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Abstract

The Importance Of Water Ecosystem Service Functions

Evaluation In Hebei Province

Abstract: Water resource is an essential basic natural resources to human survival, is

one of the most important factors constraining environment and human survival and
development. Hebei Province is a great water-deficient area, the unnormal water ecosystem
service functions has become a bottleneck of influence and restrict economic, social
sustainable development in the current and future. The paper evaluates the importance of
Hebei water ecosystems service functions, divides Hebei water ecosystems importance into 4,
intention in the first line of taking steps to the first critical areas and urgent protection, and
then gradually extended to other areas. It will be important practical significance to the
sustainable development of water resources in Hebei Province.

The main contents of the paper includs: the first part, it introducs connotations of water
ecosystems service functions. The second part, it introducs status of Hebei water ecosystem
services function, and identifies the major problems of the current Hebei water ecosystems
service functions. We start from a very important region for solving problems, urgent protect
the first critical areas, and then gradually extend. The third part, it evaluates the importance
of Hebei water ecosystem service functions, scientifically selects indicators, sets a evaluation
indice of Hebei water ecosystem service functions, evaluats the Hebei water ecosystems
service functions; Then using selection largest method, it comprehensivly evaluats Hebei
water ecosystems service functions, and using Arcview systems, integrales assessment
results and maps of Hebei water ecosystem service functions. The forth part, it looks forward
to different types of water ecosystems protection measures to Hebei water ecosystem service
functions critical areas. The researchs provides scientific basis for decision-making and
information, for conducting appropriate protection and ecological construction projects
ecological functions, to weaker Hebei water ecosystems service functions.

Researchs show that:

(1) Water resource in Hebei is seriously shortage. water ecosystem service functions is

very weak, and has weakened; Water ecological processes ecological impedes or uses up;



Ecosystem structure broken, the function harden; Water ecology regulation and control
mechanism insufficient and water ecological awareness is low.

(2) Hebei water ecosystem service functions critical areas include Baiyang Dian,
Hengshui Ocean, Luan River estuary upstream (MengLuan River), Haixing, Nandagang and
other protected areas; Gangnan, Huangbizhuang, Yuecheng, Dalang Dian, the West Ocean,
Dou River, Yang River, Shi River, Tang River, Taolinkou, Zhuzhuang, Daheiting and
Qiuzhuang mid-sized reservoirs; Luan River systems ants spit River, Dou River, Yixun
River upstream, Yongding River water upstream of the Yang river, Huliu river, Sanggan
River and the Sha River Wangkuai Daqing River water reservoir below, The Fuyang River,
Hutuo River and Ye River of Ziya river systems, Qingzhang River and Zhang River of
Zhangwei south Rive,

(3) We should carries out ecological restoration to water ecosystem critical areas,
appropriate development, the protection of its water resources, prevention degradation; We
should establish water rights systems for very critical reservoirs, the rational allocation of
water resources, prevention of pollution upstream; We should maintain their attention to the
patterns of diversity and prevent water pollution to critical development rivers.

The major work done in the following areas:

(1) It systemly summarizes the connotations of the water ecosystem service functions,
including the provision of resource, regulatory functions, cultural functions and life support
functions of the four categories;

(2) It the first time ystematicly and comprehensivly evaluats to water ecosystem service

functions;

(3) It scientificly sets evaluation indices, and their quantification, that is a difficult and
innovative point;

This text only first discusses water ecosystems service functions, and there are still
many shortcomings, and by the author limited ability, omissions and anomalies inevitable, |

urge experts criticize me.

Key words: Hebei province  Water ecosystem service functions ~ Connotation

Water resource  Selection largest method  Ecological restoration
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A EABK TR 13.2%, HIEE T EEE LA AR 1700m’ FKBERKERL. K
WIRABHEASE, KEEKDHN EEMMTEAKE B ALRMTHERIRS,
P FE AR LS A - E LIRESS

(2) KEREHER L, AT HEEERT

LG K A PE S B ML, 19567~ 1979 ERELIKRIREHR 2369 Z m’, A
464m>, T 1956~~1997 EEIFERA U TN 203m’, AL 31im’, P HE LRI K T
PWEEMAT 33.9m°, AFKZEALT 153m’. Hddbs. KEURFALDTKETRNE
WA T 326142 m', HEE BT 96%.

(3) KPHEMEFERE, RTINS HUR T K



THEEACE &R 55 L) e RBP4

AR AKEE (P=50%) 24 BRI HK &4 168.41 X 10°m®, MEKE 258.32X 10°m’,
FHRBUKEZ AN 98.06X10°%m’, HkE (BAKBSFKEZL) X 38%, B™E
BARAS AR R K EE(P=75% )28 & H AT K B0 154.26X 10°m’, HFEKE 296.87
X10°m’, &HEKE 146.56X10°m°, BUKE (BUKBE5EKEZH) % 4%, TRE
FEERACRE.

3.2.2i1AThEE

(1 #HAKEE

1949~1964 £, WILHKIMEFHFRENIMALY, BOKEGRINEDR, $iA
KEBERTHRERAERARALKE, BRAESHEE, SEEIME, ERRERAHE
128 77 hm®, B HE BN e B 248 AN K: 1965 ELUS B RE M E, 1980~
1999 £, EHREHZRERBOR 23 /7 hm®, BRIIEEKREEEER D, BHE.
ERETH. FHEY. WKHBRITE, EMEHKHNZEREL, NEEMTEK
RIEHINE, BEiAKIRE DR EANIRTE, BUKIBE DX,

(2) JFHE

ARG R, BEKRSYEKR TR, WKL ER, EMAXT
Fdd, WRTERSER . R ERIHT R TER, R IR A A
B NtFALUE, EEELRMEER, MBadtiAms, B~ Enl, b
T K T REARCERMLE, REEETERNE, SEELEELS (LE
3-1. 3-2) , 1980 FFLAF &K EANE VAL 1980 ZELAATHED 80.4%, FAKFR LK™
& 1980 F LU/ EL 1980 FELLGTIR/A> 17.3%, I b oK FIE B T3 ARSI a7 it
TR AR IR A AR PR B B K 0k
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(3) KEHEL

AW EM AR, EAGHARAEMSRAA, BIaHE - E RS54,
B85 ZH RN, Bafrgisg&k&x, wHEITEm R

W=86.4CnQ

A, W AVAS Bke/d): Cn A/KIFARHEme/L): Q i B(m/s).
M AR ABTTEAEH, KIS R NS 2S5 AT A RR B4Ex. FHLEKEF
P BOEAR BN, AKRbREE R ALY, W iraiE sehiiE, tRAKE R HER
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ML, KEBZE, HAKRBLEOIBE, MitEEXEHEKETFHANSRRERELR
THREMAE, SFdT. BEERAFRARK=REHAKPE COD, HTik
RERA . KPEEsrEMEEFHENKTHE. B, AKESKEESMHESREEN, &
BAERER, SUHEAKREL. EFEkK, BESRYHERENNE. KESRKRLE
TkE.

O

2000 FFHAK BT 1980 4EBR BARZE, 1¥4 67 A WSk &, 1939%km HHIRK P,
1980 T 47%MK KA T ~TI2E, 28%/KENE V3, 2000 F 31%E KK BN [ ~III
3, S2%KANEEVHE, KGR NE 3-3. 20 FEFRBLRMEEMT 16%, %57
FADHREMACIEIN T 24%, AR T %, KRELIEET M.

B 3-3 ¥k 1980 5 2000 K FIRHE KL LB E
@7k e
BHK RN G SR FERILL B WL 3-4. 128K R K FE 3 A K R L A5
2000 & 2003 F8 2 EAEE: MIZKFKEN L SKERHE 2000 £3 2003
FRETFREEA, VIOKFKENESSKENLERER R, KEKAEREE, §
Bhrtadh, HKRYIREEARRE, ANEGEH.,
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2000 2001 2002 2003 2004

B 3-4 FIKEKESBAKEM LR

@

FREE B IRIER 13 MTEAUR B R AT E B A RVET, 2000 4 (i IIIK
iy 23.0%, VAR L 38.5%, #8 VKLY 38.5%; 2001 FFR 2004 FEH EHFET
BE. 2000~2004 R A RS, (NEKBHEK, 2FEFHAEVIKE. BHREFiE
Fadh, KR EESS -

(4) SfEFT

SIFEVWEIFRENGEER T, K. ZEENMKESHEZNTLRBE
WEREHNENL. KEMA, ATNRAMRIME, AREMNTHRKE-ER, KRN
WEMAEE., FEK, MALEKEREWD, HREHEMFRAKREBRRES, Wit
BIKAESRFESFRETLIAET M.

3.23% fr s iFThEE

AL KB TS KR4GS K KM H AT KE, FRELCERER
LA —ZESBSRREETE RPN, MERERITR, RAKIENX
BHAS, KRAEBTYRENNSRERBE, KRSSR™E, H4e3EHaa
PR K, AEEEE: BESFMERE, EIEHARTR N A%, KEn
S HuER AN B AR RIS TR, 0 b AR OP X S R e b SR SR AR, (TR
MINBHEAGE, SBEAEMREFAFETN, T EKINE, @R T REMmN,
MAETAKEARKEFNKR, FWT ATIEEREMGREL, WA TRARSEW
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FRIE, EHETKEEYHAES, FAUEHETH TR, 82, KESRLEEHH
¥ REE. AFARM. EAIREZATES. FERSRIERESRE I
MR, AARBEAOESHERE TR, Lo ARRIE,

3.2431LEFThRE

TG DTS S A, SUE AT, HRIUKMRBEEEE R, 38 2000 EAE
RFERMERAES SRS P AEEEET 0, BSHEPEEE, KiRKE, =
AR, A, RERE. REEE, SHEE BELBESANE W%,
KESRARRPFEAFTOEREEINE 123%; M EEERKTERREL, KEH
WL, WAEEKESRE L ZINREWT .
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LA AL SRR MR O REERERTS, HEKXRERSS, BirCHAE %
BF LN —ATEAE, MERKENKD, SRS, BATBORAKNE
REAAXT MESR. AKIEWIEVS & B, BRI, #mENER, BYASESRE
KAy METROERENNE, FEKBHMD, KRFLDETES,: "Rk
JRTEE, AKFUFILhBET I KEARRESIE, HEFESA, $KRMERATE
E, BiEEY: MEE TR, BUKRIRRT. KEEEWD, BREMHM
TROKEERER, [RRATORTE. EARENEL, EARKEWEMNF,. L
WARMERHIL, Edr SRR KRR, NSREM, THESIHEEEMES,
W RBEFR K ERAE L, KBNEAL, L ESERER TS,

32.6/ b EKRESRAGMS N EFEMNEEL MR

LA AR A RELECR B B AT 0 5 KRR EE, KA IT R &M
BAEIE . AARAE MM S IhRE MR & fIACE AR PR B BRI K A A E HE
KF447m.
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) EEATEHE (T 350~815mm 2 ). HTHEBFORERE, KIS
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KRR KA 5 0 B IRE S, EAEAIR, SIEKREAL.

(3) 4R G HaRIBRT S Ih RS L6
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KEHERAEAT, BFARRA GBTFAR. BTATLE. BAFEKR. A
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(4) KA BB B R L ST HOET

AR LKA A R LRI G, S IR EL. MR . AR AKR). K.
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(1) FebrRiEi

KBHEIhEE: ARPKER, fOEERKSESEE, MKEERETORSE. H
TARBEEERROER S, SMERLRNKEERENERTA, EREAR,
Btk AL ELA AN R 2h SR K BRI AR 9 — THIE 1R

ABKAEE: RREKREEMFEREEN—INEE, TERETREKER
EMADURALEDRE, ATFRRAREENEKEESESREFEE. R
KEEEMEREERTEANKEEE. §KREE. Fo-EGkRRESFSH,
EREIRIEFSASEFKEEEFEDMARER, EERABKEREEDRE
TELNBEM EEE T .

2) fErpEl
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B A MR WP PRI R . EEX . KiE
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R RIERARE, MERTE R, KR BCR B, B BUKE . MmiE i Ak &

21



AR A RN 5 L e A VP

DRENEERE, THXRARL, MEHEHME, BENE, S50, R Acview
BEREEKEEREESTNE.
4.2.1.1 /KEE
FICEFEALEARRMIT 2003 F 1 A GTILEKBRERN) 2R L, S6%H
WHE, HgurTadbd 22 BARUKEM 35 BB KE.
(1) FEFRETEEL. MEMEE
EHER. BKARMZELYERERARBEZTGR.
'ﬁﬁgﬁﬁm,wﬁﬁ%ﬁﬁ,%Eﬁﬁxﬁmﬁﬁﬂ¥$¥ﬂ%ﬁﬁmmﬁﬁ
HE AR 0.525. 0.20 F1-0.275.
(2) BRI E. BEEHN AR
ERAENTESL, BENTFENNRBEREITREELE, CREENS
IR R RARAIRHEAG T, HATHR TR R,

1
X i=X,/Y X, (=12......n;j=12......n)
i=l

%ﬁMﬁﬁﬂW%%ﬁ%ﬁﬁﬁﬁ@.Eitﬁ%=A=im*e

AF, AABRKEBEBRFDEEENE: Wi AEPRIEEIEIE; Pl KT
frfEbRAOME: o A TP EArIn gL
44 FHEEEBKERKEE R EL ARG R

K EHR Zw’) SKEE o) ZTETHEBRREE Jiva) IRRRER

PR s 1.52 350 13.88 0.0166
K s 1.71 384 29.57 0.0154
Rt 4.16 1220 19.95 0.0487
i 15.71 15900  617.50 0.0733

b ufad 12.1 23400 621.42 0.0302

HE b 2.43 440 37.64 0.0227

;[ 27Nm| 8.59 3550 4.0 0.1089
HiT 41.6 430000 1280.9 0.0420

AT 3.37 44100 98 0.4500
7 ik 1.06 142.5 38.96 0.0049
Fik 13.89 3770 182.24 0.1381

i AE 11.37 4420 274.99 0.0862
AN 1.18 470 29.86 0.0086

(g 300 3.09 476 47.25 0.0289
[iiifnd 2.04 525 2.72 0.0254
[} 5.15 530 7.06 0.0637

T 3.53 755 3.81 0.0442




4 nlb A AR ER RGN LhRe E e

GF 44 FAEE FERKERAKHEDRBFERMARANEGR

A ERE (Zm) SHKEHE (km') TEFHERBRREE Jiva)  IICRAIEGR

== 1.83 2400 367.59 -0.0546
Kig 1.16 - 2250 80.31 -0.0016
=M 1.02 1170 106.79 -0.0091
#ExO 26.23 33700 92427 0.1483
Eidk 12.05 18100 ’ 451.35 0.0639
i 0.1271 76 3.52 0.0008
TR 0.3799 124 6.26 0.0034
Ak 0.3208 139 11.48 0.0017
A% 0.6840 169 4.09 0.0076
B 0.5040 518 20.03 0.0021
i 0.2445 94 4.31 0.0023
A 0.1410 46 2.30 0.0010
R FHE 0.5522 mn 5.20 0.0057
=320 0.4492 230 3.48 0.0052
MN— 0.7387 139 8.71 0.0075
AR 0.1750 86.4 16.58 -0.0015
T 0.1846 45 0.89 0.0018
)| 0.4700 10.8 3.64 0.0050
LA 0.4146 72.5 7.28 0.0036
p) AT 0.1178 50 1.92 0.0013
B 09750 . 26.3 1.78 0.0118
HE [ 0.1215 37 1.40 0.0013
3L 0.0822 49 1.40 0.0008
2 0.0993 25.1 2.11 0.0005
L 0.3687 175 5.07 0.0036
45 5 0.5457 130 8 0.0052
I 0.1054 25 1 0.0013
AR 0.4042 100 3.23 0.0044
A3 0.7 560 12.6 0.0064
W 0.2830 324 17.17 0.0003
o fiak 0.1312 160 11.19 -0.0009
& 0.1430 130 . 4.22 0.0008
KIE 0.1350 82 3.64 0.0008
THER 0.1013 47.8 1.31 0.0008
oGl 0.87 177 28.81 0.0058
9 A i 0.575 14140 82.70 -0.0039
i ] 0.119 617.6 27.21 -0.0040
pofapd 0.82 2136 2.44 0.0110
NTFi8 0.139 248 3.83 ¢.0010
AT 0.357 890 6.71 0.0038
4.2.1.2 BiEER

A ORI A AL B P B E A A4 2003 EERAT (b e BRI
), M ibE EERI R IRN

(1) HEAREER. SERRE

PRI st AR (. dE BRI A O =Xt R v AR L AT T 2 e R
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AL ACE R R G 5 2 i R VP

HEENEMIKEE S BRADRMBHEEGESERE.

TERRAEN, HEHWHER, BERHRAKA. MRERNRAAONES D
1 0.20. 0.475 §10.325,

(2) $EARA B, TEHNIALE X ISR A

TR RSB R SRR v (7, DAk i 4t B 13 4-5.

R 45 WA ZEEHERBGOAEHERRE RIS R

2 Wi AKA, (m) ML E (m®) RWAO TN mEkfgg
B S 27.21 4.08 14.66 0.058
FKER T HE 17.40 4.0 12.69 0.047

RiE 6.44 10.25 11.03 0.061

i 25 2 20.09 0.055

BH#E 10.5 10.7 38.78 0.103

praerdas 8.0 33.87 66.92 0.230
BETX 16.4 6.64 13.07 0.057
B it 30 25.34 19.91 0.151
JKAEFE 45.5 0.54 1.22 0.041
KeEEX 442 2.1 26.6 0.080
HOos © 8.0 14.54 15.11 0.084
o fackag 3.0 0.218 0.76 0.004
wmAs 33 37 0.38 0.018

4.2.1.3 L&V
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) 1.09 L TR 326
Y 257 =l R 352
AR 6.1 Tl 139
A el 14.89 JEZK 104
R b , 2153 Wiz} 164
ZRHS BE 8.02 ] 153
g FFFA 24 vl 142
UK 276 E3E | 583
Jeri 1.2 e Fl 1.29
] 2.44 ) 6.82
m 302 IR TR 176
iy 6.21 i 583
a2l 484 W 193
T 0.003 A 144
¥ 18.6 g 353
L5 222 Eaal 41.1
Agi 2.24 il 652
e SR 112 e 788
iis - A 4.84 LB 111
ol TR 138 . A 3.74
TbiE 922 T NI 201
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FETIK R VEW L. TR &P LU KRR K R I BRI LT . TN
KENET T BEEMEXOAEEETT. AR, K70 E, R E R o4 T

B, TS, A S (R, A R

423 K&K

Fl2 &R IERE, o BRI MEAEE AR E REEERLAR
MU W e, BE SIS, SR b AR R BT WIATEE X KR
Ve shferty BRI, (R, Gamdi, R Arcview HAFFBE, HFEBME

fshrsRE, BRKTIEILREREIETENE.
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ALK AE T RGN 5 AR & AT

BERE, EATHEMNRT, KEBBEENEE, HISEABE, Kmeikohas
SPAEEE,

RWERRARNL, HWEHMERE, BE COD. HEBRAAUNSENESN
0.5, '

4.2.3.2 TR RN EERL MK
— KEREENESHHE
(1) L
OF B3
B TS KRR F R R A F TR, (ABEK, RHRENTF, TR
HHRBEAFHFEETHR, AHTE RIS,
ONNESEE A
WK IR—ARRE D, FEARED, ARERRH— {8 e msa, o,
C=C,exp(—kx/u)
A C— B TEEERYKE, mg/L;
Co—— B EWI 5 &M E, me/L:
k. THIERER, km;
v— W R E TR FIRE, km/d;
kT QYRR E, 1A,
OF % (7
SRR MR K B E
ERMERRE K BHEAREHITERAN—MEESE. U TARMS RN
FEKE,. TRPSEE&MGE, REMAIGERARN. SEDN AR K ARy
RHEER

X

K=(InC ~InC)ulx

oA C——ATE RBTR S WeikiE, me/L;
C; BT Wi JeI . me/L:
u Wi E T R T EE, km/d;
X L. TWHEEEES, km.
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4 WAL FAKE R RN 5% D RE R T

EEAERESE. ERERNTEN, U ENRRALEHEE R, KARRANE
HATHE. BRABTESARALEK 47,
#®47 FHEEBKAIE

bk COD ERAK AEFRAK
3| 0.30 0.34
A 1.84 3.48
e 4.08 6.18
&) 0.40
TR FE I 3.51 1.38
EHH 1.67 2.02

A E v B E

ARFHRE v AERTHBREOEM L, MK TESEERINEE T RN
BT .

LRI R B E Co T

MEURAKFEE Co AT MBARIHESE, HREAIURSENFE: WmILPRKFF
Co K THRIAFRAEE, WP AR T LA b

wIHHREHE

AL BRI RSN, SEITHRIFERREE, EH/LER, FRERASHENH
R TRMTA N B AR T, MU A Bk, R B AL s, AR
TR RN

HER KN R R A (5 69 ARMER 8 H) 104
YITEIRR BT I, 4% 90% T H R I B T B A RS . PSR
KBRS 95%1{R i S5 A A T3 &R0 M. MBUEHIn LUR LR A
F S AR, KR T K, T 10 4E TG AL T RREERUE R R
AR, RN TR B A OKED T8, T BUK RS B A K,
A B R SO VEBRIS B, 12k 0.

(2) WIHFERE

I PR AR R

C=C exp(-KQHr 24)

sty C—r 4bi5 Sk &, mg/L;

C—HEG IS R, mg/L:

K—5 e 2k £ 80 1d;
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Q— s RPEEIKP Iy &R, WE, mAFOEFENEY, Q=x;
H— Y5 fIKF K%, m
r—EESOBEE, m
q—HF O NEIEIS KR, m
AR EEERHKERN: ERHKHE (B 6~9 A#) 10 EHSFi’wJJKEJ&fTﬁ'ﬁ
12 0% RIEZFE A A F K BIEARTKE. RS HATRNASETE.
— BRAWHEEIER
R\ E RV KE . KUREERK T RERS BARA SRR, B R EK
B AR SHFHITE.
(1) ¥R
OF R
HTFFREARAESRTREAS “07, ¥ TRITREBAZHNTFRETHMRK, H
BRAUHZER “07,
@l XA
LIBT3 B B K e VTS B R B — M I A AT . AR
W, = 86. 4{(Q+Zq,)C -Q,C,exp{- kx/u)-s-Zq,C[l—exp(—kx,/u)]}
W o= ZW
X Wi—WBREXAVTHGE, kg/d:
w,—5 i Mt ER TR AV &, keg/ds
m——it HE A
Q—— BENTER R RE, m's;
Q — it BT MR E, m’/s;
q—F i MESO. MORE, ms;

R B K AT HE, my/L
Co—— M1 B _E TS R TE, mp/Ls
Com 38 | AMHEIS 01« SOV T3 T TR, HES 10 0 HE RO V5 i
S O 2 SO0 AT ER S R X BESR A FEbRHE,  me/Ls
50 0 ] ) S
A O, SR LS IS, km
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W AR T B FHWE, km/d:
k— TR ERFEE, 1M
86.4— AT RE
oAt R GE AT R 43— A .
T BRI SRAbRHEAG R, INBCR f4E R W3R 4-8.
£ 4-8 WILE ETEMHAR BRI EERFEI MR RAGR

i

K| e | BOTUTAITR 0 | ik | k| o B RUrATR (Wa) | sk
# COD U U coD A i

{RHRT 683.1 731 0.0020 AKGE 793 2493 0.0007

iz 617.85 966 | 0.0019 | 803.22 176.13 | 0.0110

EE LT 30858.85 | 270.11 | 0.0851 KT | 4563.14 3365 0.0466

2 andl 319.78 986 | 0.0052 | FERLIA 3838.3 30476 | 0.0227

i 304.6 5007 | 0.0030 | A | e 223,69 3.18 0.0020

bS] 296.66 1414 | 0.0014 E R 122258 | 115082 | 0.0381

W Hmm | 51456 | 005 | 00012 | ™ [ @A | 91362 | 14%2 | 0.1131

il i 278476 | 4092 | 0.0084 sk | 22408 | 5174 | 0.0031

AE:D 1393101 | 12449 | 0.0385 T | 492 006 | 0.0000

% BET] 3334884 | 2923.74 | 0.2094 CL] 10.16 049 0.0001

A FFEm | 202276 | 026 | 0.0048 AT 537 372 | 0.0006

.” Ny ¢ 937.59 0.88 | 0.0023 2 3 317 7136 | 0.0044

i | e 10528 t22 | 0.0003 ligA] 18109.1 | 16513.15 | 0.5517

i 2818.55 424 | 00069 | ;. ol 262.86 1526 | 0.0026

] 0.6 0 0.0000 | s | FETLA 513 2.08 0.0005

A1 3190.66 095 | 0.0076 | x| 10.16 0.49 0.0001

b= 23985.05 8899 | 0.0965 PR 58.08 5.31 0.0006

Wiy 457.58 005 | 0.0011 S| 120 0.1 0.0010

¥l 754.18 1.03 0.0018 [ 2.96 0.16 0.6000

Pl 702.84 2159 | 0.0026 £ 23.82 1385 | 0.0006

o fhigs] 805.02 5191 | 0.0042 i 6592.43 4743 0.0567

e | BB 116.5 193 | 0.0011 VB 789 107 | 0.0007

o il 559.11 3833 | 0.0030 Az HA 618.77 4,78 0.0053

e | TR | 25257 13.8¢ | 0.0012 f i 1223673 | 23586 | 0.1088

| Jdoen 15.29 377 o000z | A | 4@ [ o6 004 | 0.0000

AT 457.58 005 | ooon | ™ A 52855 41007 | 0.0144

4] 120.72 6 0.0005 4T 3942 4.55 0.0004

A 592.23 33881 | 0.0165 i 27634 1405 | 0.0027

E texl 2377 3.65 0.0058 FEif] 068 1.7 0.0001

il Tigin 1286.6 127 | 0.0036 2B | 1097.1 17.21 0.0096

. 1N A 873.2 12.14 0.0077

;11} il 10562 | 113 | 0.0028 |;,:; fer p— s ooom

‘ _IH 649.2 13 0.0057
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(2) WIBAEEE:
HMAEERX AT ETEXARREMERETHE. HEAEN:
W=86.4¢iq=86.4csexp (KoHr*/2g;) q;

P W—mEERARAFHIGE, ke/d

C— V7 R YAV HEBIKE, mg/L;

g—i5KE, td;

C— KM REFrHE, mg/L;

K— IR WER AL, 1/d;

p— TR AKP RS EA, WE, mHNTOEFENEYL, o=

H— 5398 B FHKE, m;

r——EHEVS OEER, m.

b4 2000~2004 AN QFEHEREAKHI A K, AKX H 0, BRAHWHRGE
A 0. FERRAKEMEEE. KERMEBRKASFHNEREMNITE. BREUHEAFER
RAFHEE COD K 11.30 va, FE 236.06 va.
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W IR AEAR, HUE S X REEN, WEHMIER, WEN
Vi WIWHERALE S BN 0.735 A0 0.265; KEIH. BIREEMACKING RENL, 2
Arcview TEIBIMEA, ZEINE, GAEMEEHRAER, BEILEKESRE
KB RE E BRI 4-4.
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Wl PRI, EVEI . RRVTRIE T W E MR p B B A, KiE
TR — R Jhy /N TSR AL RT3 O X
4.2.4 SIZIAT

BV KEA RGN IE, iz, KE. BMnEERES
RIEBGEST, WistrEi, W S RREE N, MEHWERE, WESHERE, ¥
FEbEINBUGR AT, SRR AL BB R I AT LR M IR AR, MERE,
HFMA Arcview GRS AN &R0 AN, GRIEE K EERESKAT RS
E VPN E .
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AR KEF RGN R ELIEV Y

(1) FEFRRTER. HEMHE

OFRAE F—NEEPBEDFREENK SR LT U ERRER
HB, FRRNENSEPHERETEMEU LREATARNERE, SLREE
FIZKAFEE, RN GERRKEKBERNEER, FRAEEA, SRR,

QFREH EXHZFHIRTREENIER, ERUSMNFEELESERK
BLAE © KR, EENBE, BEREA, EREHEE, ETRHE, FkE
A, BEERKR, BKFRAMOMRTER BESX, BT, WHEVEEHE
BAHEE,

WIEERREEN, WEAEREE, #BEFRREBNT2IREMES 14 0.65 F
G.35,

(2) fRIRpIEM. TENL KM

T BN R KR, BRI R RE 4-9.

F 49 FHEEERFARARAT IR ER RN SR

I 2R L 3 ERFEE (2 m') TR HRAS sk A
- R 3865 276 02309
gl ks 544 204 0.0405

i j& 3] 592 231 0.0445
= 6.60 349 0.0540
BT 567 440 00532
NigdbX 6.70 306 0.0525
KN 1234 258 00819
PEYE 5.08 261 00412
ve i) 927 2.79 0.0657
1557 205 277 00249
JE oA 1.84 258 00228
3| AL 032 326 00176
TE ATy 045 : 301 00171
i 094 2.83 00190
TE A TS 278 269 00287
IR X[ 0.55 349 0.0200
FA 058 378 00215
% A 0.12 325 00164
LY 1.70 332 00256
1 44 414 337 003%
T 4g T it 002 394 00192
105 3Zid 267 342 0.0316
W] WA Bz T 165 461 00316
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4242 KPE. MR

(1) SRR, RE R

HGK AT RIEHEIRIS, BARKE, MR ETRKNSE, A
BHK, EET A,

RATS KRG, M HIBTERE, A B AT RS E 21 0.65 F10.35.

(2) FEhREIRIL. TBAL RIS A

@K E

FRGULL IR R RBRRALIE, AR TE 410,

F 410 FELE ERRESEHETRERER MBCKRE R

. Ll 7. L
ki T EAS mRR kDR
ST 0.0868 3.25 0.0158 =M 0.3295 3.94 0.0421
I bk 0.3073 3.99  0.0245 #wxE O 3.9345 1.91 0.3342
FIL 1.5492 286  0.0512 oy 1.8075 3.14 0.1620
] 3.3697 293 0.0976 Fs 0.0190 2.85 0.0122
BRI 1.7623 3.66  0.0599 WSS 0.0570 3.29  0.0170
Fiigil] 2 0.6245 236  0.0257 0t 0.0480 3.54 0.0172
A O 1.2885 372 0.0482 ATk 0.1025 3.29 0.0208
BIT 6.24 5.42 0.1807 BFET | 0.1835 3.01 0.0265
AMyT 0.5055 203 0.0213 T ¥a] 0.0368 3.09 0.0146
Mk 0.159 349  0.0187 A 0.0213 3.69 0.0155
Tk 2.9292 304 0.0869 1 U 0.0828 2.06 0.0146
i AE 3.4926 327 0.1021 I EL R 0.0675 3.80 0.0198
Al 0.1551 267  0.0151 J— 0.1108 3.30 0.0215
WAL 1.039 2.53  0.0369 ' 0.0263 2.21 0.0104
i 0.3274 2.21 0.0176 N A 0.0278 4.34 0.0185
B 0.4142 2.80 0.0222 1| 0.0705 3.34 0.0183
VETT 0.4125 2,12 0.0194 AR IH! 0.0623 3.29 0.0175
B 0.0593 2.91 0.0137 WAL 0.0178 3.71 0.0153
i 0.1505 433 00222 ] 0.1463 3.00 0.0234
HE [ 0.0182 274 0.0119 afcal 0.0215 2.90 0.0126
o3 0.0123 2.80  0.0121 INJS 0.0203 21N 0.0118
2 0.0150 226 0.0098 THEH 0.0153 2.56 0.0108
L 0.0553 23! 0.0111 L 0.2794 3.94 0.0379
5 57 0.0818 2.15 001! 1 K 71l 0.0863 2.95 0.0182
WEE 0.0158 233 0.0102 P 0.0178 4,10 0.0168
AT 0.0608 200 0.0103 prrgbt 0.1230 4.81 0.0282
41§ 0.4721 209 0.0207 NG~ 0.0208 510 0.0208
Wt 0.0425 204 0.0096 DARTRE) 0.083 3.93 0.0216
it G 0.0198 3.15  0.0137
@
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#4-11 FibEFEWESERANEFEER AR R

2 FHEKE Zm) THEIRHr SR

AR 1.27 3.11 0.5710

7 AT 0.764 3.48 0.4290
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BUORMER BN, 2 Arcview ZaENEAR, SHREANE, 43NS EIrAE2H,
BEF LG K ESREAK DU REEFNE 4-5.
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. BRORZEMEAKE, KL, SER. WEmAERm SR, LEEEm
RAyE&E, K&, Tl L, ISk, &, A—SKE, TE. ZEEE.
W, MR, BT, TR — SO NI R TR

435 X IFINGEE

FEXNEYZ FEYBERERTIE . B ENSER, SHEEEL, BIEERAR
GEEN, MBAHMERE, BESEmARE, A Acview RG2S HIEH i8R ER,
BENE, GFERMEEEREN, BSHLMEAENEERRITNE.

(1) RIFHEED. WERNTE

BEBRIF PRI E . WRREL R, MEEEE =18,

OERPPFI AR BYHNRPEY, SAER-%. BEX 4. AMEEXRS
B WP DA TR EAEH.

OUMHELLE BYUHNHESLEYHMHER ST,

@ﬁﬁﬂﬁﬁ & FRAR R TR AR T 0 ShoHE 4 T R T R RR AT . R WA AR K
R B, MsENRE.

IR TR BGER, MEAETREE, SR, BfhECE e E R AT
PP ASUEE 43 ) A 0.455. 0.42 #0 0,125, :

(3) FRbRRE

ORI R X — b AL KL A R & 8 R R XX FEITE T,
HARMEN 1. R SHUEEARRY K, (£E M CERNREM L, £TFEFE %
AP AECRME T o6 M AR RN 7, (€T 6 MEIM{E R 5, HEMNIA
A5, A HAR R SR H R RIPYERTTA 3, U ST RPDHOWMES 1. 5
W 4-12,
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AR HER IR R K 2. R (ERARNRRUEITIEY (BF4-13) A4 H
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SRRt S5~ 15% Lh s ETE 3
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dZE 13, 30 IEEHE L RO AT AR, 73 8164 HIREAR I RE R 1R, FRIA— Uit B,
P AL (0~1) fic, HIBEARPHE . AL 4 R AR A B AU — 4L 1E 0.01~0.37.
£ 2 9a] L4 T PR SCRRAE I 8T b 4 M 53 A1 X R 4 S 18

F4-15 HEEHARSHMER
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WA 7 5 3 1
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