34 5

Vol.34 No.5
2014 10 JOURNAL OF CHINA HYDROLOGY Oct., 2014
Gamma-
XML E KT 22 RAKES
(. , , 210046

2. , 200434; 3.

, 210029)

AT FERARN P RSB AR e M RBRR FIANF AR T AT
Gamma-Z= #7489 F B IRACTEN 7 ik, W BEE A AR R 3 5 B K49 Gamma—F AL AR @it R Ak
BAE RSB TAAL TEEFRY Camma—= A, & BRSMEAHEIRARRE  F F 0 KRTEBERN
Gamma—-= A i id AR E 3 FAF B KK &5 T ARACF LG 5 T E | b HE E RAL A B 6 SR
MEHFMER . ARE 2 AREWHAE A IBIET Gamma—=F N H EHE AW F¥izrEks HE—
Ferrik BT EEERESAFFRATL, EA AR AT Camma—= A T HREN T E T 4T

AR, A ARARE RN DAL T # B

c = AR Gamma 4 5 B RGAT G B AN KRR

1 X824 A
o
9
o
OECD “
b
”» [1]
(o}
;
2
o
b
[3-5]
b o
3 : @
b
:2014-02-26
: (No. 41071018,51190091 ) ;
12-0262); (20120091110026) ;
(1991-),
(1972-),

E-mail : wangdong@nju.edu.cn

:1000-0852(2014)05-0045-06

, @
b o @
[f>|O , 3
:@ ’
(50,200](mg/m?) , 125 (mg/m?)
, “ ’” . 190
(mg/m?) “ ? 60 (mg/m*) ,
. @ “
( , )
s “ ” ; “ ” (
b )
(2013CB956503 ) 5 (NCET-

o E-mail : hydrol@163.com



46 34
, , o ,Gamma-— Ex .
” . ¢ ”» . @ En T .
, Ex H ,
” , , Gamma-— En. ,
. Gamma o
o 12 ; )
, Gamma-— T:
( ) o
2 Gamma- 2.3 Gamma-
Gamma-— )
, Mamdani— Gamma
Zadeh m_ (1) Gamma- :
2 @ Ex En Gamma
x;
@  x=x'+T, =« Gamma— ;
91 @ ., oy DO D oy ow
Gamma— - Gamma-— A ;
@ D0-@, N  Gamma-— o
51 (2) Gamma- :
U U @ Ex En Gamma
A, v, v
Q@ x=T—", =« Gamma-— ;
y=uy (%), x A
x U [10] @ ) J’:f( T_x) ( 1 ) o }’ X
b ’ o A .
[11] ’
6 @ D-®, N  Gamma- .
o , 3  Gamma-—
' 3.1
o Gamma ( (1))
Gamma—
’ L . ' ® ; @ ; @
’ Gamma— o 1 °
e x):M (1)
T(a)B" [12] ,
— a1 -t
Ie= | e (2) . a(Chl-a).  (TN).
:a,3>0,a ; B o (TP) (SD), 6
2.2 o
Ex . En He 1,



5 . Gamma— 47

1
C ) Table 1 The classification index of eutrophication
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Fig.1 The flow of the assessment method for eutrophication level based on
, Gamma-—
Gamma—cloud
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Table 2 The criterion of the numerical characteristics of Gamma—cloud

Ex En T

TP,TN,Chl-a SD TP,TN,Chl-a SD TP,TN,Chl-a SD
(S int S )12 StuintSonin (Shm=S1in)/3 285 /13 S S tuin

(SamintSoma )12 (Samint-Somax )12 (Samex=Samin )13 (Somex=Samin )13 Somex Somin
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Table 3 The values of the numerical characteristics of Gamma—cloud

TP/mg-m> TN/mg-m™ Chl-a/mg-m™ SD/m

Ex En T Ex En T Ex En T Ex En T
1.25 0.83 2.5 15 10 30 0.5 0.33 1 15 3.33 10
3.75 0.83 5 40 6.67 50 15 033 2 75 1.67 5
15 6.67 25 175 83.33 300 3 0.67 4 325 1.17 15
37.5 8.33 50 400 66.67 500 7 2 10 1.25 0.17 1
125 50 200 1250 500 2000 375 18.33 65 0.7 02 04

250 33.33 300 2500 333.33 3000 75 6.67 85 0.2 0.13 0
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Fig.2 The Gamma-cloud under each eutrophication level for the assessment index
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Fig.3 The distribution of the water eutrophication level
4 Gamma-
Table 4 The data and results of the assessment method for the water eutrophication level based Gamma—-cloud
TP TN Chl-a SD
/mg-m®  /mg-m” /mg-m™ /m
130 410 0.88 2.98 0.2505 0.0454 0.1554 0.2142 0.2742 0.0040
21 180 4.33 2.40 0.0000 0.0000 0.5847 0.1135 0.0949 0.0001
50 969 491 1.46 0.0000 0.0000 0.0000 0.1501 0.2169 0.0013
26 1020 16.20 1.16 0.0000 0.0000 0.0000 0.2164 0.2665 0.0014
87 1540 15.38 0.65 0.0000 0.0000 0.0000 0.0000 0.5782 0.0137
140 2270 14.56 0.27 0.0000 0.0000 0.0000 0.0000 0.3078 0.1955
135 2140 77.70 0.36 0.0000 0.0000 0.0000 0.0000 0.2089 0.4548
332 2660 82.40 0.49 0.0000 0.0000 0.0000 0.0000 0.1364 0.7558
136 2230 95.94 0.37 0.0000 0.0000 0.0000 0.0000 0.2112 0.4913
708 6790 202.10 0.31 0.0000 0.0000 0.0000 0.0000 0.0000 0.8981
500 16050 262.40 0.15 0.0000 0.0000 0.0000 0.0000 0.0000 0.9902
670 7200 185.10 0.26 0.0000 0.0000 0.0000 0.0000 0.0000 0.9243
5 ( )3 ) ( )3
Table 5 The comparison of the assessment methods for water ( ). ( ) ( ).
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Comparison of Different Methods for Phytoplankton Chlorophyll-a Concentration

Measurement: A Study Case of Water in Baiyangdian Area

WANG Yufang', YANG Shibin', LIU Deyin', ZHOU Xushen?

(1. Management Bureau of Haihe River Lower Reaches, HW CC, Tianjin 300061, China;
2. Haihe River Basin W ater Environment Monitoring Center, Tianjin 300170, China)

Abstract: This study compared the 4 methods for phytoplankton chlorophyll —a concentration measurement, i.e. the hot ethanol extraction
method, acetone extraction method, BBE fluoroprobe instrumental method and YSI 6600 instrumental method. The hot ethanol extraction
method is used widely in the world now and the acetone extraction method is normally used in China.The study results show that there is a good
comparability on measurement results between ethanol extraction method and the BBE fluoroprobe instrumental method. The concentration val-
ue level may be overestimated by the acetone extraction method. Some difference of results may be existed between the YSI 6600 instrumental
method and hot ethanol extraction method. The results of BBE fluoroprobe instrumental method can be partially adopted. The results of YSI
6600 instrumental method can be used as a reference value of the experiment. The omission of centrifugation in the acetone extraction method
caused some differences to the results.

Key words: Chlorophyll-a; hot ethanol extraction method; acetone extraction method
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Gamma-Cloud Model for Eutrophication Evaluation
LIU Dengfeng', WANG Dong', DING Hao?, ZHANG Liyuan’

(1. Key Laboratory of Surficial Geochemistry, MOE, Department of Hydrosciences, School of Earth Sciences and Engineering, Nanjing 210046,
China; 2. Taihu Basin Authority, Shanghai 200434, China; 3. Water Resources Service Center of Jiangsu Province, Nanjing 210029, China)

Abstract : An eutrophication evaluation method of Gamma—-Cloud model was proposed based on the theory of cloud model, with the assumption
of asymmetry and unilateral constraint in membership distribution. Numeric characteristics of Gamma—Cloud model belonging to each eutrophi-
cation level were determined according to the established indicators; and the weight was calculated by analytic hierarchy process to generate
Gamma-Cloud models of all indicators. Distribution of the certainty degrees belong to each level were determined after weight calculation; and
the eutrophication level corresponding to the maximum certainty degree is the final evaluation. 12 lakes and reservoirs were evaluated with this
model. Comparative researches with the methods of single index, variable fuzzy sets and normal cloud model shows that Gamma—Cloud model is
effective and provides a new way of eutrophication evaluation.

Key words: cloud model; Gamma distribution; AHP; eutrophication evaluation; water environment



