHERS A D 23 « H T O HEREI TH Y, ZFDSEEITH,

WESR R OWEIE T 300 m LARICIZE/etimbei G & 22 D1 - SR E LT, Jefidf =R
AFEFS O AT EHER AR (723 lba ) (TS5 A VIDE RS L OVIE A< 534 LT
W5, F£7o, TRWRbgE s g - A A TH D VIIER L OVIEO EEICIE ST = AofEit
WA (F703KIEEE) O VIEER JOSE IR RO IVEN 0 L TR Y, Ziub OREEIE
REHNMZIBNTHRAEE m ThH B,

13



JEEE AR EPAS SOBRER AR
ALAE TR BRI )

x& 3.3-1 XEAERZRMXICHMT 2ELME - BAEFDETE
ek VRRE g - mik4 Fixea S FEX Sy
. WaZEAN Ty o A e i
=R Tah
B SAHA N N =P s VO At
T =Rl
o lJ-l;l:?‘ > Eﬁﬁzu—l F tb
LIRS ga -
Yl I ):' S B B B
A oy Fgd T ST
gQlivs; Fga KIZEHH
L ST Ao T
Jes Fum A ——
HITF 300 m LRI AL e — g
;F :/»E ;F
Sl Eakakig | 008 | REZIE Fuaa T
" i KIS
&Zﬁéﬂﬁ% .E{ZL( M =,y Ly e o 1L
) LI EEK A Fuatb
RSB 4 Furtb HTE AP I
etk 7 HEf A 4H
ii?% LILAER A Flatb
J— i g I =Rl
BNE BERAL e Pg -
HPN kbR L OF v — b Sn
TR = R A A
EA | TERPRR Gd R
S - T
A0 HE T | DS UV tl FUACHERE SR
)
FERRFIRRO RO
PG 22 | HmAaaZilails Xk
Hojg - - yict o Sh DT LA
B - AR _HET) e — a EAU N SONIIp=2
jﬁ‘% _ VA /w‘r‘z A VA
o Gy Nk ?4’ YA b Tdh Fey ‘@f{:’ﬂ@ﬂﬁ‘
NATETTAEAL K NATETTAEAL K
s L7=es, wais I =Rl
YHES T 300m LURIZA | VIE ErateliiaEzig| — HEREESH
<AL, EhptEts KILEER (FITXkIEE)
£ R AN ==Y WE 72 es - W/ E
HEE) Vi rateiE e EIdk | — e = R AR
v
i ’fjfﬁf” -
MEFEFE-IIERE L
Vg o, ez agte — AR ETE
FRRISRO B o HERE
g - Ak (HEE) e 7 IR R L7 ol Ty v e e
A\ o, el azagte — HEFEE2E
YR (FITXkILEE)

14




—_
9]

FHEEPAIAT A

Ii!,q@*_ )
il ey,
Y 2 P 5,
i B 55 isha: mEETLE BEANE i R s
1500m tl: st T AOHERRYD neop | RLEBLUEERILE E el
BHELURE : i |
1,000 m i : |
i i I
500 m : i !
0Om
-500 m -
=] — 1 me e | " MO SOEE300mOEE T
0m_500m 1,000m Sn: Mg #hitkE P e Fuaa : &5F/E LA
=t | SruFe-k CLREUAS T | e THEIE KRN | TSRS 2,
i i BRI | TMRET RO RIS ik

331 XHEFAEREMRIZHE T HFELRERIRE L VT O LEOHE - EFOHE (B-B¥IimE)
SREAE Tthfiz, HE - EES) (TR HERMNS & UEDSEES i Eh E MR 5 — 8k, REL, MEBEOMASLWERENE, MELEERE 3.11 %
S, B ILE L hIERMEZS T — 2 TR DE R GIEERICE D < ELERREAR (EF) R5JIHs 154), iEEthfzld A AKBEHEFIT M7000 1) —X
[CEDEMER ((—B) BAKBIHEEKE 52021006 5), RA—U oI T2 [EEEEEEERIRILY—T (1988), SRIFH (2008), BEAITHNER (2004) &
FWEGIFH (1977) #SHBL, HEL TERL.

TR e
HRHEENC YRRl RO

=
H



FHREPIAIA

>I
&)
5/};;.(2008) gomﬁ‘%\%h\ﬁum
N R — 3 A
7 Tdh: 258 ZBARGT 9/ 000y F-F . EREATE :
E-E /7 20pg) F-F', SoRS7S @ :
FEALE | JATOI52EA Bt | ES : AR
| L1075 11
1,500 m - 2 i / P g g 0,m|i| Flatb : &5 FE F&B
Y ! / a: BRERILE &8 = ' NSRS
1,000 m - ) 5 [ IRLEBIEERILS Fuatb : SPEEES | ¥
" i ! ZILEFINALE i
500 m |- 5 / i Teh H

Tah Tah

Pg:BAE

1,000 m - Tah : Z5E BA%ZILES Fga : &F/II/E Fum : &x/ELEB BRRTERES
JAT7OI3R94 b ZIlS bt =
-1,500 m Fuaa : &5¥FE_LED
e =7y o ZEZIE Om 500m 1,000m
it = HIZRNBDZEE 300m OIS P

XEAFRA | ERRETHREDBME - SR, WA TR RO _LEIOHE - &4

3.32 XHEABEMFHRIZHIT 5 ELREIARE L UVZ D LEDOHE - BADHE (C-CH¥m)
SREAE Tthfiz, HE - EEES) (R HERNS K UEDSRESE EhE MR 5 — 8k, REL, MEBEOMASLWERENE, MELEEE 3.11 %
S, B ILE L hIERMEZES T — 2 ICE DS GAEERICE D CELHIERREAR (EA) R5JIHs 154), iEEthfzld A AKBEHEFITM7000 1) —X
[CEDEMER ((—B) BAKBIHSKRE 52021006 ), A—1) I T7—2 [EEEEFEERIRILY—T (1988), SRIFH (2008), BEAITHNER (2004) &
FEGIFH (1977) 258U, HEL TERG.

TR e
NG MR R BAOE



Ll

N
S o
17 an
3/7'(2003);.5 ?"gﬁim ﬂﬁmw
-y w;)#%'(mn) i’@\g‘wt’l. \ﬁ ¢
@R, &
glgb‘(eaﬂa M*’f;?; 3% 'ﬁvﬁé%/% 3 (2008
Btz . S0m) :%{\\fgg&‘w mﬁ#\%ﬁ"
_F’ 2004 @
P ind ongiey | 1308 i)
i 25,0 | oS
: T
1,500 m - - [
# |Tah: Z8E BRZILE || | Fuaa : &5 F/E L&D
1,000 m F U 70I3R94 b . ZERIE
: Flatb Flm
| o)
500 m |- i :
. Td
|
Om
=500 m
i Om 500m 1,000m
-1,000 m [~ | Furtb (H:v=1:1)
I
{ . 7z wd & P L
1500 m - | e e BSOS 300MOHBE (B
P ” IR
R

KRR | ERRETIREDDME - SR

1
3.3-3 XHREABEMFHRIZHIT 5 ELIREARE L UZ D LEDOHE - BADHYE (D-D¥E)

SREAE Tthfiz, HE - EEES) (R HERNS K UEDSRESE EhE MR 5 — 8k, REL, MEBEOMASLWERENE, MELEEE 3.11 %

S, B ILE L hIERMEZES T — 2 ICE DS GAEERICE D CELHIERREAR (EA) R5JIHs 154), iEEthfzld A AKBEHEFITM7000 1) —X

[CEDEMER ((—B) BAKBIHSKRE 52021006 ), A—1) I T7—2 [EEEEFEERIRILY—T (1988), SRIFH (2008), BEAITHNER (2004) &

FEGIFH (1977) 258U, HEL TERG.

THEERAE ) e
HRHEENC YRRl RO

=]

':W

=
=



81

(290 xor®
c-¢' SRERSSN B8’ ol
mmE ! I’%‘&%‘-"“ | |Fuatb : &/ L | HeE
B i 72| || A e i
O mE T Rl EERETAI( | ; SIS S | O S0Um 100m
1000 ml 1/ UTFOIFREA N ; j (Hv=t:1)
N B i i
500 m |- :
Omif
=500 m
1000 m - | SN : MAE #tRE g ; . .
o m | e THpRE ; - N BOREI00mO RS TE
-1,500 m & XA - EORITIRERDUE B,
PR - TSP« TARESIRO_EOE - Sk
“1

3.3-4 XEEABEMRMRICET S ERREHRE S VEDLEDHE - EADHL (E-E¥im)
SEAE Ny, E - ERS) (TR HERN S & VR ISREH B E R A 5 — 8, REL, MEOAREIEREME, MEMEIR 311 %
SR, B E L IR RIEIRE T — 2 (TR DEER GRIEAICE D B IERRARR (M) R5JHs 154), Biitfisid B AKR B 4T M7000 & 1) —X
[CEDEER (—8) BAKBHBEAE 92021006 5), h—1) oI T2 FTEFEFLEERIRILEF—T (1988), ERIFA (2008), EEAEME (2004) &
FEGIEN (1977) ZBHL, wEL THERL

TR e
HRHEENC YRRl RO

=
H



61

Fgatb : &F/II8
Edlb=y s =t e

&
?v\’m\u@:ﬁ—ﬁ-
BRABT Qo
Gl
rai\\/ﬁ"g\ - ) f‘\%h *
| W A
| ‘g\ﬁ\%')_fi, g N @
mEfE -0 ng%iw“ ;ﬁa\w“’ﬂ 'I‘Cjc;ﬁwmgﬁ‘%@ B-B'
5 (R ' o !
i R0 9% N B (s i
— i :&v%ﬂm ke i
i rﬁﬁ\\rﬂr" h-'?g,% Jil i i
i | g 2005, | | i
1,000 m - i Fum : &5F/E L&D !
i |
500 m |- ! i
i 1l
Om|-
-500 m |-
-1,000 m -
1500 m |- Fuaa : 55 FELEB
bas =) [
N " " ZERIE
200ml |Tah: 2HE BRZILE '
J\A7OI3294 b Furtb : &5F/&E L&B
pins'e=p =TS =)
FHEEPIATA

Fgd : &FIIE
FTAHAb

JEdtER

Om 500m 1,000m
(H:v=1:1)

———— RS DRE300MOEBEAIE
XEERRAEA | ERRETHIREBDME - SR

3.3-5 XHGAEXNFRHMRIZEITHELCREIARE S VD LEDHE - SADHEL (F-FEE)

m

SEAE Ny, E - ERS) (RTEERNN S & VB B E R A 5 — 8, REL, MEOAREIEREME, MEMEIR 311 %
SR, B ILE L IR RIEIRE T —F ICB D EER GRIEAICE D CELIERRARR (M) R5JHs 154), Biitfisid B AKR B 4T M7000 & 1) —X

[CEDEER ((—BH BARKBGREAR 52021006 5), h—1) oV T—2 (TEEEELEERIRIILY—T (1988), BRIFA (2008), BEARIFMEE (2004) &

FEGIFEN (1977) ZBRL, wEL THERL.

TR e
HRHEENC YRRl RO

=
H



0¢

VE ($EfEFEERUZES,
BERLEZSDHRE)

=7 BRIE 3 AT KREH .
22 25 30 ‘\\ % . (FEAE)
(m) o - T x: 3 T 0 (m)
m [ M - —— —— —
- e R — v
750 / B
W .oV VI
\\’—’—_///' ’a/ e . .
I - VIIE (BURE, BERe
— - =4 e A UYL=
I . VE (EEFEIERULES, BE ERUEREFHIIWER 1500
I REEEDHBEFREANILEER)
2,250 2,250
KEIRRA ¢ ERRET REBBME - R, BHIRIAN ¢ ERRF RO LS OME - Sk (H:v=1:1)
(a).e KR
A = - = o
N LT RS, VE RERICEERLLES, BE |
[} REEEDHIBEFENILELR) it&=
21 25 p ’ 30 v 1;5 (R
(m) 0 L A ! 0 (m)
[—m —t k2 ' =

750

750

1,500

2,250

" VIE (BERES BantsE
1500 VIE (B¥sUERE, mEne SVERBEFRENRELR)
EEDHREFTNILELE)
2,250
2,625
KA - ERRFT RERBME - ER, IR L ELRET RO L EOME - EiE (H:v=1:1)
(b) g AR

3.3-6 XHAEAEMFMRIZETHELGRETRNRE SV ETDLEDHE - SAOHE (e BIRE KU g BIER)
SEAE iy, E - EEE (SRTHERANEDEEEEMENER o —8, REL, MEOAHIESWTREME, HEMEIR 3.2-1 238K, #hE

FERIEItEEES (2015, 2017) 5L THERG.

2,625

[T FHME

fi2nd

VB RAE R B

=
H



O 0 39 &N L K~ W N =

N N NN NN NN N NN /= =k e s = s e e
O 0 3 N L A W NN — ©O O 0 39 O i A W N —~ O

AGHEE AR SORREH AR
DUAE THUE BRI

FAE HBEIREFEICET SIFMOUNE - I
41 BEROIESE

F 4.1-1 BLOFE 412 12, FAUADHERER KX UM Mgk o8k aTREMEIZBE9- 2 B BRI &
P2 7= DI W IR A R T,

# 212 1R LA CIADEEREIZ BT 2 MV BREARrIED © B, HilE, pH 36 KX OVRI byl O
3 HEIZDWTE, SRR SHIX OE#RZ Ve, BKABLZ W T, EERRERG D
Mmoo To728, TR SRR 2 A 2100 | ORE i 227> D MR AT OB K Al 2 #EE LT, 15
AR DONTIE, ST SR I TR DI o 72728, [RIIX A5 T fEA O R E
DOERAERW-, £12, 7 V=78 ER JOWE CEN CAT, ORP LW 9H,) @2 HHIZD
WL, SORRTRIAS S G X 36 L OVERD D RIFEAAE & S ICTERIME B> T,

F 2.1-3 (R U2 Flitiak R, rTREMEIC B3 2 BRI ED 5 B, L L E B35 7=
DITEL L 70 5 —HHEMTR S ITOVW T, TGRS G X T— AT DT — 2 BIfF TE 2
DD, FNLSDEFE DN CIIERIME DN T2720, [RIHIX Z2ET eSO R AR OEH
-, HIRIZE UIAOKSRED @S & [FRES, ST SR HIX O @A AV = $7-, H T
B DOIEPEORGEHTIE, 3.3 Thllth U 72 SCERFRAS e S X IZ I61T 2 T 70 fahet G & 70 £ Hifg - AR oD
AR A V=,

ZDIENDOLZEVECBET DR F LU OV T, MRS DA77 £ 2R3 5720
2 TR~ ~ 7 ) REDOBIC LB S b o R UERERTE (HAR%ES, 2016) OFFER:
MG (R 4.1-3) 22, SGRAEICH S T2 AETH S TEREHE] BELO THEH
wel S, AL LIIEAIC K> THEZE &g T =y, (iEERE ), T80 ) BSXO THiE,
) 7o P AR ROICHETEE 2 50E Uiz SO OBRSTEBIZOWTL, £ 412 ([ORTKHE
ORFHERZTERT 5 & & HICEhE T D IEHR A IE L=,

HAME 7w (2010) (X A&, SUBRFAA SIS 35 L OV o JE I skl I - AER O INA %
Mgl U, HBRAHTIZITNTER =422 b IR D KPS ORI A LTk Y, JuiffhE
DHFEHEZ Fe5 < MGy O, R eSS 1@ T 5 (M 4.1-1), #2C, ik
A G M fE L HIE AMEDE > TS TR O/ CHuS S avi- Gz JEi o[RS
BEOTEHRE Ui,

& 4.1-1 FCIADHAEICREJ S EIRIGRHITDEEIC ALV 1EHR

B A O EAEI Z B B H T SRR R DN JERI O A O
O
p—— HaiE REKIZRT B REAE (LR, 3 —
£ Mgk Lvvd,) ZIEH
R - O
i) O
Bk ) DB & B D) _
) 7 ) — 7L - —
» O B
p S (W) DS ATER]
=" ORP - _
R R O _

21



JEEE AR EPAS SOBRER AR

ALAE TR BRI )

&K 4.1-2 HTHEEROERATAEIEICREY S EIRIFRIEOEEC ALV 1ER

Hi R s R TR B o . JE D O IR
—— SRR X D1 R i
TEEENE Al O O
(R )
AR . O -
BB BUHE WA OFEEAIER
R D . - - .
st HIJB - BAONE | 33 [7eBat Bl 72 5 HUE - SROMI) OBEHEE &5
oAt o TR, [k SRS ShaTAEH]
O
HURE - SRR B B BT (UL, B
WU, Y | TR - TR L0, W - RR O
(B BRI LT, (e - 12
Bl LWV ) ORERETEH
O
T4 SRR HUE, HUE - HUEDHES ) —~
DA
O
Wi, SR THOY, O HOEDHES —~
DA THOE - VRN OSSEETE
TOEDD | [srpaiahn G [eklans), THHER) 2SN L > T L ShaiiaEH]
PRI
5 ©
s - %%%ﬁ%%,%g-%gﬁﬁLéﬁﬁé
s O L ®$Hﬁﬁﬁwmﬁﬁéﬁ%%(Ufﬁ% -~
W (ISR £\ ,)
DEERAIE
HiZ, IR, O
7 % BUHE WA OFEEAIER B
O
— %y%m%magﬁmﬁﬁéa%%gﬂi B
AATE [SErETR - HEVETR) Lvo,)
DA
[ FFtEE ]
HFA K@) — O
DM (e E TR

22




K 4.1-3 ZOEFMOZREMEICEHT DBTHERICET HRFIIER O

€C

b RIVEERAE (EREL, 2016) ZimE
T A TR L
= SH | K e - n Wl |
AR oo maw | »sk | UH 4 pl | eE R KR
s sel | 2y T 1 o LR D | b
&t L H i‘” HoLe B S i H i D Ho 7 ?;5’ i, % %77
& T W | g I Wy I
o o VA | AL N 1 e I i
¥ 23 i - A H
HI~0, Y O O O @ O
HiF (R FEAMERTT 2 ol A A O O
140 O O O O O A
i OO A A O O O O O O
s Wik, A O O O O O
W, R4 A O O O O O O O
. 4l A A O O O O O
Eﬁg” SR 72 2 A g 0 O O O
B Bk, g O O O A A
e O O O O O
1 HKJE, 2 HETFOKA, . . ~
HIF A AR 4 240 FRTO | =70 1240 FTO
WyFRAPEE 1 GEMERGHPE, 2 YRk 120 4~_TO 20 F~_TO +~_TO 1A20 10
- 1 RS S 72 & OHREERRE, . N . .
ST i 10 FRCO | FRTO | F7O 10 FRTA
Gt | KRR, 2 A L—X AR, . .
VPR Sk, AR 10| IO FTO 134
Hih A O
R A A O
TN P ~ A ~ o
HT &R A A

K1 HESTECOWT, O A%, A SHRICE>THY

K2 FFERHI LI ONT, O HEHRTRE, A BRIl TR ~&

H

TSR ) e
SEEREAENC AR B OF



O 0 1 & W h~h W N =

[N I e e e e e e e
S O 00 N N L AW N = O

AGHEE AR SORREH AR
DUAE THUE BRI

HEA
N

411 CBEOEBUMEICED (HHEER S
EEIHIER S A )L OEZERRIE D EER, WHREHERIARMEFRE (2010) [TEIEER, B
FRIE TELHERR (BRRT—42) 1 (B13%E%) 12, MERMTEERE IELHERR (TRRET
—4)1 (B1xZE4) IT&EI<,

42 FACAOHEREICET D4
421 HigE

AARE Tk CULR LI EHIC IR D&, ST S X CRIE S AU HIR OVREE /34 ds L
HIRARLZ L 72 (X 42-1 BLUSE 4.2-1), STRFAESRIGHIX DG A it 2 HN) TR ©
EHIEEDS 2 SRDOIRTH D728, HEROSAEAIIFERE T X 720 A8, 1R 800 m A2 T S1°C, %
£ 1,000 m F2EE TR 64 COMIRL L 70 5, F7z, HIBARNE 5.1~5.4C/100 m B CTH 5, SRk
RILHK DOFEERZ TS & TRV ORIEARIE, R 50 m T Chok 30°CREE & ool , 3
K725 & & HITBRBEAMIITHIN L, R 500 m F2EE TR 52°C, TREE 1,000 m F2EE TRcR 78°C o
iR A9, £z, HIEAENL 5.8~8.6°C/100m FEETH 5,

WEET — 2 ZHAL &, STRIAASIGHIX O 7AW IS KON F IRV SIS 2 iR 2B,
# 211 TR LT HROHTHEICIAL GO HALAHME 3~5C/100 m F2A) & Higd~2 & &y Vi)
(2B 575, 1,000m LTI, 3R 212 1R L724F £ LUWVATEEMED & 2 %0PH & 72 5 B2 (100°CA )
R DBAENTRE SAUTWRY, Eiz, STBGRESS G238\ THIARERI e TR O HIIR )
EVMEAIZ S D,

24



O 0 3 N N b~ WD =

JEEE AR EPAS SOBRER AR
AU THUE BRI e

),:’,;‘ Y
ENALY =5 50 )
KAMOENAI-./ u“.“:l?’/«gl']-""LJ >'
417-003'+417-002] )

/.

41700174
Y87 74
5km 44

o]

100

200

300

400 |

500

700

&E (GL-m)

900

1,000 |
1,100 |
1,200 |

1,300 |

ERE
417-001,

600 |

800 |

mE (C) mE (°C)
0 1020 3040 5060 708090100 0 10 20 30 40 50 60 70 80 90100

T ® 417-001 MEAH 1S RR

e
L ® 417-003 HEAN3SRIR

° \
°
° ®
L L
e o
o @
e @
°
[ ]
L]
°
e o
. by © 417-011 AERHISRIR
®e
; P ®
M1 E L aFIIEL ® KAMOENAI (#7&M)

L
[ ]
“®
: ‘:: ® 408-001 HENHSSRIR/MARIR
o
L J
[ ]
®

°
® 417-002 HEAH2SRR

° ® 417-012 #WEANGSH

(b) HBDEES T

421 XHEFAERZRMX TRE SN -HEDFRENH

(a) ERXIFHIEERRS 1 ILOEFRREE L MERERIEDE/ER, BRRIE (ELRERESR CBRRT—
2)1 (BL3@EE) (S, MERMTERE TELRERR (TRRET—4)1 (EX3EE) (T&EIL, Al
BRI T HhIEREHER (BFEL Web) ITEDEER. RPICHFTRIVIFHOI— FESIEIRIIFZH (2004),
(2008) [ZED<, (b) i 408-001 [CDWTITEREIFH (1995) BXUERIFA (2008), HiH
417-002 H XV 417-012 [CDLTIFERIFD (2008), HiF 417-003 & U 417-011 (SO TIHR
NIFA (2004) HIUVERIFH (2008), KAMOENAI [ZDWLWTIXRIINIEA (2004) DET—RIZHDL,

25



O 00 I &N W K~ W N

[\ T N© T NS N NS R e e e e e
W N = O 0O 0 9 N L WD = O

AGHEE AR SORREH AR
DL THUE BRI

= 4.2-1 XEEAERRMXIZH T SR EE
ik Y4 g HE AR ((C/100 m)
I 408-001 fHFEEPNFS 5 BRIE/ TR 800 m FREE @ £ 51°CH I
JEi PN SRR TREE 1,000 m R« 59 64°CH2 T
417-001 FHEENKS 1 FIRIR TREE 570 m F2EE : 9 57°C 8.2%1 8.6™
417-002 FEENAT 2 FRIR TR 800 m FREE @ £ 66°C*2 7.0%1, 7.2%
TRIEC 500 m PRI« 79 52°CH , ,
417-003 FHEEPNFS 3 SRR . 6.8%1 7.0%
HF ’ VEFE 1,000 m FAEE - 9 78°C7
J&:1 TEEE 500 m FRET : £949°C™
417-011 #FEPA 4 5 RIR . 6.1%1
¢ VI 1,000 m FRE © £ 68°CH
417-012 #ENA 6 5 TR 1,000 m FLEE : 9 68°C*2 —
KAMOENAI (f#FEEMN) VEPE 600 m FREE 3K 41°CF 5.8%

X1 HREIZD (1995), %2 mikUEA (2008), 3 HJINFEHy7(2004), %4 HHIZA~ (2019)
422 FKZRE
R ORI @1 Z8) CTEUSSNIB KR OT7T —# ZIEL, & 3.1-1 IR 5

KOs UCHERG 5 & & 112, £22-1 1R L7 NUMO (2021) T =k CLF, Tt
BB &WD,) LR LTz (R 4.22), BEROWRMER ANTH KR OEEBRE R OFERIF LW
IKIFEE DT — I W= STk & Tl 972,

TR RIS T > T, HEOEMRRIRE KGR A R T 2 7o DITJRATE T S 7oK
B KBt e E AR e U, WEE LT KRB OT — 2 D% <1, £ DOEFHEREIZ SN T

OIERIIFRHTH Y, BEIREOTHNHHH DO THIEAEE m BREOEITHD = LS, ik

DFCENE D O HERPIE CHUS SN2 2 L DNEHETE 572, HUBA Y OXIRIRE & 72 HHUT
300 m LARDMEE & 1 L8 D rREMEN B 5 Z L I BB VETH 5,

MEigfE) 1S T, iﬁ%ﬁﬂﬁﬁ%ﬁ’ﬂﬁi@i@%@@); DN 53ATS % 8 —ACHERT I OHER S TS
FOKIIEADEREREIT | A——FRESmVMERICH D, £7o, B APt oHER SR K

UK LSO AKFEURFERRE Th 5,

iz, F 423 \TSCRRASRI X O T 300 m LUEIZ /349 5 2 RETt R & 72 5 5 F i DiE K
[REEHEBE LT, oD 5 b, SCHRHAIGHIX DRkl 25349 2 8 —kehsgitto g 7 e o
TAZA MBI OERCESH, 70 b ONTREE & WS 009 2 Se8eE — SR AEA IOV T, %m
REeDT — 5 D30 FEARMEDHEEIN TE 72V, ZDIIDOEFEICOWTIE,  FElids L OVEkE &

T ThbigfiE) & RFREOFEAKLRE (1X107 m/s #2E) ThH Y, KEEFEHIC iﬁiﬁﬁwi%%Eﬂ
7200,

26



(O, B SN 2 NS ]

(e BN |

JEEE AR EPAS SOBRER AR
ALAE TR BRI )

& 422 ERERDBOFEKFEY

BKGREL (/)

= 7Ly 7 AU SE)

EEX Sy RFefE [Rpifitr) 52
0 MIEF— 2% :
HeRUE A 3.8X10°(71) —
RS
KA 1.2X10%(3) —
R 33X10°(21) 29107
o e ' CHTA = ACHERUEE)
A=A o s 21%107
o KIZEHH 32X10°(2) :
! GBS A - JeHTH =
NATaTTAEA -0 e )
MR 12X107 (21) 29107
R ' (BT SR )
i = PRI 1750107 (16) 21007
g (B —hd - Joef =i
ATy TAKA R - (0) PRI
KA
VR - (0) S5y 108
Sy — 77 g - 4. s g
JeHTH SRR \ (B =40 - SeE =4
(AL VR, RO KL, R - ) e

K1 REME U OB EZ AR

32 TERig

:NUMO (2021) Cif S v7- i

K 423 EEBREARNREGDHERDFKFER (T 300 m LX)

Stk el
T = g i -
N o > SR =5
AR B PRI MR e A
05 AHA T

TAGRA (i) - (0) 17X107(16) | 12X107 21) - (0) - (0)
0 PITTF—%% ' '

A ik

et T = g e ST =

R HERTER LA S
BAIRED (mis)

o 12107 21) 1.7X107 (16) - (0)

0 NIEF— 25

X AR L UGt iEz 4,

27




O 0 3 &N W B~ W N =

—_ = = = =
A WD = O

15
16
17

AGHEE AR SORREH AR
DUAE THUE BRI

423 EkOES

K ABLZ OV TREER GRS D2 o 772D, SRR S X & it L 5 27201
Db & AT A B OORE i 75 A KRR TR L 72 b 0 & i T OB K AR & E L CHEE L7-

(3 4.2-4), AVIEBE )| Eiioss S 0 £ TOERIER L LT, SHERE8 kAR 28 H Lz,
72, VRN AW EFINCOWTIE, SN2 EITHEE L,

HEEOFER., TR X ORI 3517 A HIZRFHEEOBIKARL L LT, 0.04~028 FLEEDE
DF O, Mg 7R M e LT, Mz s IO OBKARL (0.04~0.06) (X, 1Z5D{
JIE FeS TR /N SUMEA D B 5,

2 2.1-1 1R LK AR (0.001~0.01 A—4—) [JH FERZSRE LebOTHY, EFio
HIZR BT OB KA & I TEE T 5 = L IT T2, — 7, BRI (BIBRE A 27 )V ER RS,
1999) THEHE SN HIRFMHEOEYK AR A SHT 5 &, TR G OBk AEL LA O
fil (0.005~0.231 CEHfE 0.061)) EHEEZiL5,

xR 424 XEEREMFRHRIZE T SR ADEIKAE

No. ) 11457 EEZEm) 2 | O (m)*2 K AL
© FTHINA D) 468 1,646 0.28
@ AVl 396 2,206 0.18
©) T AN 298 2,598 0.11
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TR IA RO BAILVDME Bk 0.1 mol/dm?® FREE) & H~NTIRS, & 212 1R L72iFE LU VATRENE
N HHEIHE 722 HZ (0.5 mol/dm’ Ai)  Z# 2 HHUEIFHIE S TWH7ewy,

30



O 0 9 O U B~ W N~

—_ = = =
w N = O

JEEE AR EPAS SOBRER AR
AU THUE BRI e

5 V3
ar V/{

(b) REAERERE

‘Tj : REILFTE

B
(mol/dm?®)

WHAB LT | HCO; CO4?
DEFR (mg/1) (mg/1)
408-001 _

MERNFSSRIE/| 1,243% — 0.0204
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K 432 XHERAEXRMROEDMSICEIT S b RILDERERZEDHRE

tEERRERRFICH T I RNRRERAFRARTESR (2000) ZiFE
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19962110 [E7# 229 5 FEDES 13 m, KF5 | T4 A NE kWS (B = A
= R N % 11,000 m? < HTER AR ORI | Ik O B
KIFEENC & > TR BREE(S T
SNTZKIE DB T2 B
CEE 130 m, HOKIE 70 | - HTEE AL LA KA | 8/3~14 OFEH
1997/8/25 m, ENESH20m, K| & @EEAEICE, 1, e
[E1E 229 = F 42,000 m? Mos, —IRHEREM A S
%2 Bk © E S 80 m, HKIE 30 m, tr)
1997828 N2 BRESHK 20 m, ffE | - =AY S A8 B
14,000 m? TEILAKRBIERE DS
2%,
(2) Y

TAAE THE, MV - HUEREE ) (RS ND LY, STHRERSHIX OMIE 2 KENZRD &,
Wi U7 P Lo (LR A Q2> S DEE R 450~1,000 m FREE OfHAD) & FESHLHI S I S
K& BVIATe K HUSFsE Ui ) i DR S TR Y, [AHIX D% Iy aie7e ik
Thd (% 43-1) T TR DK & I 2FEFHUHNZIE, HmiEm2s 1,000 m FREE & 72 2 FRJE
LR 3T TS U, Z O JFDIIIHFER 600 m FEEELL EDILHERMNILN > TNND Z LD,
TR CUREE 300 m DR S Zffelk L72 9 2 C/REICHE FhiEx (R 4~12 km?> O A THE (NUMO,
2021)) ZHELE L7aGd, O PO 970 13 1,000 m FEEE R SSATREMED B D,
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JEHT Y G

%E(ma.s.l.)
.—1298
— 600
5km
e ax% BT AP °

B 4.3-1 XEEREARMXE & U 0REDOMAARE
EAE My, HE - tEEE (STYUEERES, BAYE GEFHUt) OMIRERA S —AMRE LR
£, IEROER THER S 1 IILOREERRICE O, BEREEELMERKIEEE T —2 (CEDF
1ERL. BRRIT TEIRIERR (BRRT—42)] (B13EE) (2, MERMTERAL B HERER (T
RiEgT—4)] (A1XEHE) (2ED<, BPOFO—RBEREEFIIORER, ZAKIUTE BAESR,
HFIIEE (m) 279

(3) #rfE, 1Beh

TRIAE THOE, MR < dEHEE ) B X OSAE THUE - iEE) OREICK DL, TR
HXIZIRBWTIE, Wikl L OWEIIEE IS OV TR E TR EEINdfEt s Cnieny, £, £
DR AR E OFENIAR Td 573, HEK (X 3.1-1) CHYE W (X 3.3-1 38 LN 3.34)
WOREND X 91T, RFAE RIS X ORI TIE, W< OO REWEIN ST 5 2 L 23
Z5Hibd,

4) wENm, sEEIUVLE

SCHRFFAS RS HIX OBEIRIZ 1L, 4.3.3 (1) TR L7z b ROVOEBARTE DI LT3 OV &[]
BRONAT 7 T AZA S GO KEE A e —77, ST SHIX O JEII I 350
T, ZNOOHWEZMGRE LIERE b o BERRRRRD >V LTI DR%E! - fi L
FEbbH o (WHED, 2008 ; FAIEN, 2019),
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E72, wiHE EBIUACORERHER) ([T TIE, MHEPNETE S O REEM M TIZ T 2 i
JEEF 300 m FREEDNZENZ SBPUACOARIEFEHER D3 AR 2355880 LD TEW D % & ST D,

(5) HhEh, BR, AEHX

A T 2BV, SCHRAS SR S L OV ORI OHEN « Bukifs) & LT, BukE
EHASORIE EMTHE SN TN D, TR SR T, ALEBICHT S —fefEa it LU D BUKIES)
TR EUKILR 04T LCER Y, BRI =it O BUKIEE) 2~ BUKSLR 3341 LT
Do Fo, SURRTHARI G O ALER 2 3iA 1 2N AV NZITSRIR D R R T 60 CRREEDIRIE D 8 5,
é%m,Eéi#(mm)_;5&,ﬂcuimﬁﬁﬁ%#%%hfwé%ﬁfﬁé_&ﬂ%,i
BRFASRT S X O R LB DAk L 2 B U 7 B IR AT IR 2 (X 05 ST B,

FTz, STEHAS R HIXIZ BT 268 FT AT 2 ERIIE bR T,

@)ﬂ?ﬁﬁ

K 413 IIITRENTWRVD,  FrpoUEERFE (AR, 2016) i, #EHl 7 Sics
FENDGAIEBREREOBLEN O OXNENMEE L 725 THEAR ) ([ZB L TEBIRR &~/
BEAVRENTEDY, i%%ﬁﬁ%(%ﬁr 1991) [ZEDOD®H I RI UL, Nz v, KR,
Bl 8, BE, ToBBILORUZNRHREIN TS,

%%%Fﬁ%gﬁ HENER ) (28D &, STRRIHAIGHIRIZ I3 < O DOFER DR S AU T
%, BEEBIZOWCIERED Y B, $hEETIRE LT, TR SRHIX ORI 5 i) 1|
FHROMENILILPAHER SN TWAE OO, BIETEE L U7,

(7) #TK GEKE)

FKBREOH T AKTREN AR 2 BK ABEU DV TIE, 4.2 TORA UIADEREIC BT 2 RO RS A
AEHAT 2L, ZZTIKBIOER U TERZIE L7223, TR Gt LU0 D
JERZ U S I RKUR 2R AT K& 72 & DI EIIHER S hirin o7z,

434 FEDH

43.1~433 CUYUE « F&PL U7 Flitik DGR ATREME DB B OHVEBREERFIEDOIE A 4.3-3
(ZHEEPR 77,
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JEEE AR EPAS SOBRER AR
ALAE TR BRI )

K 4.3-3 NEGAENFRMRICH T HHMERERHE T iRROEXAIREEOER)

FRAEE H

HVETBRBERAE OISR + HEPEE R

Hy
=

X
o
HT

HuFRAE L
(— AR &)

o VAR U7z — BB & OF — Z IR CHUS S & & AVEHE
TE D120, KON EMITHUBL Sy OXGHRIE & 72 210 300 m LA
ROYWHEAE & 13 R D AREMEN S 5 G =Pt oM Sl LY
INAT AT TAEA MIOWTIE, RIS X TR S =7 —
2H0),

- FEIUAL, BTER AT thds O T HEOHER AR & e AT A
TayTAEA NIFCE (—HERER S 25 MPa A IS,

o ERCDIAOK LRSS (R S 25 MPa LLE) ICXr &b,

o RTG53 AT 9 2 8756 —ACEERT IS X Ot O HERE S,
KUPEHEE B, TOEMRET THE) * X 0 IR MEA IS 5,

ATy TAHFA NO—HERER S IR E MR EN T &R X
L, MBS0 D AEE SN WIEE S 7 D

HINTEE

BB

HiE

(EMPTRY CCRRFRAD St XARES) ]

- TREE 700 m RREE CAFE LW ATREME & D & e D H % 45°CLLT) %
R OHIR L 72D,

() 1Ry CCRFA SR ) ]

* TR 400 m BIE AP LWOATREMED & D% & 70 D B2 45°CLLT) %
A HHIE & 72D,

Hh T hEak
DU

HoE - ER
DA

(3.3 TE/RRRIRIGR IR DHUE - S RORI ) ORFEHERZZH)

ZDIED
Dz
2B %
PR £

[SCRFRA AR o TEERlRRA ), THOREIZE ARl s DaiaEH]

gy,
FAEEHE

« PRI CIRHIR e T~~~ 232 <, AR 100 m?® DAL/ EARARERED 1E
R %,

o JCHRIRASS X O U T 30U VT, T /K EOHINZR & o
FATEOBEDFER & 72 % b RNV OEBREORED B D,

Sy

« CRAASSF SR X D 26 (T LEERPYZe 72 (U CRERR ST D Z &
B, HTHEEROEBEIC L > TiL, FO14%0 25 1,000 m BRI R STHE
MERH 5,

W,

- FHCR BT RESITIHEE STy,
W OO W 73 STERI A G X DBl 2 54T 3 %,

CCokiErES o TERERA), THIZHED DA Lo TUIAE ShoMdEE]

HELS3AT,
FERBRUTE

- ORISR G DBESITIE, THT 0, Y] Crali LT b
R DR T TSRO L RO/ A 707 T A5 A [
ELRPEEEDIE < S5,

+ PSP O KBS ITIC 51 SRS T 300 m BB H51Y
SRORITREHERINOD 511558 BN B S 5.

HIEL, IR,
HEHTA

o BT AR LI R O BUKTEED A2 o BUKEER 2 A L, FEES
TS R O BUKIEEY & 7R T BUKBLR DS A 95,

 HPA TRV NIRRT 60°CRRE DR R 5 D,

o SCHRFRAS o G X 00 e 5 il 27 DU ek 1L 2 B L 7o M B R AT
ik & S CnB,

R

» BRI O DFERPHER S AL TR Y, T OIRITITEn 2 & edk
RE U THEPNILILD S 5,

[ZDi1ZH O]

AR (R7KE)

o KRR WIER KB 28 S IR S TUVRuy,

JIEFRIMEE

(2=l 22 FEMECHRY)

[HEEAE ] - NUMO (2021) il Siui-4iE
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AGHEE AR SORREH AR
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$58 BL2ADHEEEDERH L DIRET
4 BORMRUEESE, PACIADIEREICRE T 5 FIHE LT, SCIRGHADS S OFEREE, /KEE
Y, 155, AL KOV S EBREERE ORI SOV TR L 72,

51 BHIRiE

SCRRFRAS RS 1T B BERBE OV T, MR ORHSATEEE U7z, ST S X O EER
ZHAVHHINIE L ORFEE N5 ) RO OATIESH D5 HOD, 421 THEELL/-HIET— X2
Fo L, FHIXIZEWTIINUMO (2021) THI FHERXERIETREE & L CERE SAUVZEREE 500~1,000
m ClILEE OBEE PR E SIS 100CEBZ 72V, RIHIX CIIrEEROLE D A3 e~ CTHEkt
ANZHEAS EVMEIC S D, AGHRIZIIT HHTE AR O KME (54°C/100m) X, HAROH PRI
IR RO LA HIRAEL (3~5°C/100 m) O & Mk~ 2 & R0@mW M H S DD, KEL
IS TNR, — 5T, FEENCERT DR ARELORKAE (8.6°C/100m) 13y HARDH FEEIZIA
<FRD LN HIEAES 3~5C/100 m) OFPHNLIMLTEY, ROGFTCIIBENNELEZD
s,

52 JKIEH

SRR HIX T 331 2 KBGOV TIE,  HYF KEIODERE) /) T B K AR B8 % 5. %
HHTER L OME - HUERESE O AR 2SR U725 2T, 422 BL V423 TEHLL 7% KH%
ks LUK AR DX, EORHRZEIE LTz, Z1 0 OREFITEED KB OBES OIS
ROWTEE C LIRS

SCHRFRAS ST SR HIIX DV S 3~ m FREE 2L 2 i KT, KBWIZIIRE S TP i & 2 i
PN 26 1R 0 AR & 70l s L, AAMBNRER A 720tk & U7 dbs —mavs 71
DIREIRETERT D & B2 il Z O FAKIREIROHZRA T OBIKARLE 0.04~0.28 F2EETH
D, BAROIHUIHY T2 (& 42-5), HBLSHMT WG (2014) (RSNTND L HIT, HITFEE
HROEK AT FAITIC A TRERRONT R D Z & D, MBI OXGEEIE & 72 21T 300 m LA
HZBWTIINODEE Y /NS 5 EEBE L2 LND, 6, #EWIHNT WG (2017) 1R
SNTWD R IZ, BBk AR NS S HEF KON AFEIE TH S Z LM s b, L
L, SCHRFAESHSIHIXIZ W TS, IR OBEKABN I Y DfEZ R L TWD Z &b, h
L U CIIH PSRRI T 2 H F/K OFA UL RV RTREME S B 5, 72, 1Z D)1 & bk
L TR & i 5 ) IR W OB K ABLAY NSV MEANZ 85 5728, [AIHIXIZIBW TR L
HBOVE D ARSI H FAK DA FTREMENE 2 DD, TRtk & 7e DS EIn e O
JETIZIE, MRS ERKR AR NS VEEIRDSTERL S LT D Z & MEE S D,

SCRRFRAT R R HIX A 534 2 S FRO /KB EIC BT D I IZ & A /DT RW®, i
B OEFRO KA 58 R CTE A, FRCRIHIXITIA < AT D815 it ng 7 e o
T AKX A N L OV =R RSOV T, RN X OVERL ORIFE A & 155 KR
DT —ZPEFFIN TR, Ei2, LIS 5 &5 2 B D BN IZ OV T, S
PER/KEREFMEIZ BT~ 2 THFEAS TS S AL TR0,

AL D T O ORI ARLIIA K 8.6°C/100 m & EVMEANC S 572D, i RSO T
IKIRERG DR OFEN DN TR Lo, —A%IZ, HUEASFHEZRGEAIZRBW T, #IZER
L7 B FHAOMHENREET DA & Hl U TR A3 AE LoV, £ 2T, T KkORE:
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W (1996) & 2B THIERKIEF O BARIHRAIEE L, ZRtpid st FEE O R KGRENE &
IETHEICOW TR Lz, TORE, SRS St X CRSG S Edc i SEEH L LA
U—% (3.1) IFRFE (39.5) LV H/IEZWNT EAHER I, B R K DWEIZ M IE T 5
BIXZE A LB NS, LA U —BORMNSGM7: SIXEROTTER D IR,

RO Z &G, SURSAESHS X 361T S FKIREMG OFHE & LT, IhE e LTl
REWVEPKABLRZET B, FOHTESICIOTHIERWHE FKROWNEZ 5| X 232K & 72 0 15
HIEORBENNETH D, Fiz, SURTIAEXISRHMIXIZ 04T 25 OKBEHE 2 3 5 72 o+
DIRT—APELNTELT, FHIFHXIZIR AT D88 =ttt 7T a s 722 4 b
F OV = R R C W I T — #2370, ZILHDT —HXIZHOWTIE, BIHEHA CHfSd
HVENRDH D,

53 15

424 TR LTE LB, SURTHIEXI S OAFER L OVED OFRFESE & HIC2 ) — T EREDOT
—Z PG N TN, 1535 L U COBEBOEIEIN OV TUIREIN TE R, £ 2.1-1
IR L DIE, AAROH FHETIA GRS LA RHEL L THE FEMOEE ORI 7 ) — 7%
TEEI IR CRG PTREZRHIPH & STV D A, BIHERE T DR 2R+ 2 08 N H D, 43.1 T
RLTCEBY, FHISGRRAS ST IR S 9T oA Ty F A5 A MIBLTIE, —dlHsE
SRS DOARBTEMENRENZ EAVRIBEND & & BT, HUEFE N DIRE SND D L 138 -
TWBT0, BIMERE CZORMEAERT 5 Z EBMETH D,

54 b5

SCHRFHAS S S X D AL A 2 HN) 1S X Ol 2 i 2 iR IRV O A Tiddh 5 H D0,
425 BEX 427 TEHE L7 — 212D L, FHIKIZIRBWTIIM /KO pH X 6.7~9.6 FRE,
JRERA PRI FE 1 e K 0.068 mol/dm® FE CTH 1, T A BEUARDIAIRERE O A—/—r 3y 7
DI EMEDIRT, FEERM I LUK 7 DIGEREDIK TG SIS BEL (IFE LWV ATREMED &
L& 70D B 22 UTpH @ 48~12 F2EL, IR FREIREL @ 0.5 mol/dm?®) AR 2% & 9 72 b5y
BE 2T BAHUT K Tlddal , HUsi72 85 e UC, JEERICEE_TRIED pH OIRER LR
BEVMEAIDR S D EEZ BILD, 72721, pH B I ORIBCARERE L b2, TORERENRHTH
%o Flz, IRFACSFFEIREIIRIEKFA 42 LIREEA 4 OREEEZ R LD THY, g
S ZHREA ATEZR pH UK LT, Z DIEDOREE IR VATREMED & 5,

426 (TR LT EBY, ST SR HIKIZI\UWTIE ORP OF —# NEFS S TU Vel 3 2.1-1
IR L DIE, HAROH FHETIA RO HILAFHE L L CTH R /KITECERIAROHERE S LT
HEEZLNDN, BHFE CEORIEZ MR T 20BN H 5,

55 HEREREOREAMEE

FEIFIAOET 2 BARIZBW T, BRI BIRBIG ) VB BRBEREE O ST 5082 T3~ 5 4
ENb DL, BRBRROH G, Kl - KEiEE), HE - WSk LOSEOE L < HOMKE - (2R
[ZOWTIE, TREHGAE Mgk, SiiHE THE - EiE ) B OWAE (B - =24 CRE
LT D Z & L L Q0D T, AEIZBOOIBE Ly, —J5T, Ml - 2R3 Eit kv s
DL T, TOEEIBRENN OIS LD, PR KEEE) & & bICATITE TS
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24
25
26
27

AGHEE AR SORREH AR
DUAE THUE BRI

BIHZ Ll L,

ARAAE TR - (2R ISR THEE S7milZs 10 HEFLE OBHEA 724 - R E38 m 2
BE, SRUBZEENIAE O WK ERENT 130 m L TH D Z &) % /nmrs A& 2 SCHRRIAT Gt X
BT, ZEENE)S & VK YEZS TN ) S M B B R | WHENREINEB X, HKUELS)
Iz 5&1@%@%@@%@%%5@7 EPELC U R uto

HERKYEZSEN O T, BEE TR RIS, BRI TR 10 TED RO KM — Bk
WA 7 VDR ST % (Spratt and Lisiecki, 2016) . $£7-, Okuno et al. (2014)(Z & ¥ Ffok ik
B Q.1 5HERD EoeErtomEn ] (796,000 4T 128 D BASEFRLOWEKAEI VR ST

V), BRI 31T 2 SUBRTHAS e G 1 XX 0D KRBT DMK HE TFE S —130 m FREE & 57
b, IO OMEREBBICHAED IR 10 HFEREOHIMAEES 5 &, KIIIKIRDET &
EHITHRERL, K98 TR EIFAEF-130 m FREE £ TR T T2, £20%, MKEOXIRD F5-&
EHITHIEL, #99.5 DRI ITHUE S FRRTER S O0m FREE £ C BA-35,

FRROMEKIELEENZ L > TRACE DR E W) &35 2 DD KBS L5 ORI rlRerEC
ODOWTHEIR L7z (3R 5.5-1), ¥k (THMHE~ME) 128\ T, ITRHEICERS WDy - %
ARIRAIR DN B K UEISEN > TR BT 57200, K=K A 7 /LTI K & %
AT B, 7o, FPKENZIREE NICH 0 IEEE & HEE SN D KBED, KNI TR I
B HHh L et - 73:571&5%’703%@ AT D RREMED B D, BRI (TR~ (2Tl
WA L OB S 720 00, HBARt s L v bk OFE) o1FH 75>/J\éb\*
EEEBETD L, f@T IKIEENR RO KB LBI K AR IR A OKIDE 2 2V hs< 72 b

AREMENE X DD, 1272 L, HEBRSERFMEDO R EDSPH CiA OSBRI T T2 DTS,
Lt DB C X F S F At EERBEIRAE & A S O TRAIINCEHET 5 Z & BB TH D,

F& 551 EKEXHICLLHMEIRBFHEORMALIEDATRENE

Wit TR~ 2) e )
MBS Rk Kt ] kit
(VEERE S 0 m) (A E-130 m) (R 0 m) (MEEEE-130 m)
= Hi Kk ks Yok okisk
it it
kﬂiﬂ :[:El \‘il\‘j:El
A & s (R ) (@R« /1)
56 T

7% 5.6-112, PAUCIADESEEDBLE D OfRGHEREZID LD,
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JEEE AR EPAS SOBRER AR
ALAE TR BRI )

& 561 BALIADIKEEDE R o DIREHER

ENHEES

* TREZ 500~1,000 m (23317 2 H R OB E R S5 100C a8 272
VN )T L ONE TRV OTFHRIZIES <),

* SUBRFAAS RIS X CIIREEROIE D AMAGHIZ He A~ RIS TR AS s MBI 2 8
2o

- AEERIC I D R AR OB KIE (5.4°C/100m) 1%, HAROH FEEBIZIA L 78D
HILHHEEARL (3~5C/100 m) OFEFHNH K E <AL TWRV EHIN) AW
OIFHRICHESL),

 FEEBICIBT D R AR ORKIE (8.6°C/100m) 1%, HARDH FEEERIZIAL 78D
DILHHERARL 3~5C/100 m) OFFHNLAANTEY, ROIGHFCITREEN
VETHD (HFIROOFHRIZES),

JKFE

VRS U CIEE K AR AR & <, HE RIS IS Tl L i /K DY
Nap|EEITERNLERVGD ZENOREPLETH D,

- AEEIZ AR TRF O BK AR N SUVMEANIZ S D,

« EFEOKERHE 2 R 2 720 DT — 23T H TR,

« FRZSORRFAASRT SHUIXA IS <A D 818 — Attt oA T e 7 22 4 |
BEROVEHSE RIEEFAIC OV TUIT =2 RN b, b0 T—4
ZBIHIFHA CRUG T 2 2 EDETH D,

< EREOETER & Bt 572007 — 2 NEfF STV,

« HAROHITETICIAL FBD DN DFHEE LT, i MRS OEBROEM7R2 7 Y
— 7 BRI IR ORI FTREZR &I & S QW 5203, BIHEHE C2 OFEA i
RBETDLEPVETH D,

BRI TR TAEA MTOWTE, —E R S OREMEREZ &0
TR XND E LB, WEFNRENOEESND LD LITR > T DT
W, BIHGHA CZOREZHERT 5 Z L DB TH 5,

< 7 AFEUCAROVEFERE ORI A—S— 3y 7 O MO T, FEE R L
ORIRANY T ODIGEREDIX MRS SN D K O 2 bFHIREZ AT 2 KT
172y GRS KOV W OIS <),

* pH 3 X OVRFBLFRERE OJERE DN A CTH S & &I, pH LT 5 &
IR FEIR LT — 2 OWMEEIMRNATREMED B 2.

* ORP [ZDOWWTCIET —Z HSF S AU TURL Y,

© HAROH FEBIZIAS FBD HIVDREE LT, H FKIFRICIERFARDHERF S
NTNDEEBZ LD, B CZORMEZHERT D Z EDBNETH D,

WEBRBTRFED
Rk

Y (TR~ IRE) - K —BPKIE A 27 L TS h kil & ok,
IKBRSG DML s & BT AT D WREMED 8 D0

- Btk TR ~PIRR) < K — DK A 7 1 THokilas LOBIBIIL D b
TR, iU FKTENR O RIFRIZR B K ARLERDK N LA~ TOKBIDIE 5 23/ &
TR DFREMED & B,
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F6E MTHEERDERFIREIEDER RH > DIRET
54 ORI E, Ui DR TREMEIC R 58 H e LT, ZHRENE, HINTEEER
B, HUF R OUIANERS L O DIE O MR 2 B FRITE R L TRR LT,

6.1 ERETEME

43.1 THEH L= — Ml BN S OF — X 12D &, B OSSR D 9 HIEE 300 m 38 L OV
FE500m A2 HZE L LT, ARGy Z & oML AR L7z (& 6.1-1), EOREE, R 300 m,
TREE 500 m & HITH UL, B —ACREFT IS O ARtk ORER A, #158 —fe it v
Ty T AXA NOMIBRELDS, £ 213 (R LIZHE LW AREMEN S &P & 725 BZ (Ml
BRE 2 LIE) & FIES,

= 6.1-1 BRRSBOHZMFE
s Hi LR 2
SRRy ﬁﬂﬂi:ffé " kE s — o)
TEFZ 300 m TEFZ 500 m
HERUEHH 113 1.71 1.03
AWk
KILEEHE 4 - -
e HERUEEA 0.8 0.12 0.07
*);Z;f kmi&i{é 26.5 3.40 2.04
AT BT GAEA - - -
HERUEHH 6.8 1.03 0.62
BrEE =t KIHEEHA 67.5 8.65 5.19
T NAT T TAEA b 10.0 1.52 0.91
TRACEE - - -
ST =R
(58 —hdy HAEMR, dAEROKILEESE,
VRO, ARE S T Ly s 2R ) ) )
HEfE4H)

1 RFEE LTIl =T,
32 —HHEHETR S 25 25 MPa LA EOEFE AT S, FRmMOEAFEZ IS EFRE LT 9 2T, NUMO (2021) (Z
HAXZNFNOBENMNAREERERELY 26 KNm* BL O 22 kNm? & RE L CEH

% 6.1-1 THEH LM B8R A F 33-1 (TR L= SUIRGRAS G X ook - Moo 2 &
IREFET LIS, ZNSDEDANMEEICEOETEE L (£ 612 BLUE 6.13), FEEoH#
T300 m ARICEWTIL, Al vEZES (2004) 169 LGRS 2 —dilEigim S 7
~10 MPa F2EEDEFE &, BT Y 95— Bl EHiR S 68 MPa F2EEDETN AT 5, HHikiZIsW)
T, Feh AP Er R A T D5 AT I TS 75 7 MPa F2, 975 ke gtttk
IWEEFED AT DA IS I A 35 68 MPa R O —iil FHEE < 23, A 300~500 m (235
W, ZHHOEFED S B, B =St o g T a s 24 A4 Mo JOMERE S H L&
2 2 TFRD, 728, it R A E X OV SR AR A OV i, — il
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10
11

12
13

14
15

JEEE AR EPAS SOBRER AR

ALAE TR BRI )

SOT—E DG LIV TR, ZOHLFRELLITRIATH S,
F7-, FRMEHIERO FEOERED 9 B, WA TS T A FIUA RS KOS = Ao REs o HEfRS
B, BeE AT N T a7 T A A NSREE 300 m CHILTREE L 2 2 RIS,
FROX O, HLFRELN 2 2 TFEIS 2 & AVEE SNAHERIZOWTIE, X0 EEmIC S15RrE
PRI D 70D DT — 2 OEUFOIIR LORE R &% B8 LT 2R EEORFINLE LB 2 &

5,
£ 6.1-2 FLHREIAREGLHEFEONFRNFE T 300 m LUFE)
AR (72157
BER =it P
_ KA HeFEasE VR TS
7T AL |
— AR
10.0 67.5 6.8 - -
(MPa)
B PEEE 300 m 1.52 8.65 1.03 - -
- x
B PRI 500 m 091 5.19 0.62 - -
AR ik
B =k H SEHTEE =R
X Sy
T HERPE UL s
— AR
6.8 67.5 -
(MPa)
gl | REE300m 1.03 8.65 -
W |y 500'm 0.62 5.19

X1 AR L LTI EZ T,
X2 HuLIFREER 2 A2 27 L— G OREHNT TR T

&K 6.1-3 ELREFARNROLEDEEDNFHIFRHE T 300 m LUI%)

S3ATI etk TR
HE =4 o
FUH 3 A TR Aot
FRT
e FEX Sy
NAT
W | KIEHE B HERRESE | MERRESE | KBS
9 FGAEA
— B S
11.3 — 10.0 11.3 0.8 26.5
(MPa)
Hul
, R 300 1.71 — 1.52 1.71 0.12 3.40
e |

X1 AFEE LTHREZ T,
X2 HULITRAELE 2 A A 7 L — B OMENT TR,
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6.2 MAMEXIRE (HR)

4321 TR LT B0, SCHRFAAR S TR S\ MEEZ H D B CH 0, AR HE MK
UWAEESCIRAREE 700 m K 0 IBWEHTTC, A B HIIEASE O RS CIRRE 400 m X W ZRWGHTT,
HEDS 45CERZ 5 Z P ESN, SINZIES (i e Esifl) CED LR HIRE (70)
LLUFICHERF T~ 2 7o DITITR B et Rkl 70 & OXPRDBPNE L 72 D,

6.3 MTHEERDOINEM

33 TR LR, SURTHE I SHIKIZ IS 2 80O~ 300 m DHRICIZSEHEE =R E I
FES 3 D HIN OB AT O KILEEEE, A T a s T AX A MBI OIS 52
HfE, HFEB IO EESE km? BELL EDIRN Y & 6 - Tt 5, £7=, HHROUHE T 300
m LARIZI SR — SRR Y 32 VIE, e =ittt odEE 5 (F2iduek ilismE) (1
YT 2 VI kn? FEELL EDIAN Y 26 > Tofid b, ZNHOME < Rk E/ a5 &
T, F4~12km?> DO 5AHAME (NUMO, 2021) &AHE XD Fhtisx DU RIRE L B 2 Hivd,

6.4 ZOFHDEELMICETIHRESER

433 TEEL L2 DI OO SERICET D RIS X, Mo pURIERFE (R
Ay, 2016) (RSN RERZR HIILGAH OV TRRET L7223, UFIORT X 91, TGRS S
X CIIBIE T D EHER A DD OO, Mg L bRFERZ2 LGRS 9 2 FR SR S /s
ol

(1) #gRYOREmKEEDTREMED H St

433 (1) \TRLTZE B, STHRGHAST S X OHIZATIT TIIRHRBEZR # ) R0, ey
179 T AT 300 m BURETKS EB 2 DHBIRTIIRNE OO, AR 100 m’ LA ED
ERERENERRER SN TS, £, [FHIXOEIHIE T b o RV OSBRSS SH TV D
72, hURUERSREE (BRFE, 2016) ([OREN5 LY, HERMT TOM st DaR%IC
BNTITHIT <Y ORHAHAEIZ DWW THEDUETH 5,

(2) WrfEmERrE, B £ SELF

433 () ITRLTAE Y, ST I B TR R B R X W ds L OWEil Tres
NTELT, brp/UEBIERGE (BAR%E, 2016) (RSN RO MR 21 - 7 |
(AT 5 S D70,

(3) REHE - ML, LI FE SN SHhL

433 Q) ITRLIZEBY, STHRRARISHIX IR S O @O LAY <, #E FiEs O L4870 23 1,000
m BRI R SAREEN B D, ETOHEIL, TV EIFIERETH L, horpUEERGE (LAY
2, 2016) \IRENTINTROFAEFFNZHALNDRKE 290 ITHYS T2,

433 (4) \RLTIZEBY, STRGHASSHIX Okl 21 TR AT O AE DR & SN A T
0 7 AFA NGt KWEEFENIS 0T 5, £z, [RHRKOEERIZIW T, FHIALOARERS
HERE RPN T 5 D RBEMI ME AT 31T AR T 300 m LUEIZ /AT D lREM N H 5, Zh
SIZONWTIE, PR/ UEREREE (EARTE, 2016) (IR S A7 ARSI LR L FE 2
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FTLEMEIMIITRATH D,

4) BLMbzh, BR, HEAR, MTERZENHBHL

433 (5) ITRLIZEBY, STRFHERIGHIXKIZIIN S ODOBUKILER B 5 & & iz, [RXO
AR H 0, BB FIRAEHE & STV D, b USRS (BASEA,
2016) |REN TBUKISEH:, el BAEB KO, AROWIER—O X 5 2l 12N
THME I NEARATH S,

433 (6) \TRLI=LIsY, STRGHARGHIX R I IAENSEIL /2 L OFRD 5 BT, FUbi
HIFRFZHEE RIcE N D807 EOESBIZEE T2 VLER’H D,

(5) BE, ZEDEKLHHHIL

433 (7) ITRLTZEBY, STHRGRAGHIKIZ B CIIRHC B E & R el ek g7 &
372K, FURUERSRE (RS, 2016) ([ORSNTZEE CEHEDIEKDIBRET D Z L2
05 Wi CLRMr S HTK, KILRYESEORBEREEIZE DL EOH TR, Sl
BALEICEH ENIE VK BAD LIcBE BT FET 2 HUTK), AIRAREAEDZE T E EAL 5
TSR (TS T2 OFR0,

65 F&H
7% 6.5-1 ([ZH THERX OEER TREMEO BN O ORFHER AT £ LD 5,
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BRAIEH

ENHGES

- ZHRZEMEZ TS D120 DT — Z BAS3TG TR,
- BAMEDIR L e DETED 5 b, MRS 2 & RS Z L AMEE SN BT

ORI LN, T 7 T AZ A MZHOWTIE, K VERIC T
HIRFPEZ RS 2 70 D7 — 2 ORUFP SR L O E R & & B8 L 7 2202 7E
POV ETH D,

- MRS EEOSETED 5 b, MRS 2 & TRl D Z L AMEE S5 I

Hods Z OIS AT OHERE S, ¥ =ittt 7 e s F A2 A Mo
VT, KW RIS A 5 T2 07 — 2 DRGSR CORE
E B U= Z8R L EME OGS DNETH D,

HINVERERE
(M)

« FEETEOICHIERAMEROAEERIZ I N T, 700 m FREELIVE CTHE Fifiak &2 23% 4 535412

(3, @OHEEIZ KD BN ORIR ER- 2P STod OXPRDPILETH 5,

o FESRIHIIZHIE S B O ETEIC ISV VT, 400 m R LI CH R i 2 /=224 5551

13, @OHIEIZ KD SINORIR A2 STed ORERDBVETH 5,

T Hise o
A

» BRI 300 m LIZRICIAS s 2 (el SREAREIRICHY), &

e, HFIERS L OERE G AT RO KIS, N T s T RS A
6 JUMERDEFAIHRY) & REa & 975 2 & TH Filisk DUIUAIZFIRE T H 5.

» WEHROMFIE T 300 m LIRICIA S 534 2 VINE - GEsieh —SRAMREFAITHAY), VI

J&  CBTa —AoiofT MER A (F72ikIDE) (THRY) 2RE &35 2 & Tl
THERR DY IEFIRETH 2,

FOIEN DL
(a5l Y 23

* RO & 5 72 d 28608 B0 OO, 3 Lb bR UFIERT#

(AR 2016) TR AV Rk 7 M LSRRI A S T~ D REME I IR S 7 0o
77

- IR SORHE R E O RIREMED & 2 ML B DR« #d = 0 HE
» RIERE I L B S 45« SEPUACO ARG HERA)

R AR S AU D Hi LN BT 2 R © K Ae k0

- WP 835 D H NS BRE D HFE - fnde EOEGR
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7.1 T EEREREISATI R HRET

SCHRFAAS SEHIIXAZ 51T 2 it N RERRER BT AR D IET & LT, [ OE GG & 2 2%
FEDIATCHVE R BERFEDIE N & W T B e R 36D &, P UiADBERESS K UM sk ok
FRATREMEDBLE D OMEHERAZBEF Lz (3% 7.1-1), BEic-oW L, iR X OEkafd o
VNZHER L, HIP) AN 2 ALER -k & 2 1 238 2 R e 2 X ) Uz, MW, 1E
JE T 300 m LRI /00T 5 EAREIRI R L 72 2 5FOEVNIE B L, ol = RS AT
ZHACERHR &, F N0 L7V i e Xy L=,

Z ORRFHRERD G, WA S E R CURRFHA DB ClIISTRRE SR X Dkl &
OV & 6\ P RERRER BT & L Clb) CIER W & 722 0 S DR, [RIHIX N TS &
R, BN E AV NS T AR, HTR/KD pH, [REBEARERE S L O oS
—HHERETR S DT, HIU TR O EBREEEIC BT A IE8MANT & A LEBILTUVRVY, £, A
WORFEEEDOERGROLNTHOTH Y, M iR ESGATE L TE 0 IFE LW 28R T 5
72O DRI E S22 72,
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sk

T

Jedsae Gt 1E52) AR ()1 )

ek e S Mk

- BB AT - HERESSH (Fuatb), ™A 7 w27 T AL A |

- BT AT - HEFESJH (Furtb, Flatb, Fuatb), /~A 7 =

* S AC T - MEREEE - kL

* BT AT« MEREEE - kL

e ‘fﬁ@ﬁgféﬁé (Tah), KL (Fa) 25254 b (Tah), KL (Fuaa) 5 (VIE) 5 (VIE)
Y - BB = REAARE (Sn, Gd) - HE SR (VIE)
ﬁ TR Lo | - @0 HEREEE (), JLEE (Sha) s L) - EIUACHERS O (IV)B)
S « S O A TR 2 52K A K (Tdh) T - B S ARERT: | MR - LB (VB
* 1,000 m AR TTIE, M FHERRRRE ST E LT E LWV ATEEMENS & 28000 (B CIAOISREDBLS B D HZZ + 100°CKM) 825
HIRVTRE STy,
BEs - R AED ARG, FARDHE FIEEIIE < 380 IV AHE | - IR AR  FRICE <, AARDH FEESICLL < 380 b (7 L)
(3~5C/100m) 75 KRE AL TVRLY, FPH (3~5°C/100 m) MHANTEY, HEWGFTCIxEEN
VETH 5, (B ADHREOBLED OB gaet % Hf]
- RO KB A A 5 72 DI AR DT — 2 AT TR GRS R X Gl S e 7 — 22805
o IR STHRERAS TR XU < AT BT SO A 7 0 2 5 25 4 35 X OVEHs = AR c SO CIET S RN LD, TR BOT — 4 ZBHEE CIET 5 - L UETH 5, [HVEBEEE
F— A BB DRBE TR EHH YL L TEE]
KEE I E LB K ARSI E <, M RIS T bR FKOH N A X E 2T ER A 0185 LD ERR
M B Ch 5, [P CIADHREDBLR NS BB~ & 48] (72 L)
A - BUKARL : HIEHICAE | - BRSIRL  AERIN S,
% - SRR ARG L O ORAER & bl S ) — 7 B ROT— 572 L.
% foim - AAROH FEEICEL B HIBEEL LT, M FEESOLE ORI 2 U — 7 AT B I TR RS/ 2R & ST 578, A T2 OB 2 HERT 5 = & AUETH 5.
) BRI TR T AL MIOWTHE, —BlEMRS OREEMAEN D EAVRIB SN L & bic, HBPAHNRNENDIESND b O L3R > T D72, BIHIFIE CEOMMEATER T2 2 L AL TH 2,
s [HPELBR BT — & B OBLE ) BT~ HIE L L CEE]
 HIETREEIA T 54, M PR ESIT & UCaFE LWV TRENE & HFEDH (pH O B2 « 4.8~12 TR, B{L M o H
722 : 0.5 mol/dm’ i) %82 % pH 35 K OVREA L FRe 1 IHIE S TUHZRL Y,
< pH & HleT 2 & RE LRI T — 2 OREEEAME,
L% * ORP(ZOWTIE, T—4 B HFShTURuy, (fFda L)
- AAROH FIEIICE S B LA L LT, HF LRI RS ST L EX DS, BUMTEE CZ 0t s
MRS % = AU TH S,
- pH 33 L OV 2P RBIEE « ML AL, | pH &5 L OV AEIE « MR,
HVETBREE R D « WAKHEZEENC L > CEKAEVE LT 5 (Mokisk - Bk . C WEKHEZSENIC k> ALK & ORI, KB ARG & B 2L
F kit T 5,
- TR EMEA AT B T OICLE RS OF — 2 BB LTV GRS R RS SN 7 — 2 H V),
C EARER L R B 5 b, HULREELEAY 2 % RIS Z e AVEE S D HHE SAL B ORI LUV TS T AL A MIOWTIE, £ 0 EEIC AR E A it 2 720 07— 2 OB (MBS
ez BET — 2 UG OB HRET_REHIE L U CEEV LR LORE R &5 & LI Z8ReEEORF I LETH 5,
s  EAARRREE FIOERED 5 b, HILBREELAS 2 A FEID 2 L AVEE SN I KOS SACRERT I OHEREESE, 72D ONCHE SR B A 7022 T A A MIoWTIE, L 0 3B 7SR 2
F BI-bDOT— 5 OEGS [HUEBEEEEET — 2 B OBLSNG RS~ & HIE L L TEE] X TORB R L 2 EE U SREERORRILETH b,
% - TR EHRAT S U OIS LV ATHEMESS & A 6D (M T ek | - M FHRRRRE ST & L ClFE LA b 2660 (M T i
D At DR AR DOBLEN LD BZE : 45°CAm) ##B A2 700 m fit RO ATREMEDBLEN D D B2 45°CAm) ZE A5 400 m
& D FELIVE CHET sk 2 BR T B3 AT, BVHERIC K AHTND | FREELAE CHI T sk 2 BT 23A11E, BV HIRIC k55T (@72 L)
5 " SR LR AT dORERSLETH S, (M FHEROEET | NORIE ERZE ST dOMENLETH 5, [H T gk okt
i BEPEDBLE Y RS T~ & HH] RATREME OB & B~ HE])
% T + HUF 300 m DIRICIE < S HHPNE (ol =R BEIRE B i), BHIE, &) B KO TS G AP LEg |+ MBI T 300 m IRICIE < i A VIJE . CRHTH RO EICANY) 520V
i s M, TR T AL NS L OHRERICARY) &R L5 2 & CHF Rk DI ATRE T 5, J& CHra AR IR A (7o) (YY) 2R LT 5T
R H R R OIEIETTRE T 5.,

FDIE DL

B9 DI EHER

- HIT DY, RE R0 B L0 EOERRE & W T BET DR A b b OO, ST L bR/ UERERTE

(AP, 2016) 128 SPURIERA MU LIAFH AR DR S U T,

 OREREH BT A4 (PR OREFHERS) 565 b Do,
ML hrRUERE R E (EARSS, 2016) [T SR 7e i LigR Iz
YT DRHESHER S5 T,

X P CIADEERERS & UM Fitisk DR FTREMEDBLR N DR E T NS FIHE U Tl L2 E 2R, Bl

i1

il
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72 WERABEUBORELERET 5548

RRAVEOREND L B0, WEFHEICBO T, WEHEHX A2 ®ETH7-0ICR—Y 7
FHACHIRISAY, WA e & A 5200 L, BRI N O T iERER BT L OV DJED O
JE AR T 250 OFEERONEIR & WV o T VB BRIBEARIE A ST 2 2 &1 b, B L72E 80, #E
PRAHIGREEE CURTHA D) ClrIsttFii e S i) 2 8RR, KB, P
T OSSRt D 72O OMVEEREIRAHET — 2 T & A CEUG SN TELT, ZhbnT—HI(Z
DN TIIMEHE A 2SS OB THRET 2 LWERH 5,

—J5, & T1-1 [ORTRREHRERD OIE, STBRGHAS X2 381 5 H PO M BRBERFEOfE
VDI NE N H Y, WL ODORFHIEB IZOWTE 212 BILOEE 213 (ITRLE HFE LUV
HERBIRE ) D OO DA HER SN2 T20, T D 2P UiIADEERERS K UM Mk DO Ek% ATHE
PEOBLEN D OBEREE LTl L7z (8 7.2-1), B CIADESREOBI S-S 1F, Bugizs s LT NE
WIGFTCTOEWHEE ] &, KBEG L LTl FEEMOE O R KROFi A5 [ ZE Z 9 ER & 72 0 155
T DHEE S35 AR E W EK AR M ETNEFHE L THT oD, M T hiak ok
FXATREME DS B ITHIR A B MEIENZ 3 5 & L0 D, THINVEEBREE OHERFR 128 1T D18
LT CORVHIGR ] DEETAREFHE L THET O,

72, FACIAOKERE & iR OFEE ATREMEOBLS & 1TRIE, FERA LSO BIERA 2 S
HEAITRWT, BIHEFHAI 2301 D HEBREERIET — 2 BUS DB DB TR HEA M L7
(F 72-1), 43.1 THRARZEBY, N TRIFRAEA NOIFFHIFHETEWAEEEET 5 2
ENVRRIND & & HIT, MR GBI =hd « Jeif Al KILEEH) 7 oAE S M
BT 2D, DI, M TalFAZA MIBLTUL422ITRLIZERY, EKEROT—4
PFHNTWRNZ END BEET — 2RO TND LV R D, ZHDZ EnD, DEFZ LA
FLL, BWARYENEEZAETD 2 EBPEESNDINA T By T AXA NGt gty &
(BLEAB D550 & B EOHR) | 78, BRI C31F 5 B BREE T — 2 BUS OBLE N D REE T
THIFEL L TR O,
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