#* %" # 5 H45% 4

(HUANJING KEXUE) ENVIRONMENTAL SCIENCE

2024 4 4 H 15 H

H e
o T BRI 25 008 B A BT BB, evvvveevesseessssess e HET,IH, ABL, FH, E LB, TR
ARG A2 0 ) B HE TS R 25 S A T A BT v vvvvvvnmmnmmmnnnsn et HE, EEHR, YEA
E?j’}h@ STIRPAT@;@ LMDI&}’@E‘]@%ﬂFE&Hﬁ.%W% .......................................................................................... gﬁ /Iié
JEF LEAP HUR A Tl D35 8 0« DA SRR RATF R K] evvenseemnesee SEM, 35, RY, AXA, BA, BRA
B HE AL B 52001 LLAG BT A B RE] ovvvrreeeeeeeeeemeteeeiti R CHA, kLM
AU T 3 T PR I [F) AR R AT IR R 22 evvnrnereeeeeee e W, EEL, B, KW, kHA
THEA A S i 5 A B PR o U JIEAJE -+ eeeeeeeeeeeeree e 2EH
o [ 95 T PMZ‘J‘IJ PMloﬁqé%jﬁ%ﬁm%uﬁg%ﬁ ..................................................................... Ei O R I
2017~2021 4F i fig 3438 L X I pMM*ﬂ OSH\J-éﬁri{tﬁhm;&%u@ 5 R PP T PP PSP PPPPPPPPPPPRRR W, A 3 E
R BRI % PM, 0 O35 J AR BB G -ovvvvoeeeeeeesssssemnes Rwesr, ki, 37, HXE, kK, #FF, 20H
PN R rﬁ*}(%‘%PMz_S{hiéﬂﬁi%ﬁﬁ&‘rﬂﬁﬁ ........................................................................ TE, T M, He
fﬁﬂjt)a}i?éﬁ%ﬁ*ﬁ%PM“ﬂéiﬁ ............................................................ B, AT, Ry, HE, BE, BHSE, AEE
ﬁﬁﬁﬁ?ﬁ?ﬁ—ﬁpmﬂliiﬂ"l?ﬁfitﬂ%lﬁﬁ ................................................... WRE ABE, PEL, EnY, ERE, AH

WA ot 4 2 PM,, 20 42 J JC 05 YRR MU AT BRI AT oveeereeeememememeeimenneeie wam, RF, B, AW, EWE, U
e S TR B M VO Cs IR AP ERRAE «veovveerereemmemmrmneenneeeeeene B, bR, MBI, BB, YR, FREE, UEAH
JE T Tll FE XV O Cs 5 Y R AT B f e IR A 2 081 < i 7 AR 7™ e 1) 57858 52 1)

.................................................................. T, hE, THE, BES, £, TEMA, 24, 554, Lk, &
o T A S K S M ) AT S — LA B PG AR P AT oo FEWE, KE, P, K, DA
IKINEE TG TR LI Y AEAE AT G cvvermeemmemmrennssen BARE, i, ERA, HAW, KE, A8, T £
B /MR RS K P2 b K R T 4 i A I s 28 A0 5 M S (i B KU <o IR, NER, THE, T, NER, LTE, hH, ks
T 25 20 AT S B B K AL 2 R A L B T 26 wevvvvnnnnnnnn EHA,HER, THE, kT, ki
T 1t PR KR ) 7 €06 28 0 A BB PORIE oo AR, EHM, K, K, KT, 22T
HF KA 2 TS AR Z 2820 K A VR M T KNS SR T B TR AL AT L weveerrrrer A
P 58K T KK R BB R oeeevveesssssssnsnsssssssnnsnn KT&, RAM, ETH, BAR, AT E
SR BN I T AR BRI B E ooeeeeeeesemssn Ik, BRE, kPE, PEM, 25, £44
T RE T S JBL X 7 2 M T K KA 2 AT 5 (e KU A e evvvmmmmmmemeee e A, EE AL, R, THE
L TR0 385 77 ST 5 35 ) Fo8 S R 25 A3 A R v ee e e e e e B, E— L, &%
AR NG R € A U S S Ik, BRR, THE, RE, REH, T, S0H, BhN
o S 10 U0 A T TR TR B % RE R IS R MR I ) B RO Y R B s PR e MR, B, T54, ZAT, 2R, EF
1y B A URE P T UL 85 H AR B TR AT RN +ovvevmveeememmmeenmmeeneenneenns A, KREE, ZEK, KB 0, KRR, kY
KW e EALTE E M RE IR EBE PRI FIFITHEIE oo, IBME, XA, LR, KieH, Aad
184 SR S W 5 W B KPR S U B I B LU weveeemrrmmmmn GEE AR, RE ZEE, BX
N2 AV S 20 K A ) 06 2 B B T V0 S B B ML AL <o oo eeeeeeeeemmmm e Dk Bz HMET
0 L DEED A I N PR Bre s Ui ke S Z 8 S R ) AR LR LRI BEE, AR, T-H, K&F, kR, 78, Bha
S Y380 00 o 20 TR R 22 R PR R 35 R A TR DR E TR T oo ML, %, BA, xER, BES, RER, TEE
AT LR MR R SRR L S EATBAI IR e AR, RBRA, BAZ, A, £%
5K AT R K HERONS 52 98 100 3 20 T R L TR G L U RE TR TR BE I oeemeeemmmeememenmmeeneesncee e AN, &0, X, &L
T R A 2 W VR B AL B B U K T A B ) TR AR AR S LT RE oo VR, T8, ARk, RS, TEH, 2%
R 1 DA 35 T 1 25 R AE B 1 AR - A TR BRI -oeeereererememmeneenineeeens HEF, KRE, BEX, KAk, 4, TEH
ST /NI L SHAP I XGBoost I A LT i @ GRS oeveemeeeremeensmenneeees A, A, KK, BE, BEE, 2N
FFA I NT RHLEE H EEBUR UM e M, EAK, B, LS, BEE, 25, HETF, IAKR
0t FE A LA S - S92 15088 R T A B R S R U B IH] oeeeeeeeeeeeereeeeniiiiin, Fkam, D, HEKN, AFa, ik, TE
i%%ﬁﬁ”ﬁ{tX‘TNzOﬁFﬁﬁl?ﬁﬂ@:%TMetaﬁﬂ‘ﬁ ............................................................ HEH AR, $HH, WE, BAE
T A R 8 ok 225 75 Al B B R TS DX A A AN S5 T +eeeeeeereennn HEHD, HER
T InVESTHUR R 4 110 0K A 25 ALt 2 A AR wovevoveeeeeooe KA, RRA, A, BER, R, BXE, AR
RS S e LR G RN TR L Ci e ] S WA, Hal, HE, F 4
KRR BB £ A UBRT AL AE BRI Sy oovveeeeremmeserssescnnes MEM, BObL, BE4, B8, AET, ART, Akt
AL NE A w0 4 P SRR B HLBRRT AMLEF 28 B4 1 32 )

.................................................................. SR BEE, 2E R, S, TEE, B, B, REE, uks
LT R R 25 5 BT R R AR RE  oovvoeeoessemssssmesssnneennss A, Fmk, ERK, BlK, HHE, BH
i S A L DA ) 5 U 3 S BRI oo KkU, HEE, BE, XEE, TRE, FHL, rak, BEFH
PR ¢ 55 AN ) 2 R UL TRE B 0 3 98 S W AL AR TR RE VA TR B +oeeeevemmemmesmmenmssnenseine Mg, AEN, mHE, 2HE
K AR MRS A T IMAAE R PERAE  vvvrerrmimnnn, LUH, BT &, 8, KHE, BB, XAH
e SR TG TR G0o) g ¢ €Y SRR IR K, Bk, GHE, RIH, BEE, ARE, SR
TR - RS PP A A TR [ 22 8 DR 2 gt 4 5 D 7 e O S R 4

.......................................................................................... EF A, AR, EE, 54, BN, B, RIS
VIR AN ST 2860+ pH B 4k T 4 i RN G AR LE B TTAL -oeeeeeeee wKiEEE, KW, AW, HE, KKE, kFF, EFE, A EY
TR X 2 B 39 A S TS T BRI ARAT «oeeeeeeeeee BER, ZRF,LEN, 2VE, PES, B, K&, 2XF
SRERXKJEDR S RAEY T 4R RS AL vvrrrrrrereeee B, W, e, FEE
TR KBNS L L RIE Y TSGR v, M AkFE, HEA, BEET, FUR, 2T

BE R BRPE - HE /1 22005 T 2 BB E B oo evevreessnnenecssmessssesmessesssssessssssnees N EAE AE W DT

(1938)



W5 45 4255 44 7N iﬁ il $ Vol.45 No.4
20244 4 A Environmental Science Apr., 2024

10 IE = B 2 4 % B H X 1 #th %) A F0 BE R Y i Kz

Jae e, ZAFbeo?, mARR, B0, SR, R
(1 iBEiLk""*?ﬂ@'aﬁl&t, WK 4000745 2. 1 EFRERFAIT PR AESREEAISE R, JEa 100012)

s R T E A A T YR B i, LT I 9 4 2016~ 2022@[‘1}“’%&@*%%&% HIHT Spearman A 3G 1 73 #r Al E 2k
‘féﬂéﬁ‘]ﬁ’rﬁ??‘(i%céﬁé2020¢7k§(m%$ﬂiﬂﬁ7’rﬂfﬂ T SR XA G AR ) R 3R A A A R AE B HE X AN [R) RUBE T st A
Y FIBE T 0 g o 6 AT TR . S5 SRR B OTERAL L, 74k MR ERAR s, QA0RE R TRES . LA MEA
W R R, Hrh B EUREAEMA R, EEEZEWIN; AAREEELAT TS, EEKETR. Q%0 L, A
T BE LV R AR AR A A 2 U B L e Tl s U R A A VA SR N b A U R U B R, T RE A3 S 2T I e P )
i ] AL T 5 R S R g 1 BB . AR R TT A R R R T E S R, MO A E B AR . R
R A /N RS | MK A R AR R RE O, AR AR RIUE . KA FIFM M RERe . @R & AR 2 )R, AR Wk
TEMREN G 1~5 d IR B0 AE . a2 5 WO 0 BE A 8, a0 38 e o 552 R Se 188 I s o 20 iy e 3
SRR AL B AA LHURIAT; SRBER
FESES: X52 XEARIRE: A XEHS: 0250-3301(2024)04-2373-12  DOI: 10. 13227/j. hjkx. 202304262
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Abstraﬁ In order to deﬂ)elop more effective strategies for qonl;olhngi numggﬂ pgetion, this study 1nve%llga‘ted nlhe %patw,[emp(;"ral dl%’frlb}mon of nitrogen in the Llaohe Rivi or Baim

and its relaruomhlp wl‘[h land use types and precipilation al \_Lanopq ﬂ?gﬁ 4
Basim between 2016—am’f 2022 employing Spearman Mrelatmf dnalysis and Aon linear fitting in conjunction with hydror ~meleorological and land use remote Sanlng dala from M’

fi
ié research was based on water qﬁahh dafa from staﬁ conf'olled cross-sections W 1lh1n the Llaohe-'ﬁlvex

Key findings 1n(‘1uded tthoral trends: Over the past sefpn }‘Pa,rs ' there WW'{H_OV erall increase in total mlrogeﬁonventranon_ and a decrease In ammonia nlh‘(')gen voncentranon
geasopal pauerm of total nlf_ogen and ammonia mtrogen cop(’err[.tauons Verq evident, with total nitrogen concmtratlons higher during autumn and winter and lower in Wﬁng and
,summer Howewr ammgnid nitrogen concentrations | [were hlgher m %prmg and winter and lower in %ummc\l; and atftunn. @ Spallal distribution: Total nitrogen concentrations
exhﬂf}ed a,"hlgh fo- 101\ gradient | fr-om- west to east, whf-rea,s ammonla contenirationgfvere high in the central region and low in the %urroundlng areas. LElevated total nitrogen
concehtlatloqﬂn the- “onflugnces of tributaries and upstream’ Feadwaters potenhal,b«(ﬁ:ned to the high concentrations of total nitrogen observed in the Xiaoling River Basin and the
Rao Yang Kllver Basin. @ Land use impact: Agricultural and urban land use were significant factors influencing nitrogen concentrations , whereas forests had a mitigating effect on
nltrogen,h{ex vels. The land structure exhibited stronger explanatory power for total nitrogen at smaller scales and under dry conditions, whereas ammonia nitrogen demonstrated better
explanatory power at larger scales and in water-rich environments. @) Precipitation effect: Following intense rainfall events, nitrogen concentrations generally peaked on the same day
or within one to five days after the precipitation. As the intensity of rainfall increased, nitrogen concentrations displayed a pattern of increasing before subsequently decreasing.

Key words: Liaohe River Basin; total nitrogen; ammonia nitrogen land use; heavy rainfall
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