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Comprehensive benef its of land treatment eco-engineering for wastewater —A case study on forest-type dowfiltration
land treatment system in Huolinhe River. Yang Cuifen, Sun Tieheng and Li Peijun ( Institute of Applied Ecology,

, 110015)

' (AHP) ,

CE=0.64,

Academia Sinica, Shenyang 110015).-Chin. J. Appl. Ecol. ,1999,10(4) :481 484.

In order to sientificaly and quantitatively evaluate the comprehensve benefits of land treatment eco-engineering for
wastewater ,the index system and index weight of evaluation and the caculating methods for comprehensve benefits
were provided through the anadyss of horizon profile (AHP). Then ,the AHP was used to anayze and evauate the
comprehengve benefits of aforest-type dow filtration land treatment system engineering in Huolinhe Region. The re-
sultsindicated that the value of comprehensve benefitsfor this sysem was 0. 64 ,which economically belongs to a mid-

dle grade ecosystem with a good benefit on both environmentd and society.
Key words Wastewater , Land treatment eco - engineering, Comprehensve benefits, Huolinhe River .
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1B A B (B1B:2B3Bs) A ,
Table 1 Weighing from B to A layer
A B, B> B3 B4 W ( 2) )
Comprehensve Weighted W, 2.3
bendfits '
B1 1 1/ 2 1/3 3 0.187 2.3.1
B> 2 1 1 2 0.309
B3 3 1 1 4 0.399 CE= Y W; x E
B4 1/3 1/ 2 1/4 1 0.105 ) .
Amax=4.172 n=4 CI=0.057 RI=0.89 CE » Wi :
CR=0.0644 Y =1 ,Wi<l1,> W;=1; E i
Tes for condstency
Bi: Hfects of wastewater treatment ,B: Eco- '
nomica reasonableness Bs: Ecologica benefit ,By: Op- ,
erationd management. The same below.
BALAFESTRESHE
AR Layer A Comprehensive benefits for land treatment eco -engineering of wastewater
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Fig. 1 Layer structure and indexes for comprehensve benefit of land treatment eco - engineering of wastewater.
2 C B A
Table 2 Weighing from C layer to Band A layers
By B B3 Bs C A
Layer 0.187 0.309 0.399 0.105 Weighing from
C to A layer
B1 BODs C: Removd rate of BODs 0.151 0.045 0.061 - 0. 066
SS C; Removad rate of SS 0.066 0.032 0.039 - 0.038
TN C3; Removd rate of TN 0.246 0.054 0.071 - 0.091
C4; Removd rate of bacteria 0.115 0.037 0. 047 - 0.052
B, Cs Congruction cost - 0.139 - 0.071 0.051
Cs Operation cost - 0.222 - 0.131 0.083
C; Dally flow of wastewater 0.105 0.114 0.08 0.137 0.101
Bs Cg Soil fertility 0.082 0. 065 0.127 - 0.087
Cy Forest cover rate 0.058 0.092 0.188 - 0.115
Cy0 Soil eroson - 0. 059 0.124 - 0.068
B4 Cy1 Operation réiability 0.176 0.088 0.144 0.416 0.162
Cy, Easly work or not - 0.053 - 0.245 0.043
ANex=8.84 A ;=12.86 A x=9.81 A x=5.416 y=1
Test for condstency n==8 n=12 n=9 n=5
Cl=0.120 CI=0.078 CI=0.101 CI=0.104
RI=1.40 RI=1.49 RI=1.45 RI=1.11
CR=0.086 CR=0.052 CR=0.07/0 CR=0.094
, Mi mi 2.4
( 3. CE
2.3.2 :CE<0.5,
, 3 ( 4). , ;CEO0.5 0.6,
, ; CE0.6 0.7,
CEO.7 0.8, CE>0.8
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Table 3 Optimal or worst values of evaluation indexes of compr hensive

benefit for land treatment eco - engineeing of wasewater

Eva uation indexes

Optimd Worst

BODs

Remova rate of BOD5( %)
SS

Remova rate of SS( %)
TP

Renova rate of TN ( %)

Remova rate of bacteria( %)
Construction cost ( )

«C 7))
Operation cost ( /)

Daily treated amount (m?)

vaue vaue
98 77
96 69
96 39
94 88
175 320
16 23

100000 500

%) 50 10
Soil fertility (Absorption degree of
il - plant sysem for N)
12 0
Forest cover rate( %)
0 0.35
( m*- hm™ ?)
Soil eroson
( %) 100 0
Operétion rdiability
( ) Easly work or not 5 20
4 3
Table 4 Three types of functions subor dinated to linearity
) (B)
Type Conditions Scores Notes
e 2 M; 1
Maximum type
i < < .
I';/gst vaue msas ermi/ Mim
mi es<m; 0
Worg vaue
< .
Minimum type &< M 1
('\)/Iglatimd vdue ~ Mise<m Mre/ Mrm
m - m: 0
Worst vaue &= mi
m <& <(Mrm)/2 2(e-m)/ Mrm;
Medium type (Mrm)/2<e < M; 2(Mre)/ Mrm;
es M 0
3 [
3.1
4km

( 5.

5

Table 5 Evaluation index values of comprehensive benefit for fores dow

rate land treatment in Hudinhe River

Eva uation indexes Index vaue
BODs 95
Remova rate of BODs( %)
SS 74
Removd rate of SS( %)
TP 84
Remova rate of TN ( %)
95
Remova rate of bacteria( %)
663
Congtruction cost ( )
34
Operation cogt ( /)
10000
Daily flow of wastewater (m°)
( 60
Sl fertility (Absorption degree of il - plant sysem for N)
(%) 12
Forest cover rate
( m*- hm~?) 0
Soil eroson
( %) Operation reiability 100
( ) Easily work or not 4
6

Table 6 Evaluation of comprehensive benefit for forest dow rate land

treatment in Hudinhe River

Wi B
Index Weighted vdues  Va ues subordinated
to indexes

BODs 0.066 0.38
Remova rate of BOD5
SS 0.038 0.185
Removd rete of SS
TN 0.091 0.79
Remova rate of TN

0.052 1
Removd rate of bacteria

0.051 0
Congruction cost

0.083 0
Operation cost

0.101 0.095
Dally treated amount

0.087 1
Soil fertility

0.115 1
Forest cover rate

0.068 1
Soil eroson

0.162 1
Operation reiability

0.043 1

Easly work or not

CE=W;xE=0.64



484 10
3.2
) 4 , 4.2
( ).
3.3 ,
CE=W; X E,
CE=0.64.
, , 1 .1988.
.13 40.
2 . 1998.
,9(5) :520 524.
4 3 .1990.
.2 10.
4.1
) , ,1965 1 , ,
CE=W; X F , 10

1 . Emal:dyang @ae. syb. ac.cn




