»
)
EF 508 ‘g
Eco-Environmental
Knowledge Web 6

ENVIRONMENTAL SCIENCE

ISSN 0250-3301 CODEN HCKHDV
HUANJING KEXUE

BREESE VARG BRIFELMER

FE, BigH, IFRE, PEE, BRiK, M5

KR SIER

-

2021578
N

N mas BT1H
& Vol.42 No.7




w % # 3 WA % BT

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2021 467 A 15 H

H &
ﬂ&ﬁﬁ%(ﬁﬂlﬂf%ﬁ&ﬂﬂ%ﬁumli ......................................................... ?Fﬁ j‘rgj iEF E/ijtjf,_ Xﬁ}i. %Tk ﬁ}:&:fﬂ (3091)
Bl R B R 44 #FIDHFJ?)’U‘WCXTPM“B’JE [ ooeeeeerennnnn e FHE, }"ifL% E%XJ@, 5, PR (3099)
FHTRRE K= %PMZSQEQHHI?&XEX&F‘ ........................................................................ J J i%/& :]*57‘&;\((3107)

ARIMA I ] ) 40 BRI 7 L AR FE PR R M TIR FERI I FI «vvevvereeemmemmeene et
HPEK ST 58 A RERERTS Y IE BB IRAIAT - vveeeeerrrreee e

......................................................... BE, 20, Taf, BEE, BOE, AFa, H4, x4k, TEE, TRE (3127)
P11 P, R 25 PSR B S B AT oo YR, KER, SR, REE, 585, A%, HA (3136)
T 5 2 B T S S A AR BT oo M, KEF, KRR, ERE, AR (3147)
R%&mﬁﬂmﬁ%&ﬁi%ﬂm&ﬁﬂmiﬁﬁ%mf ........................................................................ £TH, 48 (3156)
LT R K AP T e 5 8 R AR G <+ e vereereere e et K BE, BER, BEE, £ (3166)
T 2 A TE K UM I BRI - 7K K B AE R S AR AT +oveveeereerersesersesessesestes et sttt
..................................................................... ?{ﬁﬁiﬁﬁ,}%?ﬂ% if E g&%{«w( %]}t ﬁ%/ﬁ Egﬁ— ?ﬁ» ?%(3176)
BT T B A4S LT b AR TR B B LB M IE BB YLIEH oeververveereemmeeeemrcnie e
.......................................................................................... }?ﬂg% %%ﬁ:i, ;;J% HH%QI Adelaide Angela Dadzie (3186)
A B S MU 2 A OE SRR, oo AAN, £25, kB, $F, Ko, BFA, AEE, RER (319)
i S D V0 T8 4 05 e A B B AR oo A, Kk, WILE, K, TRE, 4B, AF, HH (3206)
BRIV SR P L - SR 4 25 A0 A A S IR AR oo kB, BAZ, AFR, WHE, AHH (3215)
THAR TSI X 26-H0 T AR BB AT ovvvvvvereevsssssssssssssssssss BEI, T4, ALK, Bk, BE (3223)
BB FATAS ISR -ovvvvveersssssvennnnnees REA, TEE, 230, £WW, 259, hEL, AKX, B (3232)
EUSES STt U] 3P (S 1 ) Y [ T, BIE, A%, LBF, HER, BER, ZAX (3242)
AR B PR RC T AT AE BB T oo %m,ﬁ%,%%@,%ﬁﬁ,ﬂ%,@ﬂx(nﬁ)
ﬁﬂ{ﬂ{ﬂf %rﬁ ﬁi%ﬁnga{&kﬁmﬁ%)\mmf‘ ......................................................... }%i}i, ﬁﬁ, %7’]:5 r?‘.j (A (3263)
MK SRR SR PR B IO RAFIE oo REM, Lok, BEF, BRA, 2HK, KK, ﬁ#ﬁfiﬁﬁ(nn)
TR TR AR oovveeseoeenessn £H, £%0k, £k, KB, THE, FRE, THHR, 5% (381)
KT U T ALK K5 S O B IR - LI ] ovvvvvesesoen INE, £9, PR, THE, BEY, REL (391)
KT TR R XK K FE AR T (TG LRI e veeeveveereereeneemenenien e NXE, kEE, @%& KX, T (3304)
jg-ﬂjﬁj/jlhﬁk Fﬁum%ﬁ% %Eﬂjtﬂﬁﬂ .......................................................................................... /j_“ ﬁﬂﬂﬁ (3316)
R K AR AT T BORA 00 SRRIR R - BOL5 MR, BEA, BE%, HEE, ﬁ%g i#ﬁ 57 (338)
SET BTV B R KRB BRI cvvvveersssomennnensscsnnn %%, WEk, B, THE, TIUL, BT (3338)
ﬁﬂ*ﬁmﬁf7krﬁiﬁ$m*E’J%[‘?ﬁ‘@ ............................................................... @i%& Kéii %HI\;E)’L, %@[}/}‘% (3348)
V5 KA NG BT T K P B4 B S LG IR B AT AT weeeeeererrerreme Fba, A, NG (3358)
ST HEHALHAR T MBR BERFYERGIR AR covveeeeeoeeeeeee UM, £, £0k, %90%, Kk, Re#, 245 (3366)
e A s B et L R B Sl O S E AT Ry s 8 L
.............................................................................. BERT, YT, Bk, xMA, BB, 2AA, BIEE, A (3375)
— B RO R R SMBBR AL SRR HE BRI oovvveevovenevnnnnsnsensecss BIEL BRI, TRA, AR BER, B2 (335
AT B B I T S e AL T 2 BRI RE e vereeeemereeme et et et st B, BEX, AR, T, #HAl (3392)
SLABRNS SBR RGUTG LI AE BB A BRBE AT ooveovevereenees Bk, ktEE, Kk, k8, BhE, XK, £XFH, 5 (3400)
H%ﬁﬁ%ﬁ?ﬁ&ﬂﬁﬁiﬁ%ﬁﬂﬁﬁmﬁ%ﬁ&% --------------------------------------------- KEE, £4, Titk, KEE, ki (3405)
SRR B R R BUE BRGSO wovvvvvs oo R, AR, BE, FAN, KHE, BEA (3413)
ﬁ/%%ﬁﬁ%%ﬂ%ﬁmﬁm EYRHE GRS MIBMT s BUR, TR, R A (3422)
B IR T TS TR B A ERIEAL  eererreeesreesers et %ij,ﬁmﬁ BRE, BKK (3430)
2000 ~ 2018 4F-K =i + MRS FLF 4 2 5 REEECHERCHO I oo EXH, BN, k%4, BE, BE, IHE, T8, 24 (342)
KA Bl BL P KR LRV G S HE IR v BE, GIE, BAL, BEE, A, HHE (3451)
TR A BN P B X X245 CH, F N, O FHETBUIBEII v v eeereenr e e e
............................................. éé;ﬁ}( E[Sﬂi)fi é{;{)’;ﬁ; XBL)@L\ gﬁ‘ﬁk ﬁ};{% %ﬁk XJJXj‘ E;\E ﬁ% J%?7k91€(3458)
T4 K R 7 B B TR RRAE T R AR oo B, BE, R, W, NEE, KEWK, THA, BE (3472)
BB R Ak SFURES A IR MR 3 SRR BN < oeeeeememmmemrmnssseiees B, HRE, RigE, ﬂxﬂ KR4, LKE (3482)
et LT E Ph A Cd A BNEME IR I GIFM ooeereereesees HE, XU/X;@*« X, FHE, BERE (3494)
S ARHT 5 LR A S M T A% 125 () 2 A Je BRI D R AR BRI R ] oo Afe, EI, TEF (3507)
TRYITTA [] 1210 1 4 B PR S G AL BARE +ooveveeerermereemeeneneeens W, Ribd, A, g, RBE, K#E, T (3518)
Hﬂ}&;@ﬂsi% Cd #1 As M‘;ﬁﬁﬁ"ﬁﬁ ....................................... Eﬁﬂﬂ_’ ;{J»ﬁ—}\ ,,.‘XXIE EHIj’— %ﬁ%’ m? gigﬂc //\_JFJ%’T (3527)
PRk A A 5 e e P - e A ![%!EHB/J"EWJCVE ................................................... &ﬂé %%3\ K@ﬁ% ;\;’H.glg "JriE%(3535)
TR ARG IR L AU RRER AT JFIE oeeeeeeeeieeeenes XA, Ak, B4, RTX, #RW, Fh, AT, REH (3549)
I T e 1 Mt P 38R 8225 ) A3 A5 B MR IR AT +oeeeeeeemeeeeeneenens Mk, 8L, Fk, BER, Fak, BE, ZER (3555)
A DU R AR A 5 s B, T8, U, 44, K%, £54, £0 (3565)

(EREVETTIR S (3315)  (PERAYVIERMIN(3357)  f5B.(3391, 3441, 3564)



55505

Eco-Environmental
Knowledge Web

424 ST 202147 A
Vol42,No.7 Jul.,2021

7o A %

Environmental Science

U LT SE A i R X R R AR AN ok STIR L Y
Hie) Joz
Hop'

B2 W4

(1 BT RFARER R S Y E S0, BT 361102; 2. BV EBEE T b, M 350108)

EE . Jb A A S K SCIRGLE T SR R RS 7% AL A 1, OGP I A 3 S5 IR K AE S RS k5. A 0F
FEEET 2010 ~ 2017 AEWLM AR , R F i Wl 20 |t {5 8L B AR VB GE T 55 Jr vk I\ 22 I 28 RUBE R 9T 3 s o RUBE S0 ¥ U
I —— LI VLI BT i S 0 X e - b ) A R SR I By g o AL . 285 SR 3R B, NO, -N 2 LR VL3R BT i /K Ak 2 2
B TEHLEIE A 3 AR A3 T 3L 38000 A A 08 R0 B i o B ey S AR R 5 2 AR S M v F A AR s R /K AR 45 2Rt 3T it 7k
AR ) G R S 0 Ao 25 S R b = R K AR 5 AH E K SR, 3= iR P A5 SR04 Y v 3 ARG H 0 A A AR S T O . A
T, VA0 A B2 28 AR AE 52 Yt 4ol b AR PR =R SR B 2 [ .

KR I At ORI R KCSCIREL ; B S AR S

FESES. X522 XEFRIZE. A XEHS: 0250-3301(2021)07-3156-10 DOI: 10. 13227/j. hjkx. 202011126

Response of Riverine Nitrogen Exports to Land Use Pattern and Hydrolbglcal

Regime in the Jiulong River Watershed L\ vy &

HUANG Ya-ling'*, HUANG Jin-liang"" f L g
(1. Fujian Key Ldboratory of Coastal Pollytiof Prevention and Control Xiamen .Universi-t')‘f, Xiamen, 361102, China;"2. Institute of

Oceanography, Mlnjlang University, Fuzhou 350108 Chl‘na)"

Abstract Wawrshed land use patterns combmed ith. ledrologlcal regimes affect’ rivetine md‘rogen (N) sources ) tra‘nhformauonm“
pdthways and efports "which can affect’ Wdtershed health® dnd freshwater ecosystern s?tvme suppl‘yl Understanding hows#land use and

hydrolovlcal regimes affect riverine N exports is- thereforfi! useful for developing sustaiable watershed management strategies. “Based on

insitu observations duging the period 2010- 2017 watershed modeling, geospatial téehnology, and statistical analysis were coupled in

this [§tudy fo explore the responses of riverine nitrogen exports tlo.--‘\;vatlershed land use pattern and hydrolegical regime in a medium-sized

watershed. Results showed!that nitrate was the majof forni o :d_i.ss"glved inorganic N in the Jiulong River watershed; agricultural and

urban watqréheds had higher N exports and greater tempd'ral'..variability than those in natural watershed. The seasonal fluctuation for

watershed N concentrations and exports was obvious in wet years compared with dry years. Compared with the hydrological regime, the

land use pattern had significant effects on N concentrations and exports. This study demonstrated that spatiotemporal variations of

riverine nitrogen exports were mainly contributed by the coupled effects of watershed land use pattern and hydrological regime.

Key words: coastal watershed ; nitrogen exports; land use pattern; hydrological regime; spatiotemporal variations
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Fig. 1 Location of sampling sites
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WRE W, X F AR M F, 2010, 2012 ~ 2014 Al
2016 4F K FKAE; 2011, 2015 F1 2017 4F M Ak
AR, XF TR R, 2010, 2013 12016 4F K F K
4, 2011 ~2012, 2014 ~2015 F12017 4E0] Atk
AR AR, XF 1961 ~ 2002 4E H 42 i B BE T
SR, LA 25% A 75% o B R E R SUAS TR K

W AR (P <25% ). 11,12 Fl L H 5 SFKI (P
H25%~T75%):2.3.7.9 F10 H; FAKM(P>
75%):4.5.6 F8 H®. 2010 ~2017 4EfE], T
o T 114 2 28 A 5 BORE 7K AR S K 1) 48 i R
0 1 T AT, AEU A T 5% B = AKAE R 7K 4 )
— SR A ) B P AR B B U B A A 4 7 b
AN R AR SCAEF 7K P A RS A 1 1 43 1
E SRS U T/
1.3 KB 5 53 by

AR ST HEBE 10 A AS[R] 38 4 A AR = Sk
INTRIE, T 13 ASSRAE ST R LK T A 5 R A



3158 7D 53

B 42 %

AT NSRS AL T B (UL ~ U3 AT
DX) Al sk (A1 ~ AS) I E SR B (N1, N2 Al
SXJH) . Ab. I iy A AR sk i 4 43 S 0] oy« A i
FHHb LA 55 T 8% A I 3 A 38 T 3t 388, AR FH b L
155 T 10% WA Al ik, At L9155 T 80%
(R F SR TR, R k4 2 2% Sk (8,14, R4
% SR b B A A N

TAT 9 &0 A W ERE R A 2010 ~ 2017 4, Hrp,
2010 43 H ~2013 4 12 ARFEHR A 3 K -a™',
A (2 803 A FEOKEI (8 1) Ak K (11
H); 2014 4E 1 ~12 F, WIS R 1 % A7
2015 4E3 A ~2016 4E3 H REEBIR N 2 - A ',
2016 4F 4 H ~2017 4E 12 A, RAEEWHE N 1 K -
At ARBESE A LB RS R K # (RSN WB-
PM, 2 L) REEZ 0.5 m IRMHRZK , KFELE TR
LR (500 mL) , iz i i B H AR B R AE T 4°C SRR
R, 32 WS AR A AR BA (TN A A
(NH, -N) FAZ (NO; -N) FIT RS A5 %0 (NOT-N) |
B TEARIIAE 48 h ISR A2 | S 6 B B R A8 R

DLICHR[15]. HH TN FINO, NIk 2 T 2015 4F 3.

AT, D L A A A
F 2% FENHEENAINO, -N L S
1.4 Bz |

/ ) ' Y.
LA 1 i i, i |

o 5 e g bt 11 Ao A

7RG B O B0 (2010 4F 1 0T ~ 20174812
AR BT USRI O F B () HSPF A1) gl
s, XTFALEM S, & AES HSPF BLAY ) 40t &
#(nash-sutcliffe efficiency coefficient, E, ) FIIREE £
BORY) 43 51h 0.60 F10.61, % 3FE K 0.67 Fi
0.67; Xt T P&, AW £, A R* 23 5 K
0.67 F10.70, BiE B E_ A1 R* 40514 0.79 F
0.80. EMATT 7, HSPF BEAILE JUIR VLI IR H 42 i &
RN E Ry
1.4.2  d R AR R

AHIFFE L 2010 F12016 4E Landsat TM 32 85
B , AR PN 30 m, R AL TG AR1E 19
A7, 1 38 B2 PE M (interactive contrast
ISODATA % 28 5 3£ ( ISODATA
clustering algorism ) RIS (reclassification ) FHSE A
fi#1PE 2010 F12016 4F TM 38 514 , FREL A 3 ) ./
TR , 55 K A R S 3 IR 6 K28 A
B2 A3 N N NI =% 2 B A S 1 7 N DA
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IAE T, S AREAIR A 1,71, 1,69 F1 1. 51
mm , W & A= AR 2K (R T ARl i ek, HoAth 28 2 3t
WA E Z R AR EE (P >0.05). EFKIE, F
I H PR R = [ (4.51 £1.36) mm ], 4
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F1 RKEMEKERRRARL,

W B AR H FHERR/ mm

Table 1 ~ Average daily runoff for different sampling seasons

- '_‘...

of agricultural, urban, and forest watersheds

during drought and wet years/mm

Rk 7K MK AE FIKAE
K 1.71 £2.36 1.33+0.68
Ll Sk 2.16 £2.53 2.77 +2.37
FKM 2.06 +1.49 3.64 £2.70
iK1 1.69 +1.51 1.12£0.55
] kI 1.96 +1.64 3.00 +4.20
F2oK 1.72+1.26 6.30 £9.35
ik 1.51+1.52 1.02 £0.43
EEZS K I 1.69 +1.24 2.64 +3.23
ESV/ &1} 1.62+1.19 4.47 +5.41
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Fig. 2 Nitrogen composition for different sampling seasons during drought and wet years
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