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Abstract: Land use/cover change plays an important role in clarifying the impacts of climate change and human activities on lake
water environment. This paper takes Lake Daihai Basin, a typical agro-pastoral region in north China, as the research object and
analyzes the changes of land use/cover and lake water quality in the Lake Daihai Basin from 2000 to 2008, which is based on re-
mote sensing interpretation technology, Markov transfer matrix, and comprehensive pollution index method. At the same time, the
method of redundant analysis and econometric analysis model are used to further reveal the impact of land use/cover area change on

lake water quality under long-term time scales. The results show that the land use/cover type in the Lake Daihai Basin is dominated
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by cultivated land and grassland in the past 20 years. The characteristics of their changes are mainly the conversion of grassland and
woodland to cultivated land, the waters to seasonal rivers, and Lake Daihai to inland beaches, marshy grasslands, and thickets of
swamps, respectively. The water quality factors including CODy,,, , BODs, total phosphorus and total nitrogen have different degrees
of exceeding the standard in Lake Daihai. Moreover, Lake Daihai, wetland, and forestland play a positive role in improving water
quality and cultivated land, grassland, and construction land are the main reasons for aggravating water pollution. This research
provides some scientific theoretical basis for rational utilization of land resources of Lake Daihai Basin, improvement of lake water
quality, and ecological protection.

Keywords; Lake Daihai Basin; land use/cover change; water quality; Markov transfer matrix; econometric analysis model
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Fig.3 Interannual variation characteristics of water quality parameters in Lake Daihai from 2000 to 2018
222 KAGAT LML NEEATEN I 20 45 07K FiTs Yo (b B, A SOR FH K B 25615 Je 18 41

B R ASIEEWIAS AR LR S T R8P ) , P2 K R TR A8 A R (18T 4) . 3 20 AFASTEEITF 7K 5 A8
LTI T ST 3¢ 15 YR , PRt J RS Qe 4 BB 7E55 1 HrBe(2000— 2005 4 ) , 15 4488 P (1



732 J. Lake Sci. (#:a#%) ,2021,33(3)
L5 JEHETE 0.74 ~ 0.89 Z [A], A8 fb I B /1N, A5 b %R
L4r 0.8% , K JFsh T 24275 YL B Be. 7F 2005 4 i B 5 4y
g3r \\ e Jy R BTG Y, 2 5 TS e — L RFLE ) 2009 4, P A
R 12r SR VIR B 8 Ak (35 Y AR 3R Y BE) T AE 2009 —
%% L1 2014 4, P {HAE 0.85 ~ 1.41 Z A RIZUAR Ak, AR bR Ny
@ 1o0p 5.5% LK I Ab e S 6 BT B B, 7E 5 4 B B
5 ool \/\//‘ (20142018 47 ) £33 K FRBARBLTF U425 | TEHTAIEA
= 0.8\_/\/ VYL L.

07k . . . 23 TP H/ BHTUSHAKRNXR

2000 2005 2009 2014 2018 4 2.3.1 WA ABFFEEIIAK B H T 32+ #of FH H

[l 4 1596 2000— 2018 4F P {HAfLtaH
Fig.4 The P value trend of the water
quality of Lake Daihai from 2000 to 2018

/DO

-

sd

cd TP

-1.0 & 1

TN

dhh
Sy

-1.0

5 IS AR B 5 I0A
(gd: Bkl 1d MR, od : R, jsyd - GBI,
sy : /K38, wly ARAAIHL , dhh: {578 5 sd - 32 )
Fig.5 Redundant analysis of different

water quality factors in Lake Daihai

FIR R, AT IO 0T (1B 5) . 7K B A+ b A
FAZRY TS HE Pl AH G R B R, RRAEAR 43 3
0.8638 1 0.1032 , BIH ik J 1 2P 45 14, RUR BAH. 2%
SRR DO VR 51518 K AR 8 2 IE A OG,
S8 g A M R R A b 5 £ A 56 5 COD,, \BOD;
TP e 58 i g3 Y b R ) b 2 IE A OG5 4
T B Hh KIS B M MR £ AR O TN e 8 55 bR
Bt KR ISR S R AR OG5 R A b R 15 b
M MR AR SE. PRI, AT RAE R gl xS K
e b RUBACHE P 8 8 T SR RS T, 7 A PR 5 08 38
FE b N T 00 T %, 44 4 3 4 A TR 9
b A4 DX AR A NI /K BRI I

232 W EAMAER il XS BIIA K B AR AT
Z TGRS HT , FEST MW K AR L. 455780 52 R
AASEME S TUA A BT AR — 3, I LUCC X717k 38
5ol — e, HAE A R, 45 R gk 1 .

A TR 9 380 2000 — 2018 45 Hiu 248 — W1 311 4 B A5 A4
B4 SR A] LIS .

1) B 5K Fii5 Jed8 b7 CODy,, \BOD; TP ¥ J¥ 5
EASE, 5K B kiR bR DO Y BE 52 IE AR 2. 1560 R 1
A SRy — R BT A U5 3% R K B A R AR (R
— 5 X Al T R ) Lk K R R AR B — 2 e
% ,3% 5 Ahearn 257 1 Xiao 25 19" B 57 45 SR AR 0.

7 T AT AR P AT X 5 850 T B2 X 1301 K B A B W 5 73— D7 TH A 8N £ 35—
T AR , 1 K R, XK R R B R S 5 75 Y 5 bR COD,, \BOD TP ¢ i
TE M T 0 b i ] 2J 5 R4 0o A /A 5 i i 7 A 7 T S0 o 2 A8V A T AR A ) 1
2, 5 VR TR 30.87% ~45.88% , FLELZRAESG AT , A HFF 2 W1 #k i T AR , X 31K 5 7 A 12
SEMRDEE I . R P B 22 SR P B — VR, DARI AR o5 G /K 728 RE AR B0 5K 1 D 48 Mk T Rt ) A
HUALIE Al A 25 5 7F 3 b s 48 Bk JL-T- 1 X80 A T ) 11 (18] 2) 3 Il B R B e ) 5 B b 22 438 U
TLHERE AW, X K B A S RS . [N ST 2l T A P ) B It R K B A 1 T
PRI 038, PR A 5 7 A T ) L9138 A e 5% R 300 S B [X 92 2% T AR B 35 e e B e Ve, Sk
Jar A B Il FR B iU e TR A 5 A 3 K ST Sk AN 2K T ) PRI AT T RS i ok
AL R FRh A BN WA K R RS T I, X S AR R waem 4.



2o T2 R 2 AR/ BT ALK A KR8 vt AR AN A (2000— 2018 ) 733

1A 2000— 2018 4F M WA K BiAsE Y
Tab.1 Terrain-lake water quality model of Lake Daihai Basin from 2000 to 2018
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BEe I ESHEE 2000— 2005 4F 4 A/ BERAE AL R (% )

Attached Tab. I The transfer matrix of land use/cover in Lake Daihai Basin from 2000 to 2005 (% )

2000 4 1 11 A
2005 4F-

THEA gy KA R B KA o ok AT AT éﬁﬂi kG HEAL IR
Mol w0 i MmO WU HER EE RO
Hrib 9461 163 824 284  — - — 028 0.9 0.02 16.02 7.44 3518

KM 048 9235 397  — - — 087 026 @ — - - - -
RIREHL  1.01 436 87.00 0.05 - — 048 063 — 050 022 025 0.4

LM 186 0.02 025 9655 @ — — 09 031 167 — 401 436 @ —

AR — - - - 100 — - - - - - - -
fiity - - - - - 9%.14 — - - - - — 005
K3k 0.01  0.08 - - - 001 7279 — — 094 082 493 0.5

AT 182 135 026 019  — — 027 9850 — 043  — — -

ATHM  — - 010 037 — - — 002 9813 — - - -
FWHRR 017 020 0.18 - — 007 2363 — — 9811 135 0.08 127
NEMER — - - — — 042 047 — — — 3579 266 7.12

HEAHE — - - - - 1.27 - - - —  12.68 61.08 —
HiERER 004 — — - — 208 054 @ — - — 2911 1920 56.10

Attached Tab.

Bif2 I A9 235 2005 — 2009 4+ A I/ B4 SRS R (% )
II The transfer matrix of land use/cover in Lake Daihai Basin from 2005 to 2009 (% )

2005 4+ Hb IS HY

et ppg SR RBIREAED gy AL AL BB EE R
M Eih M M MM FOHL O W RER O VHIE R
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KRB 054  3.58  78.69 0.72 — — — 0.88 0.05 2.50 — — —
AP 2.001 015 065 9538  — — — 0.75 052 121 — 176 0.40
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BFR T TR A5 2009 — 2014 4F - b/ BB RUAL AR A (% )
Attached Tab.Ill The transfer matrix of land use/cover in Lake Daihai Basin from 2009 to 2014 (% )
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M EHh o AL ML M EHb o WE MR B b
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BB IV A8 2014 — 2018 4F - i FH/ B WL RS A I (% )
Attached Tab.IV The transfer matrix of land use/cover in Lake Daihai Basin from 2014 to 2018 (% )
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M L M M Mt mOb o W MR EEE WO
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