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Tab.1l Some indicators for trophic level of plankton and nutrition of lake and reservoir in China

% W HEXR s A EENR
wE=R 0. 449 1. 701 4. 507
(g0z/m?d) 0.174—0. 063 0. 534—5. 50 1. 970—10. 42
itk 0. 662 3. 856 14. 06
(mg /L) 0.008—1. 280 0.6%0—21. 0 3. 70— 49. 58
2 0. 959 2.103 A 541
(mg /L} 0-158—2. 193 0. 280—17.60 0. 587 —9, 520
HH N 1. 506 5.710 10. 847
(mg /L) 0. 820— 3. 650 1. 300—13.58 2.55—53. 70
8 X 0, 447 1.224 1. 750
(mg/L) 0. 220—0. 240 0. 270—4. 120 0. 645—4. 770
T 0. 232 0. 532 0. 643
(mg /L) 0. 070—0. 656 0. 050—2. 057 0. 056— 3. 374
B O® 0. 185 0. 242 0. 262
(mg/L) 0. 030—0. 250 0. 0003—1. 358 0. 008 — 1. 870
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Tab-2 Data of nutritive state of the analyzed reservoirs

1 2 3 4 5 ] 7 a 8 10
ok R e K|#B (A MN|HK #{X F|Hen(® |z R
HH S E(mg/L) | 8.84 | 10.40 | 13.70 | 15.40 | B.88 | 14.70 | 35.20 1 8.10 [ 1.50 | 6.00
B PWmg/L) 0.03 | 003 | 0.03 | 0.06 | 0.07 | 0.08 | 0.062 | 0.038 | 0.022 | 0.078
B HMlme/L) 0.00 { 1.88 | 4.17 | 3.76 | 0.93 | l.21 | 108 | 1.54 | 0,94 | 1.21
i E(me/L) 2. B4 7. 59 2.34 (,537 | .24 4.31 27 | 2.44 0.6B | 0.65
Rzt (mg/L) 0.71 | 0.45 | 0.36 | 0.85 | 0.62 | 0.22 | 0.582 | 0.14 | 0.B12 | 6.39
MR =P (g0z/md) 1.87 | 0.828 | 3.54°| 1.35 | 1.48 | 0.746 | 342 | 271 | 1.80 | B.84

b A

FEHLE, (me /L) 0.591 | 0,671 | 0.401 | 0.211 | 0.835 | 2,112 | 0.689 | 0.098 | 0.683 | 0.156
11 12 13 14 15 18 17 1B 14
. & F OBIE K|E %K K|® WENEDE B | 5EE | RER
HH S E(mg/L) | 230 | 450 | 2.30 | 260 | 15.40 | 5.80 | 5.69 | 6.95 | B6.08
B & (mg/L) 0.03 [ 0,07Y | L1B3 | 0.119 1 0.118 | 0.059 | 0.044 | 0.076 | 0. 027
B Mg L) 1.48 | 1.93 | 1.75 | 2.50 | z. 82 1.24 | 0.44 | o84 1. 0§

EHHE (me /L) 0. 18 0.12 0. 88 1.46 | 0.596 | 0.271 | 7.07 7.87 | 24.89
FHshE (me/L) 3.52 | 0.69 | 1.34 | 125 { 8.12 | 0.69 | .64 | 0.B1 .03
14 =% (502 /m?d) 2.51 1. 59 2,24 1. B8 4,40 | 7.80 .12 | 0.215 | 0.8611

FHE (mg /L) 0.185 | 0.408 | 0.433 | 0.786 | 0.253 | 0. 287 | 0.411 | 0.414 | O. 338

#3 REEHQIGHHR

Tab.2 The result of normal cluster analysis

w5 % 5 3k ] B Y " g » 5 S MEN
1 5 1 0. 6409325 10 16 10 2.’6554243
2 1R 17 1. 027341 11 13 12 2, 653592
3 4 3 1. 520863 12 9 1 1 500211
4 ¥ 12 1,611229 13 15 10 4. 758055
5 11 9 1. 795197 14 12 1 5. 011744
B 7 1 1. 837665 15 19 1 5. 406987
7 B 2 1. 853108 18 1 5. 620235
8 2 1 2. 119609 17 1 6. 033927
9 17 1 2. 43008 1B 10 1 7.281196

74 30K I 4 B b A 4L SR FTBRJL 8BS B8 (Euctidean distance ) 3 B B 7K B 2 6] 5 %K
T RE R R T R,
WERFFTRST BEPHNEERAIRESFH .
N=19 M=7 BA=—0.5 Ty=2 T,=5 T,=8
Y, =4 Y, #1 Y, #2 Y #3  Y,H#ET
M BM —PC/XT FEIHE. B 19 BKENIEARASER, ML RGE DM
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Tab.-4 The result of fuzry cluster anaysis

L x 5 LIEFER L x B TSR
1 1 5 0. 9723241 10 3 4 0. 870249 :
2 13 14 0. 9593271 1 2 17 1. 8660762
3 1 8 0. 9514745 12 1 0. 8275196
4 12 12 0. 9381523 13 1 0. 8137996
5 17 18 0. 9347538 14 1 3 0. 8049802
6 9 12 0. 9230922 115 10 16 0. 7882448
7 B 1 0.914R16 16 I 10 0. 775684
8 6 7 0. R812958 17 1 15 0. 6671078
9 4 6 0. 8711188 12 1 19 0. 3813048
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Fig. 2 The hierarchial dendrogrum
of fuzzy cluster analysis
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Tab.5 The higher index occurence frequency of trophic parameters

of reservoirs comprised of the oligotrophic limiiation

% HObEaE | & B | 2K At | FisbhE | 9EER | XN HiEH
{mg /L) {mg/L} | (mg/L} (mg/L) {mg/L) (g0z/mid}| (mg/L) | HIBRA24)

X i i} 1 1 i} 1 i 71

£ r ] 1 i} i i ] i 1 71

) & | 0 i i i} i 1 71

& 5 1 1] 1 1 1] 1 0 57

B I 1 0 | i i} 1 i 71

s o 1 i 1 1 /] 1 1 86

o= 1 0 i i 0 1 | 71

Bk 1 0 1 | 0 1 o 57

¥ W 0 0 1 i 0 1 i 57

= R i 0 1 1 1 1 ] 71

I 1 0 1 0 1 1 1] 57

T XK 1 0 1 ] o 1 1 57

E A 1 1 1 1 1 1 1 100

K % i 1 1 i 1 i 1 100

W u i 1 1 0 1 1 1 86

=#ET | ] 1 0 1} 1 1 57

e N 1 0 0 1 0 1 1 57

SN RE 1 ] 1 1 0 0 1 57

mEn 1 1] 1 i 1 1 1 86 .
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Tab.® The higher index otcurence frequency of trophic paramaters
of reservoirs comprised of the mesotrophic limitation
& # HHGEAR | 2 B | B | A | 2 | 9ESE | TN £ 17
{mg/L) {mg/LY | (mg/L) {mg/L) (mg/L) g02/m¥d)| (mg/L) | HBHE(K)
W X 1 0 0 0 0 1 1 43
T p 1 0 1 1 0 0 1 57
& 7k 1 0 1 0 0 1 1] 43
E I 1 i ] 1 0 0 1] 44
= 1 1 0 0 0 0 0 1 29
3. § 1 0 0 1 0 0 1 43
e 1 0 0 0 0 1 1 43
Hek O 1 0 1 0 0 1 0 43
® 0 0 0 0 0 1 1 29
= R 1 0 0 0 1 1 0 43
g 1] 0 1 i 1 1 0 43
x XK 0 0 1 0 0 0 il 14
x % 0 0 1 0 0 1 0 29
K K i} 0 1 0 0 1 1 43
o oW 1 0 1 0 1 1 0 57
=t =2 1 0 1 0 0 1 0 43
| 0 0 0 1 0 0 0 14
s AL 1 i} 0 -1 0 1] i} 29
REE 1 0 0 1 0 0 0 20
#7 BKEMERSBERUEERAZHNEE
Tab.7 The higher index occurence frequency of trophic parameters
of Treservolrs comprised of the entrophic limitation
B & FHGEEE | & & | 52 AREpmE | fHagE | pETR | TR b Eo7)
{mg /L) {mg/LY | (mg/L) {mg/L) tmg/L) {go:/m%) | (mg/L) | HBIEKD
WOk 0 0 0 0 0 0 0 0
B 0 0 1 0 0 0 1 29
£ K 1 0 1 0 0 0 0 29
£ 1 0 1 0 0 0 0 29
fH M 0 0 0 0 0 0 1 14
. § 1 0 0 0 0 0 1 29
B 1 0 0 0 0 0 1 29
M 0 0 0 0 ] 0 0 ] 0
* W ] 0 o 0 0 ) 1 14
= & 0 0 0 0 1 1 0 29
" = 0 0 0 0 0 0 0 0
' K 0 ] 1 0 0 0 0 14
F M 0 0 0 0 0 0 0 0
Mok 0 0 1 i 0 0 1 29
& 1 0 1 0 1 0 0 43
=T o ) 0 ] 0 1 0 14
| | 0 0 a 0 0 0 0 0
b AT i} 0 0 i} 0 0 0 0
nEs 0 0 1] 1 0 0 0 14
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APPLICATION OF CLUSTER ANALYSIS IN THE TYPICAL
TROPHIC LEVEL CLASSIFICATION OF RESERVIOR
AND 0—1 HIGHER INDEX DISCRIMINATION

Chen Yanguo Cai Shachua
(Institule of Reserviir Fisherwes, Minigry of Waler Respurces & Chinese Acodemy of Sciences,Wuhan 430073)

Abstract
The trophic levels of 19 reservoirs have been classified by using @ - matrix in cluster
analysis and its comparison with fuzzy cluster analysis has also beeri made, and a new 0—1
higher index discrimination for the trophic level classification of one reservoir has been
established. All methods are transferred inito computer programmes and the impending
problems of the trophic level classification are put forward.

Key words Cluster analysis. 0—1 higher index discrimination
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