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Abstract: The complexity of an ecosystan is only seen in parts and its interrelationships are never well undersiood
Ecological indicators are able o represent, integrate and characterize information embodied in comprehensive data setswhen
direct measuraments cannot be realized Eoological indicator systan (EIS) is nomally made up of a number of ecological
indicatorswith certain structure to represent the most important features of the envirormental state, the complex ensambles
of ecosystan elements and the multiple webs of actions, reactions and interactions

As an effective ol or gpproach, the ewlogical indicator system (EIS) iswidely used in ecosystan monitoring,
asessnent and managanent W hile there are many different fomsof EIS based on the different purposes for EIS uses, they
are all concemed with the following o key steps structure of the integrated EIS frane and the assigrment of rational
weights o the ecological indicators The frame of the EIS should integrally reflect not only the ecological hierarchy, but al®
the relationships among the complex ensamblesof the investigated ecosystan.  The statusor the importance of an indicator in
the EISwill be represented by itsweight, which, to sime extent, will be detemined by the frane of an EIS

This paper reviewed the branch shgpe ecological indicator systen (BEIS) which is in conmon use at present, and
point out its deficiency: (1) the overlgpping or intersecting connectionsof the indicators are often overlooked or smplified
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(2) Incorrect weights are assigned o the indicators because of disintegrated representation of the ecosystan complexity.

Secondly, a net shape ecological indicator systan (NEIS) was presented, including regular NEIS and irregular NEIS It is
developed by adding the overlagpping and intersecting relation of the ecological indicators o the BEIS hierarchy frane and
thuswill better represent the integration and hierarchy of ecosysten. Then a twice assigning weight method (TAW) was
demonstrated in both regular NEIS and irregular NEIS Thiswas used o relve the problem of assigning the rational
weights to NEIS indicators For further study and comparison of BEIS and NEIS, two indicator systems for ecosystem health
asessnent were derived from hierarchical ecosystem indicators repectively, using the frames of BEIS and NEIS The
weights of the indicators in BEISwere detemined by the AHP and those in NEISwere detemined by TAW. Itwas easy 0
e the changes of the weights of the indicators in betwveen the BEIS and NEIS The indicators weights in NEIS have a
significant trend to the average compared with those in BEIS Two problens about the NEIS design and gpplication were

discussed
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Table1l the fame of BEIS for ecological health asessnent

Sub-Objective indicator

Objective indicator Operational indicator
First level Second level

Ecosystem health indicator dy; Camposition health indicator d,; Physical Envirorment da; Soil quality dgy
W ater quality dg,

Climate Change d,3

B iological Camposition ds, V egetation cover dy,
Biamass dys
Structure health indicator d,, Soecies diversity dsz Biodiversity index dsg
Nutrient distribution ds, W ater distribution dy;

Fragmentation d,g

Function health indicaor d,3 Productivity dss Primary productivity dsg
Self-organization dag Succession dgyo
Nutrient cycling ds; Nitrogen cycling rate dq
Energy flow dsg Trophic level dyqp
“ ”
i)
1 )
13 ” , 4B
dy, dy
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d3 dp dy dy dys die dy di d3) di; du du dJs tfn\ dv  dws
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Fig 4 BEIS and NEIS for ecological health assessnent
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Table2 Indicators weight n BEIS and NEIS for ecological health asessnent
Sub-Obijective indicator
Objective indicator Operational indicator
First level Second level
dy; 1 000 d,1 0 333/0 333 ds; 0 111/0 111 dy 0 022/0 044
ds, 0.022/0 044
dy3 0 067/0 067
dsp O 222/0. 222 dy 0 074/0 074
dss 0 148/0 148
dy 0 333/0 333 dy3 0. 222/0. 211 dg 0 222/0 141
dy 0 111/0 100 ds; 0 074/0 067
dsg 0 037/0 103
dy; 0 333/0 333 das 0. 167/0. 153 dyg 0 167/0 109
dag 0. 100/0. 116 dg O 100/Q 116
ds; 0. 033/0. 026 dy; O 033/0 026
dys 0. 033/0_026 dy, O 033/0_059
* " f " Indicators  weight inBEIS / inNEIS
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! Fig 5 Camparing the indicators weight inBEISand NEIS for
) ) ) ecological health assessnent
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