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Analysis of Spatial-temporal Variation Characteristics and Pollution Source of Water Quality Comprehensive Conditions in Lalu
Wetland, Tibet
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Abstract According to the sampling data of Lalu Wetland in January 2019 (dry season), May 2019 ( normal season) and July 2019 (wet
season ) , the improved Nemerow pollution index evaluation method was used to study the temporal and spatial variation characteristics of the
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comprehensive water quality of Lalu wetland in different periods, and to analyze the approximate sources of pollutants. The results showed that
the concentrations of environmental indicators in different water bodies of wetland showed a decreasing trend, and the average values of NH,-
N, TP, COD and TN showed a decreasing trend with time, while the average values of pH and DO in water bodies showed a trend of increas-
ing first and then decreasing with time. The water quality of wetlands in normal and wet periods was better than that in dry periods. During the
dry season, the northeast showed Class II water quality, while the rest areas were Class I water quality, and the regional distribution character-
istics of its comprehensive water quality were gradually getting better from northeast to west. During the normal season and wet season, the o-
verall water quality was class [.During the dry season, there was a significant positive correlation between TN and NH,;-N (P < 0.01). During
the normal season, there was a significant positive correlation between TP and NH,-N (P < 0.05) ,and there was a very significant positive cor-
relation between TN and NH,-N (P < 0.01). During the wet season, there was a significant positive correlation between TN and NH,-N during
the wet season (P < 0.01). From dry season to wet season, the mass concentrations of DO, NH,-N, TP, COD and TN decreased by 61.05% ,
54.55% , 50.00% , 2.41% and 50.00% , respectively. Moreover, the comprehensive situation of its water quality gradually improved from dry
season to wet season. Water quality control and pollution prevention in the north inlet of northeast Lalu Wetland are the key points of water
quality control and control in Lalu Wetland of Tibet in the next step.

Key words Comprehensive conditions of water quality ; Pollution level ; Nemerow pollution index ; Spatio-temporal variation ; Pollution source ;
Lalu Wetland in Tibet
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Fig.1 Sampling points distribution in Lalu Wetland
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Table 1 Descriptive statistics of water environmental indicators in different periods of Lalu Wetland

it TiH DO NH,-N TP COD TN
Period Item pH me/L mg/L mg/L. me/L mg/L
A7k Dry season KA 8.95 8.66 0.43 0.04 11.42 0.49
e/ ME 7.82 1.31 0.11 0.01 1.20 0.15

SEHH 8.27 6.11 0.22 0.02 4.97 0.26

SF-7K 3 Normal season o RAE 8.74 7.55 0.17 0.04 11.70 0.22
FoME 7.96 3.30 0.06 0.01 2.65 0.10

SEHHE 8.38 6.59 0.10 0.02 4.89 0.14

F7K I Wet season TN 8.51 3.66 0.17 0.02 14.24 0.19
/M 8.10 1.50 0.05 0.01 2.48 0.09

SEHIH 8.24 2.38 0.10 0.01 4.85 0.13

HKIH—FE7K 0 A0 /) % -0.36 -61.05 -54.55 -50.00 -2.41 -50.00

Dry season-wet season
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Fig.2 Distribution characteristics of pH in Lalu Wetland during dry season(a) ,normal water season(b)and wet season( c¢)
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Fig.3 Distribution characteristics of DO content in Lalu Wetland during dry season(a) ,normal water season(b) ,and wet season(c)
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Fig.4 Distribution characteristics of NH,-N content in Lalu Wetland during dry season(a) ,normal water season(b) ,and wet season(c)

b

A

TP /I mg/L

00 >0. 016 ~ 0. 022
. > 0. 022~ 0. 027
I >0.027~0.032
I > 0.032~0.040

8 TP/l mg/L /-y, _
o S 0.010~ 0. 016 sk

0.010~0. 017
Il >0.017~0. 023
> 0. 023~ 0. 027
I >0.027~0.033
I > 0. 033~ 0. 040

G TP /| mg/L

0. 010~ 0. 012
00 >0.012~0. 014
> 0. 014 ~ 0. 016
I >0.016~0.018
I > 0. 018~ 0. 020

5 FEEHAAE (a) (FAKEA (D) (FEKE (o) TP B TR4HE
Fig.5 Distribution characteristics of TP content in Lalu Wetland during dry season(a) ,normal water season(b) ,and wet season(c)
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Fig.6 Distribution characteristics of COD content in Lalu Wetland during dry season(a) ,normal water season(b) ,and wet season( c)
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Fig.7 Distribution characteristics of TN content in Lalu Wetland during dry season(a) ,normal water season(b) ,and wet season( c)
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Table 2 Weight of different pollution factors
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Fig.8 Distribution characteristics of regional water quality in different periods of Lalu Wetland
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AL A K T KR 5 2 3 PRSI (475 Y2 Bl iR 2 N — 21
FECL B N AP BT S YR RIS P R B a5 o [RIB Bif o e
e TE ORI A R AN WITHERE | ol T 1 b b A 7 T
X, N AR Al R AR 3 5 K IR, DA e i Tl
TR R R (8 IS SR o B4 S I, 45 i i
K IR o R B kAR
3 &t

(1) VUL 1 b A K9 38 27K TIA ) W D s ] 2
K, FZRI Ny pH ~F-X{E h 8.27 F#fik % 8.24,D0 11y
fliry 6.11 mg/L F&{K & 2.38 mg/L, NH, - N F 3 {f
0.22 mg/ LK% 0.10 mg/L, TP SF-1{A H 0.02 mg/L L ZE
0.01 mg/L,COD F-H#J{H H 4.97 mg/L BEAK % 4.85 mg/L, TN
SEHME T 0.26 mg/L A 0.13 mg/L, AT, VUL
VAN [ A P15 48 A vk J32 349 2 Bk A1 94, FENH, -N |
TP ,COD F1 TN V-S4 {E Ak T Fifi of 1] #E 7% 52 BRRRARG i) e,
7K A4 pH 1 DO (8- S4 {13 3 Ay Btk T 22 £ 56 T o AR
.
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Table 3 Correlation coefficient between various factors in different periods of Lalu Wetland in Tibet
?f{jﬁ | Fi pH DO NH,-N TP coD N
HiZk3 Dry season pH 1
DO 0.296 1
NH,-N 0.591 -0.247 1
TP 0.648 0.825 -0.111 1
COD -0.198 -0.683 0.498 -0.605 1
TN 0.622 -0.185 0.995"" -0.042 0.477 1
SF-7K ] Normal season pH 1
DO -0.506 1
NH,-N -0.092 0.433 1
TP 0.125 0.216 0.766" 1
COD 0.484 -0.971 -0.393 -0.113 1
TN 0.166 0.367 0.942" " 0.694 -0.371 1
FIKH] Wet season pH 1
DO 0.099 1
NH,-N -0.083 -0.162 1
TP 0.009 0.567 -0.474 1
COD -0.025 -0.355 0.788 -0.442 1
TN 0.184 -0.184 0.956" " -0.418 0.744 1

T PR BEAR(P<0.05) , = = FRMR WEM(P<0.01)

Note: * indicates significant correlation( P< 0.05), * * indicates extremely significant correlation( P< 0.01)

(2) A 7K, VO R0 H SR AR AL 3 T ZOK B4,
FLAHIX o T KT, HoK B2 A RO X 8053 A e a5k th
ARG VBB AR AT, PRI K, R b 4
WK T FKIT . FH AT L, PG JH 6 1 i 7K 3
A=K 07K R 0 FOAR K e B Ol R A7

(3) K7k, PE e 104 TN 5 NH,-N 727608 55 2% 1F
K (P<0.01) , F7KHA, TP 55 NH,-N 774F 3% 1IE AR (P<
0.05) ,TN 5 NH;-N fE7ER R 3 IEAH I (P<0.01) . FE/KHH,
TN 5 NH,-N fF7EMk i 3 IEAH DG (P<0.01) o Y@K TN
FELLNH,-N IESAAAE . LA K& , PO 10 1A )
345N PR 22 T 40 R X e 3 5 i 9 3t 1) % A K A7 A 2
RERE ST T

(4) WA ZKHAEI FE /K30, Pa ch & oK /& b DO NH, -
N.TP .COD F1 TN Jif & ¥ B 43 B F& Al T 61.05% . 54.55% .
50.00% ,2.41%71 50.00% , I HHAK B2 A R0 b A 7K 191 30
FIKIZ WA o AR S SR 2R L AL A K T K (A
TR BN 075 Y Bl 1R 2 — 25 P P SR MK (R R
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Fig.3 Spatial distribution of ecological environment quality in Beijing-Tianjin-Hebei region in 2000 (a) and 2018 (b)
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