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Abstract: Dianchi Lake, the largest plateau freshwater lake in China, is an important part of the ecological
security pattern in the upper reaches of the Yangtze River. In order to restore the ecology of Dianchi Lake and its
lakeside, farmland along the lake has been converted to grasslands and forests on a large scale since 2008. The
influence of vegetation in the lakeside on the total phosphorus concentration in Dianchi Lake is a long-term
process, and it needs to be evaluated through long-term continuous monitoring data based on remote sensing. In
this paper, Dianchi Lake and its lakeshore are taken as research areas. From the perspectives of spatial
distribution and seasonal differences, combined with the annual change of total phosphorus load of the rivers
flowing into the lake, the effect of the spatial and temporal changes of the vegetation in the lakeside on the total
phosphorus concentration in Dianchi Lake from 2005 to 2018 was studied. The main conclusions in this paper
are as follows: (1) In terms of the spatial variation, the multi-year average of total phosphorus concentration in
the Dianchi Lake gradually decreases from the edge of the lake to the center, and it is higher in the north and
south. From the aspect of temporal changes, the annual average of total phosphorus concentration in the Dianchi
Lake shows a significant downward trend from 2005 to 2018. (2) The significant reduction of total phosphorus
concentration in Dianchi Lake from 2011 to 2018 is closely related to vegetation in the lakeside , and the growth
of vegetation has a certain degree of interception on the input of total phosphorus. (3) The results of vegetation
extraction show that the area of herbs and woody plants in the lakeside of Dianchi Lake increased significantly
from 2005 to 2018, and the period with the most dramatic increase in both was from 2010 to 2011. (4) Compared
with the normal water period and the high water period, the NDVI of herb and woody plants has the strongest
negative correlation with the total phosphorus concentration in the strongly affected area during the low water

period, and the negative correlation between the NDVI of woody plants and the concentration of total
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phosphorus in the strongly affected area is stronger than that of herbs. This paper studied the response
relationship between the total phosphorus concentration in Dianchi Lake and vegetation on its lakeshore based
on long-term remote sensing data, and provided scientific basis for the ecological restoration of Dianchi Lake.
Key words: Dianchi Lake; total phosphorus concentration; lakeside; vegetation; long time series; remote sensing
monitoring; temporal and spatial changes; response
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Firs, BARB AL a0 =X (6). 4 ik 2L 45 22 MAPE 2y
29.10% , MRPE 4 -3.31% LA }2 RMSE "4 0.039 mg/
L, H RS FE s #A T 1:1 2B (B 4(b)) o

_ ™4
ln(TP)—l.SIOSXln(TMl) 13956 (6)

BT OLIE AR A Bl vk B2 A BB R AN ] 5(a)
B, H AR R 20 (7). HISIES U 4E MAPE Xy
27.43% ,MRPE }-6.98% ,RMSE 4 0.033 mg/L. #H
FE T3 F TM AR SRR (1) Al AR AL, 3L OLI L
SRR ) R B R A AR T AR (LA A
MR ELG  BUS B Z nfife 11T 7 (BIS(b)) .

_ OLI5 _
In(7P) 1.5291><1n(0L12) 11124 (7)

FIFH20154F 1 H 4 H E 0 7 A4 Wi ik 5 7% s 1
5 A5 0 ] — REE (o 5. 40 A B U 1(b) s )
a5 BB TIAIE , R 1551 0.73

3.1.2 JEth SR B S 4 A

Pl 6 o, Lo SV VR B A AR B 1 A (] 22 5
SRR T P T )00 FRAI , 25 SR 5 R R T %o
R BT B B 250 AR AL 5 A, L AL A e
BRI R B 9 AR — B
P [ TS T = A e v 1 A ER e 7 7
A ol A5V b 0 A A A B R B M 5, R
e PE IR F] 24 0.189 mg/L; T b B HR 2 ARV X F s
SR IX P b AR AN X 7K A S B
e SRR B A, R R A3 0.170 mg/L 24

&l 7(a) 7, 2005—2018 4F , 7E 2 4.5 . 11 IKAE
1H rp VL 2 A RS B B AIC, Y9 {E R 0.153 mg/L;
11 H BB B d5 i, 1551 0.215 mg/L; 2—5 H Rk
W RIS, 11 B4 1 H 2
AR MR 5—7 A 9—11 A H B2 4 5 K e



1952 G NI NS S 20204F

40 = —1.529In(0)+1.1124 030
R=0.669, n=60 R=0.619, =29
43 T 9% B IR 0.25 [ MAPE=27 43% 5
95% UM X ] g | MREE=-698% W
30k ) RMSE=0.033mg/L
E 020]
£25 i
=) ¥ (s
= & 015F
T 2.0k o
g 0.10
L = 10
= 5
1.0F c 0.05F
1 1 1 1 1 1 1 1 1 1 1 1 1
03 04 05 06 07 08 09 10 005 010 015 020 025 030
TM4/TM1 AU S (/L)
(a) BRI A (b) A RESIE

5 T OLIALIEan B ) A e LA S A 8

Fig. 5 Estimation model of total phosphorus concentration based on OLI sensor

N 2 R IS TR PR 7(b) B BT 5, T
A SV T AR A, 2005 A7 TR M BB
B, HAE S5 3] 0.251 me/L; 2018 4F Rl ik i
WA, el R B AE 244 0.086 mg/L, 2010 4F Al
2017 4F BB BE S0 Th i o AR R R R4 RRR
it H L PO IT BRI B B SRR A K i s B
2009—2010 4F-JE by b X A0 5 J s, L 2010 4F
R 7K 2 W Jd 5 T 2009 411 2011 4F , SeHE 2010 4
TR AN B v R A e ] A o 2 AR N K
SO, ZE PR AECIIIE Y R B AR T T LA R
HEE EFARENA TR R, S BOK AR

= TP/(mg/L)
0.133

0.306

o 8 TG MWK L T SO R BB 2
— T, 2017 4F SV B S5 i s L X £ 802
Fl6 LB i 1 2 ) 43 H1T 2017 4R A RA VL ) 0 ik K B I FAEARE  H.
Fig. 6 Spatial distribution map of total phosphorus Bk Bt i T HAD AR, S 302017 422 .3 .5 A E I
concentration in Dianchi Lake E\@; /\/Eﬂ ﬁz‘\ ﬁiﬁ%m] .
g 0.25 T T T T T T 0.30 T T T T T
g 020 us T ] g 0.25- 1\{\ _
g 1 A
% 1 _—[__ ——r— 1 J;\g 0.20 {\}/{ ]IV\
5 0.154 - i
& ® SN
g 1 d % 0.154 E\ f
e 0.10 4 | !é _ - |
.?; ] |z 0.10 _ E E\E/E\I ]
g 0057 1 & oos. 1
| 1 ’ ]
§ 0 T T T T T 0 T T T T T T T
« 2 4 5 11 WAE1H 2004 2006 2008 2010 2012 2014 2016 2018
R E
(a) H72& 1k (b) 721

K7 R SRR A AR AR PR Al

Fig. 7 Monthly and annual changes of total phosphorus concentration in Dianchi Lake



104 JEOE S O R AR R 2 Ak N A e 14 5 1953
32 EHETHEENR ST SEHAIN B A% T ARG T 5] 2 26 5 T 9(b) AT 9(c) = BH

FE AR IBORS FE VT 25 S 26 I, 20 18 4R 19 A 3
FHG N 85.67% , HEAKE M5 ARAAE YL 73 I B
K 83.33%F181.07%.

8 J& 2005—2018 4T EL il I8 V5 iy 4 B 7 5% 1f
FURFLNDVIAE ARt 2. 8] 8(a) 2 B, L3t I i€
7 2005—2018 4P BAS AAAH Y7 25 A LD
ERnEaS, HEAR R —E&S TARER, X5
PR T S IIWF T 4518 — S, Fifi 2 VL b 390 A 2
BN b, BRI T T R | B A ) A5 R Ml AT B TR
2007—2013 454 W E LT, EZAEB A A TP
g K 8(a)id R A, FEAAE Y T AR AR A YY)
T RS B AR A T, - HL R A ) T ALEL AT P A O
Bl , 33X 2 PR Ry L A R B R B )5 PR OB
BRSTE F L J S A b A 1 o R L T 3
JB, BACSE Ml MG A SAR  eE FOE HRE , E
i1 2 28 5 9 b — AR — T b R 5k o A e A
MAIET () T I, Tt I8ty B A AR )RR A A ) A
YINDVI A8k #4301 , NDVI 7E 2005—2008 448
AEANHH f , 7E 2009 4EFRIR IS /D, 7 2009—2018 4F- i
FHAIN ., A Google Earth [Ty 5 5214 & BH 2007—
2008 AF JEL I I Vi K RASEIRBR KM 3 b Ak, A
B DCHE I T VF 28 55 B AR R RURAAE ), X
—JU [V R 1 47 ) ND VI 2URIREAI

3.3 HEFEE T E S EIRE RSN

3.3.1 IHHETT ND VIS B B I 252510 [ 52
& 9(a) F1 & 9(b)43 5112 2005—2018 4 1L L ) Ve

i NDVI I i S B8 Ve 55 Bt B 7] 25 £k 1 dnb 25 1 23

A, 1 9(c) 2 2005—2018 AF-JEL it A Bl e JE i s ] A2

FERIEER A o IR 9(a) T LA 2V HF NDVI i

1200
900
& 600 ]
300 1
—O—ARAHEY)
—o— MY ]
0 T T T T T T T
2006 2008 2010 2012 2014 2016 2018
GRY
(a) HEBEBEAL

2005—2018 4 1th 405 K ER /3-8 T i B i Tk B 4R 2
PR 2 N B LT Gk DX R R D A A R
T IO IX, RIVUE BH IE 2 DX R R R DN B R
Flo THE5EE 10 A, I LR AR A6 AT
TR B r 2 A /0N VR AR A T B LA A R
T AT A 0SB A7 A AR Ak BT A S BRI
ELTECH AR | AR T 1S R i S A 2 DXl 3t 250
VAN S <2 7N oo 1 T R R iR DG R R s R K]
HHEAMEH . IWE )L m] & i, T PG AL HR 0 2 5
(0737195385 B SBT3/ AN < - [ T i i
JCEBND VI I D WA, SO Pa A
NI LT3: 00 RN &l 1AV AR o @ B i
SR B R DD

& 10 7 22 B, 2007—2011 4F A ) 2 s £ 1o 2
PRAA s N (3] 2011 M 2 5 S 0 fr s/ N
P o BOAR SO BT 2005—2011 4F DL K
2011—2018 AR JF M S vk B i AR fb k¥ . [ 11 2
TR B UR E 4yof Be AR TR SR 7E 2005—2011 4F
DL 2011—2018 4F- P th AIMNAE AR 435 0 e B vk B
AR FA 2 NGO U AR
DBURIC BN, 2005—2011 4F . 2011—2018 4F
T2 T & AL R 0.08% FT 1.20% . 2005—
2011 4F YRt Sl B el i 25 1) IX el b A6
(1), 254 10 ] 33 A4 B 6] B YRt A el vk
T 2 N O o | ST N AN ] SR VAR 8 AN
FRE, B FIE 10 38 2 B, #E i S £ far /s
TNE GRS, 2011—2018 4F 2 45 75 T R s v
Ji v EATS S 3 /)N, Xt PR U T R b T Vi
GHOORI-RIINSY T2 EE e R (e

0.7 1
0.6 i
S
2 |
0.5
—o— KAAMHY
0.4 —o— EAHY
20|06 20|08 20'10 20'12 20'14 20|16 20|18
ARy
(b) HIFHAEHINDVIAELL

P8 b )t A B i i B H ND VAR AR fE T 26
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