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Abstract: [ Objective | To provide a simple, scientific and reasonable method for water environment forewarning
of lakes(reservoirs), the evaluations of water quality and forewarning level of Putian Dongzhen Reservoir,
Fuqing Dongzhang Reservoir, and Sanming Dongyaxi Reservoir in Fujian Province were conducted.
[ Methods] According to the Weber-Fechner” s model, dissolved oxygen (DO), chemical oxygen demand
(CODy,) » total phosphorus (TP), inorganic nitrogen (NH;-N), total nitrogen (TN) were taken as the
evaluation indicators of water environment for reservoirs. The water quality and forewarning level were
evaluated using comprehensive index k; of water environment. [ Results] The water quality warning levels of
Putian Dongzhen Reservoir in the 1st and 2nd quarters of 2010, and the 3rd quarter of 2012 were evaluated as
moderate or strong warning. In the 3rd quarter of 2013, it was mild warning. In the 1st quarter of 2012, it
was moderate to strong for Fuqging Dongzhang Reservoir. For Sanming Dongyaxi Reservoir, the warning
level were mild in the 4th quarter of 2010, 3rd quarter of 2011, 3rd quarter of 2012, 3rd and 4th quarters in
2013. Otherwise, the warning levels of the above reservoirs were moderate. [ Conclusion ] The organoleptic

water environmental quality could be evaluated and reflected objectively by the Weber-Fechner”’s model,
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which was considered as an effective tool to assess the effect of water environment quality. The model has the

advantages of simple calculation process, high evaluation precision and good application. It provided a new

method for comprehensive evaluation of water quality warning level for lakes (reservoirs) and expanded its

application.

Keywords: Weber-Fechner’s model; lakes(reservoirs) ; water environmental quality; forewarning

AR HE P EME SSRGS N, M
T OK D 7K 20 55 T Al 52 B R AR 35 . 8090 OK B
VB N E A T R K KR s N2 A 7 A T T 3
SRS KR 7 — R E R s Y. T OK
O AT AR A T AR T RO K K U B 1) Dy e 2 A
KD [ 7K IR B e — T 39T TR 4T 55 Rt
PRI OK ) TiUE VT 18 b A 3 51 3 47 K o T
TR WA A b W AR AR AT R AT
TURAMWEGE . B 8 AH 5 A9 198 OK D 7K BT PF A5
R0 SR PR R BRI ECAR RN R LR B RSk
a0 TR > N2 TR N NG I 228 T 2 S A G b e
F1A—3% & 4 LB (Weber-Fechner’ s Model, fj #R
W-F S8 K P T 19 it 28 h 8, b 9% A 90 2 4 19 .0
TR B A R S B A T R o BE VA Y R 3k A B S
ok SRR ¢ Z A0 PR R L 00 9k
FHF 75 2 R0 B2 U . 24 Uk D e R T
R — 2% A 9 5 ALV T 2 ARORR B B VT4 L e ST
SEUOTE UK T A0 B A g A e b B B R T AN
AL AR T 50— 2 A A AL A N FH S B, H AT,
FoAA— DA AR A & ] T AR S PR o A OK )
B E IR Ak DL B K IR B T Ay T A g R
HUEA MW A L AR R B A TR I R
(R e LI E DU

WA K PR 7K 5T 102 T A1 1) AR J5T 390 o R 4 7K 2R
B Jo i 1) 2R ST K BT T A A R RN A AR bR
HE K TP 48 b DA e 4 25 (] e 5 380 415 4 25 (] %
i J— AE S E K BT 25 TUE DAL 48 2 OF BL7E WL
o AR BB A% S i ey 4 S R) H K BT AR AR 0 4 2K AE R
FHE P A5 B SR 5 X 45 PEAN X G2 (10 7K o T 45 G ik A 7
ZEAA VAL . AT B i 3X 28 K BT R AR 9 AL 2 1R OK
JE) 7K BT T VA B M A 2 — s R B UL A 12 i A7
WRA , 3hE B T 5 8 A AR 8 8 0 AR A 0l T
WLBE B AP R AR ACE R 2 VA B A B
(A 5% 3 BEAE A T 35 A TF AN F8 5 AN BB 58 4 R B TA
OKPED 7K 5T 00 () 4% 51, AR /D ¥ %5 i 4 (dissolved
oxygen, DO)E 7K J5T 15 % PFAN 1 48 b5 LA B2 3F i 4F
PR 58 8, i ] %5 B A K, O B8 AR BT X 42 i 7K 3R
B ARG AN R . B AW W-F B
FHF 5030 OK ) 7K A58 T P I LA AR 2245 19 85

ARDIIK PE A3 2R 5k K R L = WK 2F 8K i 2010—
2016 AF 7K 5T A Bl %) 25 7K B BEAT 25 A VRN L 5 AR
T GR D 7K B0 858 1% DA $12 (3t — b o 7 g 20 L FD LT
B TR SRR A B A T i

1 W5 Jitk

L1 FE-—ZEFNRBERFEE

W-F B A R AN -

k=algc (D

O h—— A" Y SO B 5 o4 B 58 i 33k
e ENC S

W-F #8055 F T 10 OK 22D oK BT fh v, BT
AT 3 st O¥ o5 R o BLoA K b 5 il
IKIRAEAR AL 5 @B A AA SR AR & WA 2% B 45 A
XA RE L ;. O F5 0% B o & %K S b ik
Jo T R (14 6 T [R] — 48 B o R 0 T AE 1R OR
JE) K ST VBTN R AR AR W K B 2 A K AR AR . A
A8 o PR A K TR AR AL

HFLLE 3 A&t W-F BB ¢ R U] Ko o

By =a,lg(c, +1 (2)
ook, — 5 AN WIS 5 S IK T FE AR TS Y X

MNER G ERE a; S5 AR RUES 5 IR BT AR
FRIIAE 5 ¢, B AW B A KBTS s e
We B P AR AR s ¢ +1 M E MR 1gCey +1)>0,
A LAAE 2 0 T B R 5 D 4 SR

1.2 WHERFENEMSEAZMIEH L &

12,1 #EdgieaE 1A OKE) K 5 10E 3T )
BE—ANHUANZ B . Z 0K E S RGN, 7
BEAT I OK ) 7K T DEAN B B 5 48 B A T 45
TN B, R BN S5 R A R b . B AR I
Mo E A E AL 2 Fh. T ANRE R 4
% SRR PR AR LA 5 B B R ABGE B A E 1
HE e = AR 5 25 F U —F8 b5 1 B A7 76 1 73 5
TG R RE I fr 45 SRR BB 58 42 S i % UL S B A
Bl o SRR S R BOL K 4 W0 OK D 17K 5 5
B AT« 38 3 7K 5T 48 AR AR 5 R B 1) KNG R OR
SE AR AR AR 25 5 0 S L 0 SR AR S R R T 2
S AR 2 LA S B S DA 8 AR AR K B
%7 2 AT AR 8 7K S F8 b 18] B4 22 5 R B 70 LA A 45




el

RTE 2R AT 50— A AR BLLE I R T0U& 374 v i 17

287

R A L {1 B 7K B A B A TSR B A A il
K B B (A W TR S A B DR O SR AT S
bR, HHEALRIT

(L R W0 OK D 48 7K J5 48 Bt I %5030 o A7 b
HEAL  THBR B 452 0

cij = c (3)
ooy 58 AWM A § AR TR B A M vk
JEAE 5 ¢ 55 4 DN S 5 A K JTURE A A 0 v
JEFR AT s ¢ 5§ IR TR AR A o bR e R Y
e A

(2) IHEAA WM S0 7 AR IME ¢,
bR 22 S, .
1

E]:*ic‘,»] (i:192,39..-a71;j:192339...37n)
i=1
(4)
) (5)
(3) R IRIRIZ T RE O, .
0,=ig—f (6)
CJ
(D) WHES j BIEARAE o .
o= %
2.0,
1.2.2 BT A¥aigR kb B b HENTEAN

;e,.:;z'lk,] (8)
Aok, —55 ¢ NI OK D I SR AT W25 &
PAEEI
SIBUR S/ €78} el 5 & k. (E 5 X5 L Y
Hb 3R K B 85 BT 3 A 1fE (GB3838-2002) F i Ak i 153 3]
LRG58 FE T G R B WITE OK 2R K PR 5% Il i
S5 LR A R AR B OC R L IR B E WA OK D 7K
PR, MY W-F R A Al . 2 i
HLAT DL RS T4 S 2 B R AR X K BT AR bR T g vk
A Al R OR Y L PR IE L BB A AR IR OK
JE) 7K BR 58 5 i A9 J i 0 R AR Ak G R R B isE OK
JiE) 7K A5 o o AR Ak 1Y 5 ), I B A% 52 3D M X 5 45
o [ B A 1] A B A ) BU A s RO, 38 ok N7 PP AN 46 B
AR RS 2 I 5 4 2 ] BAR 4 2 18] Y w5, JF BT

£z =
LiE

eSS aod T v BE A8 S e i g 4 2 [ TR K S A B 9 23 26 AR
SRR 05 55 e S AU 0 A R BT % WL A 114
R S RO KR A T 5 AR 1B A 22 S AR ORI
RO SO T A B0 (A A SRR S B

2 FBIRESE

S OE L
A A AR K RS R oROK R L = AR
R IK 43 245 A Hb X 3 0 AR R 7K K U [R) Bsf A 2
A A K TR W X PR L AR 9 LA HE AR I
TR ARG AR SRR = W AR &K 2010—2016 4F
IR BT R ) s Xof 45 7K B 1 AT 7K I B 0 DEA L X R 2
B ] T K 2R K B T S G o R VT AN AR AL 14 i I
Rl HLAT B B S, 7K PR K 0 B o VR T A A 4R R R
AT
2.2 WHEFMIERNE

%7K g DO, CODy, s TP, NH;-N, TN %5 3F
AR 00 R EE DL 28 B SRR i T Y 4R b ik
R 1 Hes VK BAR HEME (i T DO 2y Sl 46 4
PR T 2K bR AR - AR 4l 28 =X (3D AT hr £k, 75
AT ) — (IR & P F AR , SRS AR 53 5]
4 0.051 8,0. 111 0,0.257 8,0.490 2,0.089 1,

2.1

1 MRKFERERAERE mg/L
- KB bR

i ; N ; =
1% Iz MW Nk VE

DO AR 90% (8 7. 5) 6 5 3 2
CODy, 2 4 6 10 15
NH;-N 0.15 0.50 1 1.5 2
TP 0.01 0.025  0.05 0.1 0.2
TN 0.20 0.50 1 1.5 2

2.3 MEk &

27 1 3R K I 45 o a A o L AR 5 2 2 (2) A (8)
SRAFLE G LR EL Ry B ST b (H 5 TUE SR Z A
KR, HAREW K 2, i3 2 W%, &,<C0. 046 2 B 7
AL R TC L 0. 046 2Tk, <C0. 094 0 B Ny jR
0.094 0<{k,<{0.154 7 JyHr2,0. 154 7<k,<<0.218 4
S E A0, 218 4<k,<<0. 263 9 S, =>0. 263 9
N, 2010—2016 4F 4R @44 1 H AR INKE 4@
T8 AR TR IK B = W AR TR K P 4548 b W N B 2 T
YIS G5 mAa 5k (HTE R 35,

TRa R

K2 RAXMEBEL L ERAESZR
kil 0. 046 2 0.094 0 0.154 7 0.218 4 0.263 9 =0.263 9
AR % B g hE £ iy




288 K A DR 4R o5 38 %
£3 BHRIKEKNEIES 2010—2016 FEFEFHES kL & mg/L
Ay = DO CODy, TP NH;-N TN k;
W1EE 6.88 2.50 0.13 0.13 1.05 0.170 4
2010 W2 EE 6.69 2.52 0.03 0.06 1. 40 0.155 6
%3 B 7.81 3.24 0.01 0.06 1.19 0.1315
WA B 6.17 1.93 0.01 0.09 1.05 0.116 3
W1EE 9.16 1.29 0.01 0. 04 0.99 0.113 8
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3B 8.15 3.51 0.01 0.05 1.19 0.132 5
554 TR 6.47 1.49 0.01 0.07 1.04 0.114 5
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