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[Abstract] In order to explore the spatiotemporal distribution characteristics and pollution sources of
drinking water sources in Genhe City, this paper collects water quality monitoring data from drinking
water sources in Genhe City, analyzes the spatiotemporal distribution characteristics of water environment
indicators, and analyzes the spatial distribution characteristics and sources of water environment indicators
based on Genhe River water quality monitoring section data and on—site collection data. The results
showed that from 2015 to 2021 (January to August), the overall water quality of the Ulikuma State
controlled section of the Genhe River fluctuated between Class IIT and Class V, and the main water quality
indicators affecting the water quality category were chemical oxygen demand and permanganate index; The
water quality and color of the Genhe River Basin are mainly affected by the leaching and loss of humus from
the forest source area. The pollutants in the Genhe River Basin are mainly natural background. COD,
Ammonia nitrogen, total nitrogen, and total phosphorus account for 94.97%, 93.81%, 90.35%, and 88.99% of
the total emissions, respectively.

[Key words] drinking water source area; Spatiotemporal distribution characteristics; Pollution source analysis

515 MR T IR B S 3RTAE N FI KA TR E shsgmd . 3

KBRS AR e MAF K RERERE, AU Z RIS — s, sk R0 A0 TOR 2 48 1
SERK GEIR ORI RVE B R Y 2 B SGIE AR S AR T, AL B, 0 HrCoD.  mRER ER TR B R AR, RN K R AR, IR
SRAEKIE M, T 22 GG K AR BE PR AR R T 70 KBRS VAR AT U, Bl AN A il F 7 R 8 2 P A AR S 7K
AN DR 2R B2, B U I 2 0 A R AL ol 8 BEBOR AT RE R, Fi HH I A 2 3K B AR AL R OB A B TR 2
FMSERANE . R T P PR 0 B A AN A A T i B OR E E. [H K

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 147




Ecological Environment and Protection

A2 IR SR~
B 755 12 WA 1.0€2024 4F
ERM. S| TIS (ISSND: 2630-4740 / CHETIS): 715GLOI2

T BURE IE ISR AR 15 Jti, (R} 2 St 7 2 Bk » A 78 B 1
P BRI 7 7K Y5 b 7K S5 AR 25 4 A1 A0 G B SR, K %
PR TR R AR AR A SR 4R 5, (R0 X 30K B IR B A0

W IE RN, 201528 2021 FE VAT 7K BT i 51, E 2252 CODA /51 il
IR LR ERE I o AR AR R T 5 Y, N o5 P B i
ARG . AR 2, WS QYA N, R348
RANFEEIR D SEOREE L FF. XL R IR T K PR 4 A
I ERER AL T AR

1 BERl5HE

1. B AL X S

MR T, Hish R 22 AL B Va3 . AR DURILH, AFR R &
120° 12" #122° 55’ , db450° 207 #52° 307 , $HA M T
R KK IR HL, 20164F R E . 7K VB HE A FL K BSR4 v 7k B,
MR 7K A76” 8m, Yt I PG, RS ARIAT T X o 12 g o 15 [ 4 W T Ay
IR — B 53, HOFE S AR, AKOSCRRAE 2 . 7KL — DL
K, BEAR AT P4 5 500m, 5 12m, = FE732. 35m, PY4%10m, fit2 & 78
KA, Wil BUK R L. 073/ K, SLFR0. 56 J5l/ K.

L. 28Tk

L 2. LR Gu it o0

AP TR AR T 77 2R K K g e A 0 AR, 4R T K A
R 2354k . R FExcel 2021F1SPSS 26. 0BEATHAE /347, 1%
Bi0rigin 2023F1ArcGIS 10. 8SZI R AT AL o

L. 2. 295 Je 4 7 2% 0] 43 Afi 4341 7 i

WSO B F0IX ek P M ) R F s e S S FL AR A, S — A% e
S NArcGIS. FIFHArcGISH]”Spatial Analyst” Fl g B 446 {EH 125,
AR R ORTG Ys 5 A, 3383t “Hot Spot Analysis” T.H iR
ST G, b AT ATREAE, B 52 15 YU

2 BERE5HH

2. VARIAT AR IR 5 R R

AR 7 7K 5 AT AR VT 75 V] 92 M £4 500m, I 1 2m, 50
WK AT T EU R KB, 51K B AR . Fik, 1RHE2016~
2021 4 [ AR AT 1] $23 DhFr 7 7K R AV 00 35 SR, b7 T /K 5 BT O AR
) 1R AR 5 R B W T KT AT AT

2. 1. LTI K T AR BR Bt 34

F2-1 AL g PR I 3 K TR AR A B AR A (B mg /L)
fabx
T [l eai IR R REL HHAEAGH A
kisis
2015 4 5.8 19.2 1.6 2.8
2016 4 7.2 15.5 4.4 2.9
2017 4 8.0 15.8 1.9 4.0
2018 4 6.7 2.3 5.8 2.8
2019 4 7.9 15.1 3.7 2.0
2000 4 9.2 19.7 7.5 0.4
2021 4E(1 -8 H) 8.9 7.0 17.2 2.2

MRHE2015 45 202 147 5 g e W THI 404 o, ARTRT K R 7E T LT
BRVIAW B 20164 NITIE, W5 IRFFIEI~T12K,
12 T A 2015 20204F 4EFF TTI2K, 20214F 1 H -8 H #VAhx
. IR TG 2015 8 2018 F B AETTT 2, 20194 PR & 11
%, 20204 f120214E | T, 20214E1 H -8 H #8VE. BOD;[4:20174F
A, FLAE AR RET T TT2 AR /KOBR 3 B AR N - AL T
AR e 4.

2. 1. 2R BaAR H L s

TESSHT T MR 2 g F5 U 18] (9 4 B /K B Ak 5, AR F 7k
— LT AR FRRR I A S

NP 2-1H7R, 201555 202 L4 [A], ¥ A4 & LI & YEF51E5. 8
£8. 8mg/L, 2 FI3 MK, HAH B ZETTIZE A ET AR
BRI TR BIE H 2R E 4, 2015H120214E5 H A RISV, He H
PridE ISR, BoR W KA B vm. HHAERTEE
T A4 AR REAE TTIZE K

14

12 4

104

10 L

4

18 28 38 4A5A6A 7TA A 9A0ANBRA -
HAE

e R 111 2%

¥
|
Ly
Y
i

204 -

- _.J'L
\* d \;.,r'Jr l

I RER L)

1B 2838 48 5A 68 7A ¢A oA 10811 A128 -
AE

—
[
1

BiZR R IE I meL)

T "”+ T

182838485868 7TA 88 98108118128 ..
HE

148 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Ecological Environment and Protection

A2 IR SR~
B 755 12 WA 1.0€2024 4F
WERM. | TS (ISSND: 2630-4740 / (FFIEFIS): 715GLOI2

(=%
L

e e e

ﬁgii{ﬂﬁ? (mg/lL)
/I
———
—
.
//
]
/
\
|
|
\
|

182838 485868 7838 9B 108118128 ..
AE

El2-1 5773 Wm 32 e ds A AL

R AR AT 2 77 2 35 W T 4508 o, B 2= v K A A TR 4 2 5
A SR SRR ECRE T, T RS R AR T K R H R S = A
HIJE R 20214E8 A, /K IR FE A B30, 5 5 71 PR Wi 4k
A A SRR A TR RN N — B 2021 F LA BT A, 148 T
IR T B R =2 20204F [F) 3 1A 79 %, 0468 5 g P 3 i T A 7 75 4L
AN R IR SR TR ORI, FEma K IR K o

2. 2RO 2 A AL AR AE

7E [ 2 I T K0T B 225 SR 2 BT (1 2tk . b, F20214E7 A X6t
MRS K AR b v R AR B AT T R AT

2.2. b REE

WE LR ER, R RISK RS T =R ETE357102mg/
L2 [8], “F¥{E 56me/L. A0 EI2-257R, Ab 5 75 A vk 8 1 2 )
R RE. TR R B RRE; R T
SR A TE60mg /L LA I, % iR 4k 22407 60mg /L2 7],
U B AR AL T BVIOKE s R PR 2 35me /L, &b T
VIR

COD/ (mgl.)
<40

® 30.1-600

@ 011020

F2-2 MR A b 2 75 4 B 2 AR RRAE

2. 2. 2R IR Eh Fa 4k

HRVAT IR s e R Bh F8 AR FEAE 13, 1738, 3mg/LZ T, °F
Y921 5mg/L. WIEI2-3fTR, MRk sh e B FFEfE =M L2
U B I AT U B I B AR N S AR AR A SRR AR s
R TR B FE 2 A6 25mg/L LA b, Wi fE 157 25mg/ L2 ], -
W K AT BVEIKE s NI BEK A 13, Img/L, 2TV
FIKF o

e (o

P RN AR R B/ (mg/L)
130-130
® 151-2%0

@ =ooms

BI2-3 AR K A R R AL 8 s () AR AR AE

2. 2.3 HAENTEE

HHAE T AR RUK IS T &N — N E R, WA
g5 TR, AR AR 1 H ARG TR IR TR0, 371, 8mg/L
Z [0, BME ML, Omg/Lo 75 (] 43 A A, i X e H AR 77 4
FAG B, B R IFET L. Omg/Lo {EEEANTRIR KA L H 2R
WHEABKREMCT I TR ME (<3ng/L), R ZIEIsib T
K IR R K.

BODS / (mg/L)
<100

. LO1-178

Bl2-4 MR A H AT AR R AR AT

2. 2. AR A WK

MR AT ek /K A4 b B HLBS (TOC) I EEAE 13, 2738, 78me/L, 13
821 49mg/L. tn E2-5 7, TOCHITFEAR Ak 5 COD A 1] 43 #i 1
T8, R BB I 30mg /L, R IR FE A BT R L kAT, A G
3Tk R B, R I TOC 5 COD B A 42 3% 1IEAH ¢ (r2=0. 98, p<
0.01); COD/TOCHIME>2. 6, KEH/KMEH I ENM EZANETIRE
GIKY/B

o

TOC / (mg.)
13.0 - 200
@ 20.1-300

@ 01388

B2-5  HRITIIEOR A B AT WL 2 1] A A RFALL

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 149



Ecological Environment and Protection

AR IRHJHTRI
B 755 12 WA 1.0€2024 4F
M, W] TS (ISSN): 2630-4740 / (FhETIS): 715GLO12

2. 395 YR AT

2. 3. 1 RT5 Y

(1) Tolbys Bl HE SR ARYE PFAS VR 75 Yo 2 RO i
DU, WPAS DUR TS N TE 8 A 77 1 2 Al = B DL/l o =,
HAa gk FEE RS EFE LA, & SfE L
A7 o AR A A5 7K AR B B I 45 3R, K o0 MK R Kk A3,
TiT5 /KAL) B Tl PR /K A 3 ) 200 A B 5 B HERR, 36
4y Tl R K i N M 32 8 28 R b, A7 38 4 A ML A7 78 BN
LT[ o 7K R SR AR

(2) SAEAE V5 15 YU HE TSR ARIEIPAS DUR TR O 8T
S5O, WA IR TS K F BB K AL, a8 FHENTT
TAL I S K IR B AR, AR AR o 40 T AT BUX A5 K AN
BATTE B R G HdE, XAk 5 KA E B T 208
A2/0LE, PUT —FATHE . A BBNFUR G 9 T A 1w TS
THHERCR .

(3) UASAY. 38 6 75 5 YL IR HE R o FUBEAL B & TR I 2 A
WAL IR . FRTE/N XA, 835 R K A IR BT
YWIHES . FRIEKE REANN B S SR A .
B AHHIHERR R A R e BRAL A Ak, T
KA. BEARFWIARRE . JCE. SR BB
SR

2. 3. 2RS4

(1) RAEIH IS YR HE R . R ARG YRR A B 4
VeI AP K, CLYRIR IR K A o AR 58 TS Ll AR 5%
S5, 19BN % X AR AR 35 TS PR R . (2) FPAEk
EYRHESE . N T BRI, BT G, SRk AL
YR RN R4S LR KRN SR
e AR KPR A R ORI A AR 7= e 1 B I,
{HRS ZAF AR 2% TR KR S0 FR B = B KR
PR G G B AL R AR IRAIK, B I0/K b EUss & &,
SRR . 35 YL 52 H AR A R0 N RIS B A 2 e AL
FHERCIA o AR FH 8940 RO AR A E IR 358 o 2> i Hh 3R 42
W BIEE T R RNAME, ARV AE SRS Y. Q) E& S
R TS JURHE R o & B R B SO/ N TR, AL AR
FAT50k, P bT5k. WA T10k REKE /T 500 R
RN . (4) PRECA R 15 GURHERCRE o MRHRRD R b ) K
AR TR TS B i DS 43 o (BT B AR S 78 IR 2L,
i 5 E SRR FE X SR AICOD. ZUAL A EFE R I 75 e £ A7, LA
S H T IR BT SRR

2. 3. 3y G fu et AT

HRAE I A 45 5, AR 9 75 e HEBORIR 3 22 LUK B AR
JEAE, COD. AR SR~ BB B HERUS B A94. 97%.
93.81% 90. 35%. 88.99%. BRIMELAJEKAL, COD N AYG YL 32 2
KEBEEHIE B S &R LI A, HE S A
1099. 88, 768. 64, 410. 630, Z &N J9¥5 JLih 3 Bk 1 Ik
BUEW, AFBCE AL 060, S N Y5 Juli 2k B iaiAETE

B EHOE, PR BN 123, 190, 83. 98I, EAELIE. HIAR
TR BRI IR 3 X BB A HE O — € . AT

T, AR P T5 G E B DL E AR AR 9 T, A5 G 0 R
AR ISAE — € STk, Lol sURFIIARA & B IR IR Z
PR A BRI R A o DX P P L TR Y BB A A B TR
R0 EEACEA s, TR G fmi iR e BAR U 2-6 2 297K .

¥

1) CODESR
—_— R mEpeE)  CODSEE (R
4 ==

[ swar
1] 30 60 &l

K2-6

ez

= el

— AR (REFLE) EESE (W)
l J == I 0.000-0001 @ 0.00-1.20
[ swan W 00010012 @ 4.26-1350

0012-0027 @ 1359-36.50
I 00270093 @ 3550-T300

ol
0 30 60 21 W 0093-0.150 {)73.00-116.00

Bl2-7 MR = R A 2 [ 7 A

i e Sn=E %)
— == CUFHLE)
i =a [l 00000005 & 000178
O swas [ 00060020 @ 4721906
0.020-0.103 :
. 0.103-0381 06,58
0 30 sal B ossr 1050 @ osssas w0

KI2-8 AR IEIEE A AT 23 (R G Af

150 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Ecological Environment and Protection

AR IRHJHTRI
7% 12 HefA 1.0€2024 4
AL WIS (ISSND: 2630-4740 / (HETFIS): 715GLO12

swEm
— = eEsoE SRS R

== [ 0.000-0001 @ 0.00-0.44

B 00010004 @ 044-156
00040012 @ 165-365

B 00140032 @ 3051405

W 00520153 14602634

B2-9 MRS e Bl 97 Ay 25 ) 0 A

3 it

AR S o WA MR AT T A K K TR K R A S 40 A K
IR R B 25 20 AT R AIE, AR AR AT A 5T i 0 B T 2504 A I
SRAEER, M /KIRBEHRAR I 25 7] 43 A R AiE B R IR B AT 46 18
L/

(1)2015720214F (1L H -8 H ) #R31T 2 J 7 ¥t [E] 42 b 18 7K Ji 2
PRAETTT ™ VI [ 3l B2 ma 7k o 2 5 4 3 B K B 48 45 ik
S TRARENSER IS WY RWARRE M, HE1E59
HBAE W BRI B R, B TTT2KF. (2) 202147
HARFR KA R SRR A BV &
FH A AT AR AR RULH A A R I IR R
Btk Hd, B, PIEERET AR KSR REUIL T
FVFKF, i H A T AR AR AR AT 1K, 45
T2 A ARIAT AT K T e 7K 3 T 2 8 AR R Sk X5 L A A
TRHIFEM . (3) MR P ¥5 Yo 32 B DL H AR AR A 2, COD.
FES BEL MBS TS HE 94, 97%. 93. 81%- 90. 35%.
88. 99%.

(5% 3]

C1 10 A ost. & o AR R AR 3K FUIR O B 7F 32 1 36 O %
WRLIL K EHIE G I RR$,2024,5(16):127-129.

[21R A%, 248, W 4, 4% I I 37 38 (¥ o B K T Bk &8 0 A SRR AE
75 % JE AR 0], 1)l 373%,2024,43(03):29-35.

RIERHAEREH.AIE LR IEE 0 E R HF i
A AT R AEL] K E PR AT 52,2024,31(05):130—138.

(AVE #35, B X 4 46, % 5 M 39T 0 K BT B &8 0 A R AE B
% H & A [0/0L]. 3R 5 #F 5,1 -1 4[2024-10-291.

[5]Environmental Monitoring; Research from North West
University Reveals New Findings on Environmental Monitoring
(A spatiotemporal analysis of water quality characteristics in
the Klip river catchment, South Africa)lJ].Ecology Environme
nt & Conservation,2020,916—-924.

(6147 V. % (5 15 A8 30, % . 6 = T e UK R B 5 20 A AR
Foim 4R AT, % AR AL TAF %,2023,(24): 1061 08.

(71K E E AR, F D B & T £ K047 893 T 77
AR B 2 A R AR R —— DL M O I [J). R TR A
1%,2024,14(04):1273-1283.

[8IWei Y B,Cheng M J,Su Y X,etal.[Spatial-temporal Variati
on in Water Quality of Rain—source Rivers in Shenzhen from
2015 to 2021 and Its Response to RainfalllJ]. Huan jing ke
xue=Huanjing kexue,2024,45(2):780—791.

(915K T % K| TAZ 3 7 7 37t 76 32 23 A2 IR K ORL 3¢ 27 [J].
I T R IR R AT 58,2024,(24):199-201 .

EEE T

ERAR(1982--), 8,5k, N R E B RN RFTAKRE
AAL A MR T A SSRGS s, AT, 2255
FEOARES, BREST RIS, REFEFR, KINFR
WA STRERY ERAB R £ SRR F 8 R
AL, A SFRFAL AL BORR L F X T4,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 151



