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Abstract; As mitigation of organic pollution has become an increasing priority in China, the importance of nutrients such as nitrogen and phosphorus as
controls for improving environmental quality and socioeconomic development has become more evident. A key question for environmental management in
Chinese watersheds is how to sustain socioeconomic activity in compliance with environmental quality. Conventional environmental carrying capacity studies
focus on the internal relationship between environment and human actions in watersheds and overlooks the interactions between activities inside and outside
the watershed, resulting in decisions which may compromise the sustainability of external regions. We develop a concept and corresponding model of
environmental carrying capacity from an open system perspective, in which the maximum sustainable population is determined that meets environmental
standards for aquatic nutrient concentrations ( nitrogen and phosphorus) and balances the exchange of nutrients across watershed boundaries. Using Lake
Dianchi Basin, which suffers from severe nutrient pollution, as a case study, an optimization model of carrying capacity is established. Results show that
the maximum sustainable population of the basin can reach 5.38 million, which is 32% higher than that of 2010. Water transfer, nutrient recycling rate
and pollution transfer are important factors influencing the carrying capacity of the basin.
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Fig.1 Watershed carrying capacity of N and P in a closed
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NFFNI < (POP - BPOP x A) x ANANI (1b)
NFFPI < (POP — BPOP x A4) x ANAPI (1lc¢)
B i -5 1R i A AR
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IR R e i 2
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7 7 5
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7 7 5
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,
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7 5
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HPCU F1 HPCR Z351F5 30 B 35 6 il 2% i Ak
R E B 2 (kg N'a™') ; ANP Fom AZ2S
R s BB A R BPOP 43l 45 1 1t
PRI AR (km?) I IX SR ( =B ) B A 1%
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LSPC 43 il 48 & & o) Bt 9 20 M8 2% it (kg - 3k
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FBAAT 1 AL 77 B (kg-ha™)  TLP /K H 9] CPN
F1 CPP J2 B A& RIS it NFR HAEDY)
AR B (kg-hm™) ; FN I FN,, 435 S ite FH &
5V o AR 1] 051 2R 450 G 40T FP ORI FP
3 6 B A it FH et 55 A 4 P o AL [l U R B R
HH B DEPO S K NOy TR (kg-N-a™) 51,
FLL 554 TN F1TP 9 A3 & (kg-a™" ) ; NANI
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WSV SN o B S80S Wk (=
4%, 2014; Han et al., 2013 ; Hong et al., 2012; Gao
et al., 2014) JAM  FEZPACKE R R VR A F= A
P51 S HOE 1S T AAE YR A i B A ™
PG RARIBT 7 A B X ARAEY) B AR L,
HLAR 2 B0 HUE R U8 T JE it 3 Sk B £ A IX B
2000—2010 4E45 T HE S 1T

(2) AR S AR S5

RBEHE S B8 WA AR RN 45 Fh 75 88 728
AN R BEHE R R A, 32 T U A HE
B R B S AR TS TN R TP HERL 2R 8
BUEATRBA REL, BB A B A S HE O
FHZE1 (Han et al., 2013; 2014).% & 3558 19 A o
HE 22 BOR PG HEHE AR A KSR T A HE
He B S 98 T SOk ( Han et al., 20135 2014) , BAK
DL LA I £ 22 W PR BT IR BEE S HON AR I
AR A 17 5 7K A R U 11 D 6 T A AR
1K RSB R 5AES R+ 1
FRTY B, T K ISR R 59% IR B T 15 K
) AU DB S RO S T i dk 6 /N5 Kb 3
2007—2009 i1 T8 B B0, ST R AR
15 V57K TN F1 TP (4P 347 M W83 3500 Ry 619% F11 88%
R T b 7 38 2 28 IR A AR A T T K A BRI it
PIECER SIB TR O, Al 530 AR b AE T V5 7K U B 3
K T% ( EARE ) 2012) A A3 15 7K 2 2R 4 U
H B R AR B AT SCHR ( EARFESE, 2012 /™ 5 s 45 |
2010) , B € TN F1 TP 1) H 38R 53 51 R 55.5% Fi
85.5%.

®1 HtREEIEESRBHLE

Table 1  Percent of excreta for main livestock in Lake Dianchi Basin

HE TN Hedk L TP HEllk
4 89% 89%
ki 69% 69%
* 84% 84%
R 65% 65%
(3) KA 4L

WA A S B0 T B AR R Bk 1Y
VW ROMIATRE 25 R ) R R B R 1) T R
FRBE ARSI R 3 K 75 Y B i - R
HE RN 15.6 42 m® , SFEX7K IR 5.3 m. 38T 3¢k
Bt (IR, SIS 1998) A LAY bl
FRECH0.51 a7 WA ZURBAE T B 2R 55053 31 0.89
F10.74( kTR ML, 1992) It ) S0 iy A 5

JEE AR AT I U i 5 NANT A NAPT () [e] 5 5¢
R, DG ENH R A L3 2 AR 4 M 26 /K PR 85 o
AR ( GB3838—2002) , YA MY ML A M B B R C,
FUEBEVR B HAn C, bR dfE 40 i i 1 Al 0.05
mg - L™ (WA T 28K JFipmife) .

£ EHRETRABE Y SE RS AN BN GEE RS
Table 2 Regression coefficients for riverine export and anthropogenic

nutrient inputs in Lake Dianchi Basin

SRR FIME PRifiE2E K
ay 0.22 0.02 <0.0001
by -473.00 146.00 <0.05
ap 0.11 0.02 <0.0001
by 75.00 28.00 <0.05

T RAFARTER N y=av+b, Koy IR AB 0 A
NANI E{ NAPL

(4) LHF S5

HR A 3ok T Hb 43 28 5 8 ) ik Hb AR o
(GB50137—2011) , A4y 3% H ik &k 130x107°
lem?® A1 AR 5 VEC 9t 9 455 9 AH S 5 ( Wang et al.
2012) , 45 H X 1 2 15 M 1) B R AR s i
56.42.57.92.119.85 .69.98 . 86.31.67.75 #l 18.33
km” BFHb Y B K ALl 8.04 ,33.81.81.04 ,24.27 .
142.79 .195.01 F1 86.96 km®.

A A I B S AR N BB VI OG TEAR
BRI ASHIF 5T SN T AR N -5 -4 4 B
TR C R TR RN AR AT N B AR 25 2
— 3T 2008—2013 4ERL A TT 14 D E X aYHH C 45
PG , TR AR A N O S 0l gl T A [
ISES WY& A% N INERSET NS I N1
AN G Al Az = IR A o e pRicianl it
WA TS R AT T 2 11 )9 2R 50h 0.44 (R =
0.95,p<0.0001 ) , 2 B LA A b N T A il 75 5K R
0.44 N ;5T SPSS B A, R FHIZ A0 0] I 12 AR A5 VL v
A A A 598 M 155 AR 1 R 22 e R
BlH 77 BRI S48 (TR R*=0.90).

34 B ASEHRETFEERETHARY

LT 3.2 WA B R T A R A B R 2 R A
T DR ) A Ul A B 3 s N O 3 N O R O R
AR AR WA R 2 IR S R A B XA R
MR I SR R 538 5 N, HErfsd A 11 ok 367
TR AN 171 TN BRI B
DX P R pTE T R LAY RN A
A3 49 61 125 .64 111 .93 Fil 34 7 A, sEAL &
9 89% 73% . T4% .84% 60% .56% Fll 42%. I N I



696 |

¥

36 %

S8l ok s R ODNIR TS il 2 R Nk 0 N
(368 J7,2010 4F4 A A H) & 158 7 A M S T
PUR T 5 132% , Ut BHAE — & 19 A Wi 10 1L 45 B
it T YR b A R A — 2 N B R T s )L
T IS B X RS K B (B 3) , BIEIX 2
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