55037 B 3 W S &~ £ Eild Vol.37,No.3
2017 4F2 A ACTA ECOLOGICA SINICA Feb.,2017

DOI: 10.5846/stxb201508181720

AR, KM, kA, 0, JEN I PR AR A AN A R, 2017,37(3)
Xu F, Wang Y G, Zhang N, Wang X, Fan Q.Health Assessment of Watershed Ecosystems: the Chao River and Bai River Basins as a Case Study.Acta
Ecologica Sinica,2017,37(3) :

JE I T B A A0 A A A S R

o 3T EARRLR M, E O BLE F
TSR R BRI s W SORHT S5 el TR RBIEL, JE5E 100037

FEEE eI i R A AR K R 2 7K P it 1 T R i, 45 At L DXt A AN BRI e /K B A B 45 4 K AR
A=) ARSI TR A Z5A% SR 5 D RE EASIE ) 5 OR2E 13 WUHRER R R R A R TR T AE S BT A . S5 SRR W] ]
R T e Al 1 f R S B (A A T R A5 20 (ELZK A A ) R ol A 2% SRR AR X 45 22 14 > 7 TR 10 £ B AR B 2 S 0 F A
BT AR B i B A BEROCAR R B T R BN ) S R DA 22, TN AN B B R S SR
J7 T2 AL R R AR R 1 5 BT SR A A e R A 1) 2 S PR S SO R 35 24 67 Ay ) £ R A A K Sl K AR AR SR T
e S A FRAR DL , I S T AT 48 7R K A 25 R e R SR A ) = W8 20, LS S0 AT R P R o7 1 A B, R R
PINE ST A SR o

KRR - VLSRR 5 T 9T 5 R IEAN s B KR AR AR AR W s O T
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Abstract: From the perspective of adaptive river basin management, health assessment based on an eco-environmental
investigation was used to determine the health state, analyze the pressure influence and diagnose the main problems of
watershed ecosystems. The Chao River and Bai River basins, located upstream of the important drinking water source of
Beijing (the Miyun Reservoir) , were selected as an example for such an assessment. The established index system for the
assessment includes 13 indicators, which cover aspects of habitat structure, aquatic organisms, ecological patterns,
ecological functioning, and ecological pressure. The health states of water and land areas of the studied basins were
evaluated by comparing their state indicator scores, to consequently determine the weakness of the basins’ ecosystems. In
addition, the major cause for ecosystem health degradation was analyzed by contrasting the ecological pressure indicator
scores. The results show that the health states of water land areas of the Chao River and Bai River basins were good.
However, the aquatic organisms and ecological patterns were in a poor state. Furthermore, the indices of organism diversity
and landscape fragmentation in the Bai River basin acquired a relatively low score, whereas organism diversity, landscape
fragmentation, and forest cover score were comparatively low in the Chao River basin. The health pressure assessment
showed that indices of aquatic habitat disturbance and pollution load discharge scored low. This observation indicates that in

the Chao River and Bai River basins, river habitat damage resulting from anthropogenic disturbances and pollutants are the
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dominant pressures on ecosystem health. The comprehensive indices of watershed health for the Chao River and Bai River
basins have been 78 and 71, respectively, indicating the health levels of both are in relatively good condition. There were a
few differences among the health states of 14 sub-basins. Sub-basins of the Liuli River, downstream of the Bai River, and
upstream of the Tang River, displayed a relatively better health state. In contrast, the health state of sub-basins of the Chao
River ( middle-downstream) , and Xiaotang River were relatively worse. According to field investigation, excessive livestock
breeding, bankside planting, and local tourism in the basin were the main causes of the degradation of watershed health. In
order to improve the watershed health state, control on the pollution load and supervision of wading activities that disturb the
aquatic habitat should be enhanced. Furthermore, for the Chao River and Bai River basins, the biological index is a more
effective indicator than physical and chemical indices. The diversity of benthic animals is very closely related to the
condition of river habitat, because some benthic species are sensitive to river habitat destruction caused by excessive wading
activities. Therefore, to realize sustainable and adaptive watershed management, and to guarantee the water ecological
security of the Miyun Reservoir, more attention should be paid to biotic indices that can effectively indicate the early stages

of ecosystem degradation.

Key Words: watershed health; Bai River; Chao River; health assessment; Miyun Reservoir; biological indicator species;

anthropogenic disturbances
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Fig.1 Assessment area and sampling site distribution of Bai River Basin and Chao River Basin

HAXT I AR SCHR B A4S TR E] 70 S PR, IR, 7RI 8 n i A i B vh AR SR ] IR dE R

AT R PR 5 77125 2 0 T RS 32 0 8 ARGk | JH r 2 LS 326 1) B s el i e A5 AR AR e AN P Y
PR EE AL, nT LAEE S T SR I A iR 2% AR R R Ak g — b S e 2 AP X
GRIN R FHARIAS 2 08 25 PR 5 AL, 78 PR UEA ER 2 WL 5 BB At b, ] RO BRI AR TS 7, PR, AR AT 2% 48 s 19
AU R AR W

F1 EERTREBERBRERITNERER

Table 1 Assessment index system of watershed ecosystem health in Beijing
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Table 2 Classification Criteria and scoring for health assessment indices
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Table 3 Classification of watershed ecosystem health
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Fig.2 Results of ecosystem health assessment of Bai River Basin
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Fig.3 Results of ecosystem health assessment of Chao River Basin
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Fig.4 Results of ecosystem health pressure assessment of Bai River and Chao River Basin
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YK EAITECH 0.631, EPT BHEA 2R BT H K 0.709, BMWP (£5UBE ) 550K 0.659 , Berger-Parker {343

BECH 0.773 , H Ak A A= W53 25 BT EOR BUWP 48 U X AR R B B 2R B 18 B o b SRR )
W REEA) R L B RAL , 15 A ) 22 1 T B ST S b o Ak 5 1) R R JECAV 3h 40 43 S B0 800k 0.520, EPT R}
R HEATT I 0.374, BMWP (FBUR{E ) 650K 0.577 , Berger-Parker tE# 5500 0.527, Hith EPT B 432K
BT H XA , 2R I R R bl H (E) RELH (P) FIE 8 H () BYFNSE HE A AR AT B, Az MR 0 A 6
LIE=

F4 REERESTEMNERITEER

Table 4 Results of comprehensive assessment indices of watershed health

JK I Water area fifida Land area
B
PEALXS 4 AR KEEY ABED 53ikE HEBES ik E9
Evaluation object Habitat Aquatic Ecological Ecological Ecological Watershed Grade
structure organism pressure pattern and pressure
function
SR} 7 i 89.8 62.4 62.5 89.7 72.5 79.0 R4f
Bai River SIS 86.1 62.4 82.5 86.1 70.6 79.1 RAf
BT 86.0 70.4 62.5 90.1 72.2 79.5 R4f
P 3celi] 85.5 54.4 57.5 90.1 69.1 76.1 K47
W T B 85.7 62.4 57.5 85.5 78.0 77.6 SR8
B 92.2 46.4 67.5 84.6 77.1 77.4 SR8
L) 92.2 66.4 71.5 79.9 73.8 78.5 B
T 92.2 54.4 67.5 84.6 72.6 71.3 K47
R R LU 89 60 67 87 73 78 SR8
e IN G 78.7 54.4 65.0 72.7 68.5 69.5 R4f
Chao River W B 88.3 58.4 60.0 71.9 70.4 71.1 R4f
B 82.9 50.4 55.0 78.0 66.2 69.9 Ruf
BIRAT | B 72.8 66.4 70.0 84.1 74.7 76.2 BiF
TIRA T B 72.6 62.4 70.0 77.2 70.1 72.1 =g
WA B 58.3 54.4 60.0 73.7 71.0 66.6 BT
TRCBEIEN 76 58 63 76 70 71 Ruf

To] it PG S M R TR R AR ) 2 R A SRR DG I, A L %) T RN £ 1 4 B 45 ) > b A W T TR
(L ORIZE R S PIRESE > BT T WS M IR BE 5 JECAT 26 4 (AR DG G 3R, 25 SR 3R WA 1 R AE G 18 b 2R B3 14 4
B, QK BTARGE JK S R0 B R AR 4 | 5 KR 43 AT A= W4 b A 5 B 3 R DG OG 2R o AR 0 e R ] it
TR KB B 53 IS AT HL S  EPT BB HTT L (EPTr—F) \BMWP 45401 Berger-Parker Hf 352 45 £k
(D) BT REE R 5K A AR BT T AR BGHATA G AT (18 5) |, 25 R WK A A 855 T 4045 5005 e 2l i D i 415
FRIEEAE—E A, o 5 EPT BR800 (EPTr=F) Fil Berger-Parker fL 3 5% (D) HIFH I R %L
B o T AR TR KA B b SR K R 0 ) 48 RS 20 v, Ul 7K i b ) B 48 g 5 A 35 S R R
Wi ZREPE ) EE N R . ARYE SR A | A8 B 0l e | R R I 55 8 5 B o8 2K 3l 5 | 1Y K AR
AR S T RN S U R R T KA S R G RUBR AL, PRI, H AT PR A L R v A S 1
IK TR FR AN 2 DA AT S B 2R 25 R B8 B 25 A AN EH REAR O , FETSORF L 7K A 2 R 8 A by Bt 1) £ B DF- 1 4 A BF
BRAE PR R CAE N ES, AT ARG S ) Z FE AR AR I WK AR S R GOIRIE , DUE T 7 2F 28R Ak L0 SR B
HH I R

4 %t
(v G e R | o S RO R e e SRy e S R o N N i e sk .3 A R g e R R )
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Fig.5 Results of correlation analysis between aquatic habitat disturbance index and biotic index
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