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Abstract: It isa challenge to detemine the assessnent standards for nutrition status for environrmental management and protection of the Three Gorges
Resenwir Monthly resident time and mean flov eed were smulated with 30 years hydological data using an one-dimention hydrodynamics model
Sensitivity indice to eutrophication were calculated fran probability statistics of resident time and flov eed The Three Gorges Resenir was zned
river type regions, transitional type regions and lake type regions acoording to the sensitivity indices With t analysis of nutrition indicator statistics,
regressive relationship betveen nutrition index and nutrient concentration, and threshold values of nutrition status indicators grading standards for
nutrition status indicatorswere detemined synthetically for transitional type and lake type regions in the Three GorgesResenoir  Nutrition index goproach
is gpplied to assess nutrition status in different type of regionswith the standardsproposed The rationality of the standards and itsweighting factorswere
exanined The relationship betveen nutrition index and density of phytoplankion were analyzed for verification of standards systen and assessnent
method Reaults indicate that the sensitivity increases fram the upstream © the downstram of the Three Gorges Resenoir  The reach upper Yinxingtuo of
Yangze River is river type region, and the reach fran Yinxingtuo o the dam belongs © transition type Tributaries lover Fengdu County belongs © lake
type Standard values for nutrition index assessnent in transition type and lake type regionswere <t for the Three Gorge Resenoir It is concluded that the
nutrition status closely related o density of phytoplankton Nutrition level in lake type region is higher than that in transition region, which is consistent
with actual situation of the resenvoir
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Fig 1 River coursesof the Three Gorges Resenoir
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Table 1 Zone of sensitivity to eutrophication in the Three Gorges Resenoir

(Tp) (Up) (I )
Q09 011 Q10
- Q24 0 38 Q 30
- Q29 Q 58 Q41
Q30 Q 68 Q 45
Q 56 a 81 Q 66
Q25 Q79 Q 47
Q20 Q 59 a 35
Q 43 0 56 Q48
Q32 Q 50 Q 39
Q 09 Q74 a 35
Q14 038 Q23
Q42 100 Q 65
Q73 Q97 a 83
Q 34 0 9% Q 60
Q 59 Q 88 Q71
a71 100 Q 82
a 51 0 9% Q 69
Q 66 0 68 Q 66
Q 44 Q 59 Q 50
Q56 Q71 Q 62
Q 39 085 Q 57
Q73 Q 89 Q79
Q82 100 Q 89
Q 69 Q78 Q72
Q48 1 00 Q 68
Q73 100 Q83
Q 65 091 Q75
Q 80 0 99 Q 87
Q95 100 Q97
Q 64 Q 94 Q76
a7l 0 93 Q 80
Q 50 0 9% Q 69
31
(Standard values of nutrition indices) ,
TP TN a
42 I
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Table 2 Probability of nutrient indices in the Three Gorges Resenoir
a * a *
/ (mgL?t) /(mgL1) /gL?t) /m /(mgL™1) /(mgL1) /gL b /m
25% Q 037 0 89 6 96 Q0 95 0 09 1 46 7. 56 10
50% 0. 066 13 46 24 13 0 119 181 52 33 14
75% 0 093 171 63 13 20 0 155 2 083 88 46 22
* 2004 4
32 a a
2003 2004 2 , Loess ( 3).
3 a
Table 3 Regression of chlorophyll awith tal phogphorus, tal nitrogen and Secchi depth
a IPA = 0 4162 xInB + 4 4319 InA =0 5668 x InB + 0. 2439
R®= 01027 n=78 R®=00324 n=42
a IPA = 0 1135 xInC + 3 2404 IPA =1 2334 xIB + 1 0772
R?= 01122 n=78 R?= 01375 n=42
a IPA = -184xInD + 3 6653 IPA = - Q1281 xID + 1 4574
R®= 03323 n=39 R®=02251 n=21
* 2004 4 ;A chla ,B ,C ,D
a ( 4).
) ) ) a
a 1
a TP TN ,
4 a
Table4 Nutrient standard values of lake type region based on regression of chlorophyll a and nutrients
algL™?) /(mgL?1) /(mgL1) /m
16 0. 0046 0. 079 8 00
10 0 0 023 0. 310 2 40
26. 0 Q 050 0 650 130
64. 0 Q 110 1 200 Q 73
33 , Q 043
331 0.93mg L* ,
2003 2004 , Q 607 0.893mgL" ! , a
3259 628lhglL "’
( 5).
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Table5 Thresholds of nutrient indices in lake type region of the Three Gorges Resenwir in various periods of algae boaming

/(mgL1) /(mgL-?t) albgL™ )
( (500 0 093 Q 607 32 59
10000) x10* -L"1) 0 238 1 756 78 6
( 0. 043 0. 893 62 81
10000 x10* - L") 0 228 1 242 123 35
332 7 TP
, Q078 01lmglL’ , TN
N/P . 1.22 1le64mglL’*’ ,
: Q10mgL !
: (1) 2003 10 N/P 34
16 1, . , 3
33 7x10" - LY, N Q743 0873mglL " ,
, a 23 206uglL*t,
, , ( 6). TP TN ,
TN a ,
a8mgL*' 20puglL* :(2)2004 4 : a
N/P 20 1, ,

6
Table 6 A ssssnent standards for nutrition status of the Three Gorges Resenoir

I(mg L™ %) Q004 Q02 002 004 Q04 008 008 016 016 12
/(mgL™%) 001 03 03 06 06 08 08 12 12 90
alpgLt) a1 3 3 10 10 20 20 40 40 1000
" /m 48 4 4 15 15 12 12 05 a5 012
I(mg L™ %) 0 004 0 04 Q04 008 Q08 012 Q12 02 02 12
/(mgL%) 00l 06 06 12 12 16 16 24 24 9
alplgLt) a1 3 3 10 10 20 20 40 40 1000
* m 48 4 4 15 15 12 12 a5 05 012
* (36 )
4 (' Integral ( , 2006).
asssnent of nutrition status and validation) C - C,
i =l ¥~ —~+ (kin-lki1) C, <C<Cpy
4 1 Ci,h _Ci,l
a TP (3)
TN , .y I ; Ci
i ; Ci i
’ G i |
(9, ¢
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Table 7 Corelation of betveen nutrition index and nutrient grades

(lg1) 0 30 30 50 50 60 60 70 70 100
8
Table 8 Weight factors for nutrient status indices of the Three
, Gorges Resenwoir
(Hicrachical analysis) ,
( ]i999) 0. 526 0 156
(CR) CR =Q 039, CR 0 206 0 0%
=0 023 a Q0 206 0 478
8 0. 062 0271
4 2
(2006)
, 2004 4 '
( 9.

9
Table9 Camparion of asessnent of nutrient status of the Three Gorges Resenwir by variousmethods

/(10* LY
(1g) (TSI
1( 4 km) 1215 45 61 40, 56
2( 2 km) 1612 4 52 25 () 44 97
3( 1 km) 4221 41 93 40, 56
101 1 50 36 () 4608
1995 2 64 95 () 53 96 ()
7813 9 63 05 () 54, 50 ()
15840 3 68 25 () 58 45 ()
103 7 38 11 38 70
59 9 47. 41 44 10
1 1867. 6 62 44 () 52 30 ()
2 7913 5 65 63 () 54, 80 ()
3 11939 3 63 80 () 49 96
4 7143 6 67. 02 () 54, 20 ()

, (121 1612) x 10
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Fig 2 Relation of algae density and integral nutrition index in the
Three Gorges Resenoir
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