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Fig.1 Concept map of water ecological carrying capacity

22 RIBKAERRE N NIE
22,1 “F R BT EEABIEIRE R T RBK
£ SRE AN G IR

TR A B RB I TN LR AL ERT I
“G A KRR IE KRR A A S
R, WBUKAETRE T G GRET) B
IR AE T OKIAEE AT A B IR EE AR
85 (A I SR 2 A TS0 TR S e i RR
il SR A AN Wi i IS S B AN BT IR Y SG FR  HE
K BEIR AR AR ) R S K G SR, SR
i A BR ] 5 K PRI AR 0 32 S K B A B
YERT, F2 250 A 19 02 fe 22 I B A BRI/ T, 30
T B BR A 5 K AR SRR R KA AR R R R
R ARAP R, LKA AR DR AP R 2, 7 17 A
RS L A BhK AR AR A S M T SR ) PR
HER, B Y15 ARKCER MR R, BA 507
YA BYARAE , v LA R B/ N RO (4 25 1] 43 S A
SBR[ S, AR R & BT
1 PR
222 “HR 5 B K A KRB0 E R Btk

H T i iloK A 28 R G HA 0 2 =3 5 Bk
FRAE, PR DR T 5 sk A 25K 28 A S 1 R
St LA i B R B s S M R, AN [R) & SR By



BE, N IR A A8 RGBSR AR, Gk A 4
PRI 5 Aw i) e AR B o Bsf 8] 7 A8 i 2 BBl Ak
BRI, a3 DX 43307 e K A 28 R 387 Y [
Pk oGP N5 Bl AR it Bl A SR 3k
itz 2 A HA R, DRI S UK AR S &R
SR E2N 1o ey N D13 S
223 R4 R K S LT RBOKAESKE
Y B PEAE AR BT R 3R A

MME GAESRGE T FREZ YT e
G B i A Wb D Rl AL, B RIAE A
i — 7 S E G ES RGP AR SR
GRS , sl FR S AL VR R A% 2K AR
BRGEN,KERRGH T HEM AR . AR
W ER, SHRKAES RS S H A K —
A B B2 A, oK AR SRR T AR R & A AR

L3I 54T A AR RE A BT A R A DB , AT AE
% R AR 2 AL 2 R GRS I DIRE , 21 5
i 1| 7K A 2R3 TT o

TENFE T T RREE G RSB RS, 254
SRS Z IR AR A 5% 28 AP R R A o 28— M
I3 AL RDIRZS (LR 2) AR & AR 2 P4t 2
5 RAFRKAE S R G (LRDIRAS 1), MR K -F-
MIZESEAE A E REPRES KRS RS (IARZS 2)
PIHFEE R R 25T AL 2 I R A K A= 25 R e (TR
RA3) o Ik, KAEZIRE T B NIRRT T —E
SR EHTEFRENE

B naied | 2 AL ST £ -".i'

2 REBUKERRE N AERSH S E

Fig.2 Concept map of water ecological carrying capacity

typical states

ZPTAT 2 5K AR 2 Z TR OS5 O 28 R P[] ik
e A PR E E (LR 2) sa KAESRGUR

it 8 Kk e B — L K AR RGP A& Z R 14
SR L H IR Ry” 5 AR5 T, 9K
AT AT (8 B AR B S i, it F R S A
SRIRIE k2 B SRV A2 PR A b K A S R GER
i BB B — i K AESRARIAL PR,
gt FOKER R G R E M, A A
FRYGE I I XU , FRZ R FR 40 A PR 1A

AR AL Y e R KA RS, B
R A 7K AR R0, R T 3 55 146 sl T 2 5 S 1Y)
Hefilh o 4ERPKAESRG RIPIRE, K KIN AT
A, LI IOK A SR 5 2 5 o kR
|| BN 7 L= M - W € RS- WA N E i)
FAL H AR (AR 3) . BHIEKAES RSB ERS
AR IR RS R RS, S T A 1t T 3 3
AN AT S K A SR TN T S IR 4k o
224 LA ET LI BTIER A RBAKAEEK
BA PG AN KT F

FRARIK TR | 7K BRSO A T ) BRI
DEKEBREN I REZWIEEYE R IG I, &
KA B R G AR A YPR O R A5 5 A
23R T K B IR D) e e H i 2 5 Y E 2L
FRHI PR 28 o PABE I i Mo PR 45 b 2 ok S PR R 3%
MZEGRAE PRI, PR I i SO R 25 s 45 2 K
PR R GE SR RS 22 G0 45 Fa) I 1) AR i

IR U i SO B A i ) A BR L S 4 At &
I A PRAE 1 T A K S AT e HE
R, WA FEREKAE S RE R 5BERE ]S
KAEBRGE AR THE T . EAREFIRRE
GHESRG D AE R, FE EEENA T
Bt Nk, tt S bis shnm B L A — 2 A s 7K
YN S0 B DL A 48 T 0 122 Tt Bl oK A= S 0
TR EZE A
2.3 RBKESEBHEX

HISCA AT 42 LB i A Bl A A8k 0 e X, R4
FE S R A K A RO A5 1T I 3K 9% R 3R 48
TR 22 458 i fig P I — 8 AR 35 K N H Y i
KA — B AR AT 1 R E 5 LS, X —
RE SCSEBR 1 [ AR B i (RS 2 S

T K A 2N R GOIR IR AR R A I 2 T A
SREN B A RVRERE & KRR F 2L
T BK A AR R R R R ) BURDIR S 2 B B
R T PRAIESOK A A AR T R 0 AT R DA
I 4g T2 B B Y TSR AR S ORI IR IR B 8 B AL

2013 1555F 348 35



LR AR UK A RO IR G AT
ST, AT LAHE— 2048 AR S8 R A0 B A [ (L P SE S
TEDRAIE— & BYPREE I KK BT H AR B B BT
i DA SCRPIOK A2 25 R G S8 AN BB B R iR
N, UK GHE BOK PR G RE SCEE R R A
B M2 BT

3 RBUKESEBEAPEBERULAER

FEN R
31 REBUKESEBRNEUSTHE

A 7R E AN AL 53 AT O VA AL A ) A
PP Z BRI o3 7 1A BRI 2R G P L)
MRG0 BAANEE% . RY8) J177(SD )k
TEMPRE I R G AT R A S B R L= B IR
2 2 Rt I R T HLA DY, R L SD ik
= B AT R 0 — R SR E O k. (H)2,
A W TSR B IR B K B AR 3801 R 48 8)) ) 2
RIS G AR S BT, R T AR SRR R RE IR
FIVBLALL I 12 (0] B 2R S HORAS  TovA AR 98 it 1ok A
A KR S A A oA Jm 22 S48 Hh o XA A A
FEOT % o T ME DL i i oK AR AR R G A Y
Oy DA A RE T DRI R 4 U SR B AR A A AR
AR

BT X 75 BRI R G 47 X 22 Sk B R [ AkF
FA T A MRS X SD 5 vE R R M Bh A T
o AT Y BT B K U Bh i 4%
25 A% BT, DT ) B R G A ) i AR B AR
Ahmad % 48 H T GIS 5 SD HE A 1925 (3] SD 7%,
AU B KRR AR DT IS S
AR Ak | o A 3 v 23 (] — s ) 0 AR B A O RS, OF
DU B R 21 9T 37 3k g 3k K A BRAE SRy 2 ) T L
FH o FE M %00 SD Jy vk AN GIS Jrik 45 Al ok,
$EH T GIS-SD 45 & MM S HESL , G237 T KK
15 A RGEAEAY  IF AT T I S AADLRT I 95 S W
9T,
3.2 REKEREE NS X SRR SR

HR AR A A AR A 1 A3 DX R
JoT, AR SR Hh U K AR S AR T 43 XA AR A SD
BEEAAL (WLIEI 3) o 1253 XA R A BE A R 2 A
PIF AT

1) 43 A sCRE RS B F 3K A S T g o X
7 AR BT A3 DX, DA Bl g ) R T 43 X Ol AR

36 HEIRERY

TC, FENT AT AT A IR AR SR ) SD A,

L A g
el | ks AL 2T
il B& e (] 1
e N i
KEE

' ) ¥

—-¥ =

B3 RSKESEKE NS EBESHSE
Fig.3 Concept map of water ecological carrying capacity
distributed model
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Table 1 Characteristics of the water ecological function regions in Taizi River basin
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Table 2 Indicators of water ecological carrying capcity for Taizi River basin
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Fig.4 Flow diagram of water ecological carrying capacity system in water ecological function region
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Fig.5 System diagram of water ecological function regions in Taizi River basin
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Table 3 Regulatory scenarios of water ecological carrying of Taizi River basin
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Fig.6 Annual change curves of water ecological carrying for Guanyinge eco-region (a) and Benxi eco-region (b)

in various regulatory scenarios
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in various regulatory scenarios
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Fig.8 Annual change curves of water ecological carrying for Liaoyang eco-region (a) and Beishahe eco-region (b)

in various regulatory scenarios
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Fig.9 Annual change curves of water ecological carrying for Liuhaohe eco-region (a) and Anshan eco-region (b)

in various regulatory scenarios
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Table 4 Month water ecological carrying of water ecological function regions in Taizi River basin in 2007
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Watershed water ecological carrying capacity and

optimizing regulation model

Peng Wenqi

(Department of Water Environment, China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

[Abstract] Watershed management is changing from single factor management of environment and re-

sources to aquatic ecological protection integrated management. Water resources carrying capacity and water en-

vironment carrying capacity have not fully adapted to this situation. Therefore, it is necessary to build a new car-

rying capacity theory to solve the current aquatic problems. According to the demands of watershed water ecolog-

ical integrity protection management, based on water ecological carrying capacity concept model, water ecologi-

cal carrying capacity concept, which reveals its basic connotation of “partition, staging” property and “quanti-

ty, quality, order” progressive comprehensive constraint effects, was put forward in this paper. Then the paper
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analyzed its key optimal regulation variables, and established the water ecological carrying capacity partition
coupling concept model using eco-regions as elements. Considering the communication of water flow and water
quality among eco-regions, the system dynamics simulation model of Taizi River basin water ecological carrying
capacity was established, the water ecological carrying capacity of 8 eco-regions were simulated, and optional
regulation schemes of each eco-regions were determined, which can provide a scientific basis for the sustainable
development of the watershed.

[Key words] watershed water ecological carrying capacity; optimizing regulation model

(F422510)

Sediment quality risk assessment in Liaohe River
basin

Qin Yanwen, Han Chaonan, Zheng Binghui, Zhang Lei, Cao Wei
(State Environment Protection Key Laboratory of Estuary and Coastal Environment, Chinese Research Academy of Environmental
Sciences, Beijing 100012, China)

[Abstract] 56 surface sediment samples were collected from Hunhe River, Taizi River, Dahuofang Reser-
voir in Liaohe River basin. Sediment quality criteria for heavy metals in Liaohe River basin were established by
Equilibrium Partitioning(EqP) approach which was modified by author, the SQC (base on CCC) of Cu, Pb, Zn,
Cd were 75.26 pg/g, 25.72 ng/g 255.96 ng/g and 2.52 pg/g. Based on heavy metal acute and chronic aquatic toxic-
ity, three grades sediment quality standards for heavy metal in Liaohe River basin were set and sediment pollution
index (SPI) that a new assessing method was created accordingly. The author applied the established standards of
Liaohe River basin to assess the sediment quality by SPI method, results showed that sediment quality in the mid-
dle and lower streams of Hunhe River, up and middle streams of Taizi River, middle and end of Dahuofang Reser-
voir were middle risk which meant that benthic survived in such heavy metal pollution sediment would suffer
slight chronic toxicity effect of heavy metal. Hongtoushan Copper Mine that in the middle stream of Hunhe River
and Shenyang Industry in the upstream of Xi River made extremely high sediment risk for discharging much
wastewater to Liaohe River basin.

[Key words] sediment quality risk assessment; sediment quality criteria; sediment quality standard; sedi-

ment pollution index ; heavy metal
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