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Identification of eco-healthy stressor for the Qingyang reach of Dagujia River

LUO Xin-Zheng, LI Huan,ZHANG Xiao-Long, GUO Xian-Jun, HAN Yu-Mei, WU Guang-Fen
School of Environment and Materials Engineering Yantai University, Yantai 264005 Shandong Province, China
Acta Ecologica Sinica 2008 ,28(11) .5766 ~ 5774.

Abstract; According to the biological assessment, the eco-healthy status is very poor at present. The eco-healthy stressors
were identified for the Qingyang Reach of Dagujia River in order to provide scientific guidance for restoration of eco-health
of the Qingyang reach. The related data or information was obtained by literature review and field investigation. The
identifying method, consisting of listing the candidate causes, eliminating the lternatives and enhancing evidence analysis,
was used in order to retrieve the key stressors. Results showed that the biological impairment of the Qingyang reach was
mostly probably caused by nutrient enrichment due to total ammonia nitrogen increase, loss of optimal habitat because of
runoff changes and algae moderate growth induced by nutrient enrichment and runoff change. The secondary stressors of
biological impairment of this reach was the algae moderate growth and sediment increase resulting from TSS increase. The
main measures for eco-health restoration of Qingyang reach includes controlling streamflows through the river and the dams
and making them approach to natural processes, and reducing the concentrations of NH,-N and TSS in rivers by
pretreatment of sewage before discharging into river. In the future, it is necessary to develop the quantifying techniques

about the identification of stressors in order to reinforce the objectivity and accuracy of identification process.
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IKEAESRBEREEY AT, BB E S EROH G, BEARRFGERGHTHRET. TiHREH
THIRB], BRIRE K EASREESERED B B, ARG R b WK LR RAEY N 2T
WHTFIIE, FETHRE TR RS S E 2. Hi, ERHRATHRETRERER,

2000 4F , EEFFHRPREIT T “THREF IR UEPKEESRERROTRET IR .
&, B TRET SERERZ BHERE R IEGS, RIS B B8 W OB X, DA 2R SRR
ToEHES Y AR S IR ST E T SSERT, WBUE EERART Y BR, BRI g e« it
FH TR R " 15,

ARG BRI RER P BN, BUSE R Je T 7 P B A S R 5, s S
MIRRRE RS TIETAY, TakBrEAMTT 8 LA BRI A @R B 5 B iAT3h,
T BRHE— BT R AR A PR . S SR ) BF AR LI AR A, IR KBRS . 8 R B AR DL B R
BB R B LT TR R L T R A BB AIAR SR B DRI B X IR BL, SR A s TR 751128 &%
B TP BT HEBR ALY 71 B8 20AT 877 3 , TR R T e ol 3 i) B AR B RR B TR 7, B7E 9 R Je i A= 7
BERIKE IR PSRRI SR O BN RIS R R BB R 255

1 BT

K F AL TF LR 2 5 b, IR E AR 2282km’ , TR AR T8 B L, Bl RILREAZL
FB,2K79 km; TRARMERTHEENRIL, B
BAR WAL W, 24 74 km, P I B EET B
(MIBKEELL ) Fg v m B (TITROK R T ) 4 (B
1),

T B K R E A 107km’, 222 A LA
W, ARAEHREN . ERKXKMHELMEL . EEAE, G
FAOKRIAMGIR 235. 4m, R EGHB 1 K TR IR 236m, 1]
B R 200m, 3K ATF 5 ~15m ZJH],

BEERBOME A LLRE N 1. 2m/km, [JROK EAE
(1960 4 ) ZBif, ABHK BRI &, KR 3 ~ Sms K HASE
W, K% 0. Tm Z£ 4, B R IERKE T /NE 139m’/s
(1952 4E) , A1) 2380 m*/s(1956 4E) , 1962 FEF- 4G,
TE PRI BE AR 32 B ph /K R e E K R Tt I K 4, B
KUYt B TS 2 841m’/s, K H] 6. 1m*/s, F3 K
233.75 m’/s, 1983 4EZ 2004 4F , E M BEAR EEH B RIS R YR AKA TR
R UL K R B, B b I R BT ik 787 m®/s,{H5 8 Fig. 1 Map of Dagujia River showing water system, bioassessment
AAE Y 1SR R HE W D O, T B K Ye i py P o e eneineeros |
72610, IS 0 MR T 5 et S T ARt e
T IR], FE SRR T SR BRR AL o Sluice; i 3 A Valley boundary; Bf 3% X Studying area; 7K

1983 4ELLRT, JoH 2 1960 SELLRT, FEETTER 2K Reservoir; 5F 1 Taozi bay; 2 55 f Zhifu bay; i & Yantai; B2
AW, KRB, W HBRAE R AIKIR, FERMAG S Zhichu; 4%l Fushan; 18 Menlou; [E & Huili; # 0 K 4F Estary
Wl {9 39 38 B, 75 2% ( Phragmites australis) . 735 ( Typha bridge ; F 8 22 B4 Highway bridge ; #8117k /] Fushan sluice; [ J#7K
B b, B4 20kn 24, WG H 50080 1983 4o 1 ot Zhoweos oo M S s
25, FEE IR REAL 220 RS LA RIS K HEA, 7
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FFEHK KB, B B & AR UMIETH K, SR T 50 ~100g EFGHIEA

RIEHEEAR (1991) 101 S3C B i BOALRI Dy PR BINME DR : EEEA T RPN AETH A KM
FOKII—FARY X, AR IGEA Ly, I, 7K™ 77 70 X S5 KIS R Tk X o 2007 47 R i e T 3 Sk A
SEREEYE PO G SRR, FH R BAR LUK R R “ TR 22" G5, T e I 1B e sF T i e i 8
FESUSR < 27 R, ST DR ER < I
2 FHETFRIAE
2.1 FiRRESHES

THETFHEA AR RREE , D75 R IHEA R BRI RS EUE 2 B ST - E A3
TEREH

ERYPRIRERE T B RIR R E RAEES R E S FHEE R R BRGNS RR T 5
o 2 2003 45 M ST K IS ABBCESARMAE" , 45 HH T ITHK B B T TR B 2 2 B B I B RS 1 4]
BRKXHBERPATE(EL),

£1 41 ERRHEARRFEUNAE
Table 1 Area and pollutants outflowing quantity of four catchments

HE L2 93 HERR A AR ER EOE
Items Menlou Reservior Qingyang Reach Highway Bridge Taokou Reach
7R Area(km?) 921.8 107 44.15 57.17
COD(v/a) 1906.09 96.73 18.42 23.86
NH,-N(t/a) 231.04 18.74 3.6 4.66

SR WA WS R R 545 (2001 ~2005 4F) 7, /15 B3k 4 1Bk 2001 ~2005 4F/K R MEMMIE (£ 2)

:2 2001 ~2005 £HA1F 4 AERKRENE
Table 2 The water quality monitoring value of four reaches in 2001 — 2005 ( mg/L)

A © b0 cop MEEEEE oo Rl @ Gk
Items Permanganate Cyanide Arsenic 0il

[ T#%7K EE Menlou Reservior 8.45 8.78  10.00 2.66 0.69 0.16 0.002 0.004 0.010
18 FE 7 BY Qingyang Reach 7.82 5.71  14.80 7.74 4.63 3.63 0.002 0.004 0.006
B A BT Highway Bridge 8.38 8.78 15.83 5.25 2.82 0.64 0.002 0.006 0.077
Z [ Taokou Reach 8.36 9.12  12.46 3.75 1.50 0.25 0.002 0.004 0.015

BTN , TRAF 4 0] B B vpa SRR e 2K T 25 B K A R 25 K o7 B RIS SR S B
o JREHIIRIRAE: P B AR, L 80 B5,0.8580,0. 65 31098,0. 45, % 1,0. 2, HHWBKAEMBEIERSE
£ B ( Ceratophyllum demersum L. ) 753E ( Nymphoides peltata) F 3 ; BB A BB /KEEE T EZNER
( Myriophyllum verticillatum ) 17 B ( Potamogeton crispus L. ) ; & 0 BoK A 8 F E R #4532 ( Trapa pseudoincisa
Nakai) JREBAE, ZWAFEE L 15m yipE, KGR R 4 WERPHEIUESHE, TESEZEREBL,
HXHEEBR I EARN SRS S HEE(E3) .

®3 4 ARBEHRBERIEH
Table 3 The synthesized relative index of four habitats

Ri=] IR BB HHRER REA B EOE
Items Menlou Reservior Qingyang Reach Highway Bridge Taokou Reach
ER 2 7 Buffer(m) >15 0 >15 >15

W 5e BB /K T 25 B Canopy( % ) 0 0 0 0

7Kk {4 % BH B Transparence(m) 2.40 0.89 0.65 0.75
KA B 55 F Vegetation( % ) 0 90 10 30
JEEJE Substrate 0.4 0.4 0.6 0.6
256455 Synthesized index 0.53 0.41 0.48 0.53
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R Je T A= R RR B A B 28 VFA 7 45 R A5 AR HH DR S SR T B T TR /K PR B R R A B BRI S 1 B
FEAERRRI (R 4)

F4 A ARESEBRERA
Table 4 The status of ecological health in four reaches

Ri=] L2 93 HERR A AR ER EOE
Items Menlou Reservior Qingyang Reach Highway Bridge Taokou Reach
A A ERFEH Index 18.24 14.03 24.35 63.84
EBEREELES Grade 2 Poor B2 Very poor 2 Poor 1F Good

2.2 THETRAERE
2.2.1 FETMETHFIEE

HFRA T %S TR T IETRE, 2 HriFir e s B e B Y WS s ATs e Wi A%,
IR AR TIE T BREERN, THAMEEN TIME T ST, 2l
2.2.2 FETMETHHER

LIRS T R R L EmTIE T, WA ERER R, SHRATRAENENHE, HTHT
WET, —ERX R KBTS HES Y= R T

HEBRE7ER) TIRE T AT PLIRA  F 28 AR R R B4R E . HEBR & T 7 RKIE 2, R B 38R
SEREEHTMEDAG TR B2 5], 3 THERTHE TENH _EA T E SRR AT,
2.2.3 HWTIHETHIESRE S E ot

HERR R LT HRE TG, SRR EETHE TR L  BUESEA BA5 i, 8 U4 1 BB 2047, AR GRS
REXFHEETIHET

| RS EEFRTIIER:

O#BETIHHETSRME=E RS, R E Z 8 E R H R TIME T, Wiz THE 7
ARFIERGEEE,

Q#ETMET ERWHRTF . THETHEHRAELRZE,

OEYEIE , Bt 5 TR B AR , AR Y BT R0 o7 24 B P03 RT3 58

DRLRFRR, FENTRE. THE FRZ AN ERRE,

QR — B, ZEA R FIFHR, AT I E T SRR R LR A — 3k,

LB ETRE, “ M7k B THE T BT,

OFMETHE—H, THRETRE RS E R E—REH,

OIS B — Btk , A R E A S B E R TR T SRR X R R —E

RIEUEGE I ) B3R 55 , X PR & 1 TI0 B 1 B8 R B R A, A SRR D A SRR + | - B0 5 9%
BRFAR(ERS)
3 &R
3.1 #FETHET

TR B A T BOK HERC T RE ™ e i B R SRR UL, 7 A 3 Fp TP«

(1)3%KX BOD ¥ , ATF#ME DO ¥EE . BIRBURLEY LT BRI KRB EK . —FHEEYMH
JRAE KRB TCBHESIIRE, 5 55— 05 TS 3 R SRR BT, R R AE B 7 &R R, 2 AR B 5, AR R MR IR R

(2)FIEERARK, SEAERKSE BOD ¥hn; @A K, —J7 1 i a Y40 , S IR R B 0 A4
SR, 5 — 7GR pHAE, RRAEE T AWE .

(3) FIRIFEZ , W RAR KRB HESI Y A A7 25 W], W] REE BRI , BUR IR R BT HE SRR o
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x5 EBENERSEST
Table 5 Strength of Evidence Scoring Guidelines
% B & Consideration 45 8 Results 184y Score
BT HRE T 58 w0 = | 23 Co

—3 Compatible, NEHE Uncertain , /A—ZF{ Incompatible +,0, - - -
- occurrence
£ TIHAEAFSE WA F Temporality —3 Compatible, NEHE Uncertain , /A—ZF{ Incompatible +,0, - - -
BRPUH B3 Strong and monotonic, 55 5% JF 4 il Weak or other than b 4 - - =
H: 36 B Biological Gradient monotonic , JG None, }§ 2 B 1K & {H 4% 1R B AL JK Clear association but _ o
wrong sign

A & BHEYE Evidence for all steps, TEHE A 584 Incomplete evidence,
SE4 72 FR %1% Complete Exposure Pathway AEHHE Ambiguous , FE IR T B R W] {5 Some steps missing or im- + +, +,0, -
plausible

A7 Invariant, 76 JC 2 03 75 In most places, ZEFE 86 75 In some

FKHH)— Btk Consistency of Association places , 1224 Many exceptions to the association t, t, -

o ) et SL9E Actual Evidence, 7] {5 Plausible , 40 Not known , /R 7] {5 Implau-
L A T] {5 E Mechanism Plausibility wible ++, +,0, -

— 3 A 1 .
TFHETHE—HE Specificity of Cause ME— Only possible cause, JLf~Z — One of a few, % Z — One of bh4, 44,0
many

s y ) , #p—Z All consistent , k22— Most consistent, & & F J&§ Multiple In-
TEHE B —F4: Consistency of Evidence consistencies +H++, +, - - -

* ZEREEREFRPR(TIRE TR B85 ) Making reference to ¢ Stressor identification guidance document’ by the U. S. Environment Protection
Agency

Al IR A T IR TS G HRR AT 38 R K PR E SR YR, B SR A 2 R TN -
(4) FIEEEEK,

(5) 5 &3
HHMBA TR BRI, S BRI, 237 A 4 BT I0RNE -
(6) BEERAERK,

(T)BEWBMIER, BEKTIE SR ER SR REE R E EE S, —NERNR
WA, AR PR AR AT R B JO A HE SR BB B , OB JRAR R B TR HE S RRE

(8) F&fi% DO ¥

HHEMBMEANATHRAIR, 74 3 FTPR

(9) PLABE D
(10) FEEMEHTER o AKSCHAE TR A OB A0 1 TR s 40 ) 1 B B
(11) F#fi& DO ¥ .

3.2 FHETF-EmOM SR

BETHREFSEMZEHERXR, TELFFERBETHRE. THREF5S2mOm SR (E 2),
3.3 THETFHK

B4R 2 KRR, BRI DO WRE R 5. 71 mg/L, L F M5 5 mg/L, 15 H TR B R “ Vs i SE R A1 T
IR IR R B ITE SRR S BRI A BOL, M HERR (1) . (8) . (11) FHEF A FFEE S a®)
RIEOWE, HAESMEREG &7 , W HER (9) . (10) THREF; &ERH T THREFA(2).(3).
(4).(5).(6)F1(7),
3.4 EESER ST

FRAE T PRI BRI B A (IR R R A B A O ) MBS e A B (R 1) KRB (£2) .
W B HURRE (3% 3) A AERERRA (K 4) FAHERE D BB RE(ERS) , FHEE (BB E2
CHRAT) B8, %H(2) L(3) 1(4) (5) (6) FI(7) TMEFHATLF LR N E T (K 6) .
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F6 BFEARESEFRGWIENE
Table 6 Strength of evidence of non-attainment in the Qingyang Reach
TSS M5 EFEREEER TSS N5 R ILEVE M TSS B AR5 EREEEEER
Algal moderate growth by Increased sedimentation by Algal moderate growth by
C%FETE§ increased TSS increased excess nutrients
onsideration
&R "/ ER B HR _a
Results Score Results Score Results Score
FTREA TSRS R R —3 Compatible + —3 Compatible + —3 Compatible +
Co-occurence
%:F‘ﬂﬁﬁ?‘—%%ﬂﬁl HRE 3 —3 Compatible + —3 Compatible + —3 Compatible +
Temporality
Y88 E Biological gradient LR Weak'or AHE Uncertain 0 55 Weak +
other than monotonic
FERRERE BTG Ambiguous 0 JCIEYE No evidence NE TFCIEYE No evidence NE
Complete exposure pathway
FREXH)—F 4t Consistency of association  JEHEHE No evidence NE JCIEYE No evidence NE thaifi%ﬁ In many +
HLH A T]{5E Mechanism plausibility W] {5 Plausible + W] {5 Plausible + W] {5 Plausible +
e Az Az — Az
THRET #% — Specificity of cause One of a few t One of a few t One of a few t
TEHE B —F 4t Consistency of evidence JCIEYE No evidence NE JCIEYE No evidence NE #B—3X All consistent + + +
ERdRsIE SN BRAESIEEREEERK BT EEE S R

Increased total ammonia by

Algal moderate growth by

Loss of optimal habitat by

S EES excess nutrients flow alteration flow alteration
Consideration
&R "/ ER B HR _a
Results Score Results Score Results Score
P S A
THRET SRR LRI —3 Compatible + —3 Compatible + —3 Compatible +
Co-occurence
N Eap '
%:F%ﬂ? TRMHEF —3 Compatible + —3 Compatible + —3 Compatible +
Temporality
" S A Weak A S
BB Biologen gadion WA Swong | HEAEI Weak or WA Sy
and monotonic other than monotonic and monotonic
FELRBRE IEREAT L EEATES BEBIER
. + . + ] + 4+
Complete exposure pathway Incomplete evidence Incomplete evidence Evidence for all steps
FREXH)—F4t: Consistency of association A7 Invariant + + JCIEYE No evidence NE %5 Invariant + +
L BT {5 E Mechanism plausibility W] {5 Plausible + W] {5 Plausible + SiF Plausible + +
— ] AN AN
THHEF & —4H Specificity of cause ME — Ounly possible + Uz ‘4 Nz s
cause One of a few One of a few
TEHE B —F 4t Consistency of evidence #B—FX All consistent + + + #F—F All consistent + + +  F—F{ All consistent + + +

4 it

R BT E TR R AR N B A 657, HEWT e M B AE SR 4 M 2B THE T, 4
ARARSET S E B R VEFFSREER SN E SR 5 A BE2RE B KRR SR
FIEHBEEFEAK, M2 MRETFHRET, 4502 TSS Hhn5|d i BEAIE E A KA TSS 5| & i HiR
.

R T | R E EA B R R IR R BUA S Y . ST T SR Mg a) i 3L,
HHRTRHAT SRR F, EYHE, ELRERE, KN —Z0:, LRI T HERE, TRE T E—4%,iE
PR — B SRR S R TR F R M 5 | Rl B B R X — K,

BT R S, AR TR ARR T &N, X A W7 A R, O R R BT HE Sl
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Yk, s TIET SRR AR, S TIE T SRENF, £ YHE , 2R BRE, XK
B — Bk, LR TR, THE TR % — %, IERH — B FIEE S S TR E T EFR S /5 & S &3 inix
—iK, HEMARENEERY, pH EEAESEREZA, B S AR MBI, £& 5 L NH;-N
3, NH,-N W& B S i FoK SR R B An v, NH,-N P2 EEEK ALY, £ ™ Ee ) Bt B 4
HBEEFHIT,

BIFEHE, E2R N IR, SERSSE RN, e Y Hn, B R R B T HESI A . ST
B 7 S S R SR, A T T SRR R, A Y I, SRR — Bk BLRIB TR, T
THE 8, IEEN - B SFIEEN IR E SRR EX TR FEF I H G B EREREERX—
B

RWHET R BEIGE R A K RN, B R KRR ITTE s Y. SETIRETSEmR=
] HRSEEE, S T T SR MNNF, A YRR, S22 BR R VRN TERE, TR —%, kR
B — B HFILE SR R AE— SRR E X TR E T RS T B RREEERX—EK,

TSS N BBLER AR, HIMEY ML, B R KR ITLE YRR, (VA& TIHE T S5m0
H 2 H) LRI SE R, & 2 THUHE T SRR B 7, A2 A6 B, DL B AT A5 A TR B T B9 & — P IR SO T
PHT TSS Wi BBLERERX —HEK,

TSS 3 hn= BULBE I, WA A7 = 6], BB R R B DA s i . RE SR TIETSEmRK
Z 6] RIS, S TR T SR BT, S R BEA T30 B 7 89 & — MR SRR ScRe T PR 7 TSS 3
IS SO X —E K,

WA TIRET, B IEATRA H1708 B IENTH T 2630, 18 F AIER A FFE R T IR, oy
R ST I B A AP FRAK B B AR, $RAERL 248 2o

R e HE B A AR T B TR, e — E B B R . B, St T TRk
ETHEREREEER, ERE E ATRRIER —MRBER, BB RIE—MRER R, WRIRAH—
HTRER THE T, &2H B2 G, —BERET -1, E—ERELHN, iLEH BT ERNZHEFEE,
“FREBLEER AEROARE, RHEER, &R/ ER

FER T JAA T R B AR AR R TR TIRAS R, R T B 18 HE B A R B B e 1  F e PR,
BUS BA N AOHERFS R . MAESSOR, =R TIRAS R E WY, skZ BRI UUR . 45, ENR
ETHE T RBE R b ZRAG|AEREOR, RS F 0, 6 T30 B 7R3 5 v o
4 4Hig

(1) e BeAEERM EET IR T RA RS TE 5E B S 2K B RS RE R R S &,
BIFEH T A BEISE R A KRR ST L M BB R A K K T T2 TSS HnT | i e dSE R A4
KA TSS 3 hn5 | A B TLAE I

(2) £ 7] BRI B ARRI, HES 1 A SR 0 TSS 36 hn, JA¥E . o R, R 8 K3
W B ARIEAE, 53 4h, AATITS K EEAT BIAL B, P IS NH,-N g3 & 8, RIRE N B SMERK EH
X5

(3) RAZE M A EWEA, IRAFHENEAMERN THE T, 20 T THE T IR 2 P20
o S5, MABETIETIRAIREREAR, 8RR AS R 20, LS s iR A T E 7
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