2018,37(6): 1219-1231 Ko RO R ¢ 2 4R 2018 4E 6 A

Journal of Agro-Environment Science

RACE, 7 8, XUACAE 5. Al T3 b B HO 2525 S MR PP LANET B BUT), 4l SRR %41, 2018, 37(6) : 1219
1231.
SONG Da-ping, ZUO Qiang, LIU Ben—sheng, et al. Estimation of spatio—temporal variability and health risks of nitrogen emissions from agricultural non—point

source pollution: A case study of the Huaihe River Basin, Chinal[J]. Journal of Agro—Environment Science, 2018, 37(6). 1219-1231.

RN RS P R = TR R MR
— LA e A B

RRF, £ &, XALE, FET, ANAES

(Jeat i fe iRl = Bei ) & 77 5 3HREAFFT AT, JEaT 100097)

OB DU W IR A R A & a5, KB R Al 1 T e AT B S A AR, R P BT A S R B
BT 35 AT B B SRR AT A TE AR R 3 5 Yl A (TN A HE R FIHE R BE A GIS B % /E #k KA
T Y HE R BE A 7B AR AR AT , ST HE AR T VRS Y ) B T YR 5 YA e s [R] A3 A RRAIE AR f R XURS T A A A A 5
TR P H T K P A U A VB IR . 45 SRR - 2015 AEVEAT IR AR R AR TE L AR R B S TN HECR S Bk
42.17J5 64444 J7 ¢ F1 213.86 J7 t, HEWC L FE 431K 3.58% . 72.39%F1 24.03% , L0 (it FAATS 2 4 25 7 Y 4 R BRI s HE L G 2505
Y7 g 7 T, AR PRI > 25 8 TR IS AR AT A1 5 2 /K UK T Y A 5 T, AR HURI AT =~ 38 B SR> A 2B 6 o TN AN [l X 75 e 171
Tor 5it BE 7 #F b TETRRURIZK B R 2 ARSI, 3 A 77— R X SR ()43 S B, Y Tl e S PG L bt X 6 Aoy o B v T AR R o b /KA S
fR e AR TG SR 0.49~3.18 22 [a] , fat e USRS B (EDRR 0 1" O3 T 250 oy AT 3 82.86% , hif i IR FH K 8 42 [ R

RARRR] : YT K 5 TRTURYS G 5 V5 e 00 A 5 28 (8] A 5 i e XU

HMESRS X8204  XERFREAD:A  XE4HS:1672-2043(2018)06-1219-13  doi:10.11654/jaes.2017-1374

Estimation of spatio—temporal variability and health risks of nitrogen emissions from agricultural non—point
source pollution : A case study of the Huaihe River Basin, China

SONG Da-ping, ZUO Qiang, LIU Ben-sheng, ZOU Guo—yuan, LIU Dong—sheng”

(Institute of Plant Nutrition and Resources, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China )

Abstract: For the purposes of protecting the environment, human health of residents, and revealing the watershed agricultural non—point
source pollution load distribution over time, this study adopts the inventory method and pollution discharge coefficient. It analyzes three
kinds of pollution sources:livestock breeding, rural life and farmland cultivation, and contribution to total nitrogen (TN ) emissions and emis—
sions intensity in 35 cities of the Huaihe River Basin. The spatio—temporal variability of non—point pollution sources was presented based on
geographic information system analysis. Furthermore, the potential health risks of nitrate/nitrogen in groundwater were estimated according to
the health risk assessment model. The results showed that the TN emissions of rural life, farmland cultivation, and livestock breeding were
4.22x10° t, 6.44x10° t, and 2.14x10° t, respectively, in the Huaihe River Basin in 2015. Rural life, farmland cultivation, and livestock
breeding measured emissions were correspondingly 3.58%, 72.39%, and 24.03%. Fertilizer use was still the main source of nitrogen pollu—
tion. Farmland nitrogen pollution due to field fertilization was the greatest, but livestock and poultry farming also showed greater contribu—
tions than that of rural life. Farm field planting mainly contributed to surface water nitrogen pollution loads, but other sources contributed sig—
nificantly to total loading rates and present significant regional spatial variability. The northwest area of the Huaihe River Basin showed

higher nitrogen loading than the southeast. In terms of groundwater, nitrate health risk indexes ranged from 0.49 to 3.18, exceeding the
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health risk threshold "1", which accounts for 82.86% of the entire Huaihe River Basin. We proposed that it was necessary to pay more atten—

tion to the safety of drinking water.

Keywords: Huaihe River Basin; non—point source pollution; pollution loading; spatio—temporal variability; risk assessment
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Figure 1 The Huaihe River Basin
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Table 1 Pollution production coefficient of livestock and poultry
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Figure 2 The number of cultivated land , population, fertilizer and
livestock and poultry droppings of Huaihe River Basin
during 1985 to 2015
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Table 3 Estimating method of nitrogen emission and pollution load of agricultural surface
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Table 4 TN carrying capacity of non—point source pollution on farmland of the Huaihe River Basin of 2015 (kg+hm™)
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Figure 3 Spatial variation on pollution load of TN of 1985 and 2015
ijj[lo TNZ(QI/P1+QZ/P2)/2

DL R DR 8], ZEARAE > 150 FH & 225 kg - hm™
AR I HERE E L EEEY R L) 15~30 t-hm 2™ N E, B
Kt FHHE DA 45 t-hm=-a™ 2 FRRE EFH U TR
fih b RS Y m A  AEIE 5 — i 4l R o B
WL, B HE A5 &5 225 kg - hm™ Sl BLAil |,
B YR DB 88.2~176.4 kg-hm™ WEL, f it &
Pk 264.6 kg-hm™ 2 FFR . SARAEME A & i — e
R, 2 AT R Fi > 158 A R At FF o 0 00, B G 6
BEBRMERWTT R RE RN RWN. EANIE
S5 PR S R M B 2 2 iy A Y
r=Q/P( & GAAHREIY R AT 5 A H LU Y
ST ML R R B P A 1 LR | B AR TR 3
1798, ML IE A& & 250 TN 67 oy ot 1 57 15 G F A
JRUBS AR IR

A Q) AR RS 3 Q) s & 20 SR A A 1 1A
i Z 05 Py oA ARIE 2T 16t T 4225 kg -hm™; P, & &
A At 264.6 kg-hm %,

W% 5 Fr7R, 1985 4F45 T TN 4 FH 67 g LR i
B 0.49, )8 T WHRAEA 15 Y00, AL
R FRTRT g  R F A B AU R SR L 0.7, 3431 2%
IR IR FRARAAAE TS YL i RS o i ) 2015 41,35
AT TN 35 e G far XU 48 BB R 1,06, R BIYE
HARLEF IV R TTELG XI5 Y o e, 7R
AT, AR H TN g e PR A s R A 15 e 1
ST 44>, FHoAth 31 AT [R) R B X PR
TG Y o FAVLIR RN W AT AE T 3 A4
W PG B e VL R I R T
e IR ™ E A X 0 5 | Y TR R R AT



ROV, 2 AW TS Ye P RUHIH 2 2 (b M LA HE KR T A0 5T

VT AT 3 3k Ay 191 1225

5 1985 F£50 2015 F i TN 557 fr XU LM FNE LK A
Table 5 Environmental risk value and risk level of TN load of farmland in 1985 and 2015
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Table 6 Classification standard of pollution types
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Figure 4 Spatial variation of 5 kinds of pollution in the Huaihe River Basin
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Table 7 The surface water diffusion concentration of nitrogen pollutants of the Huaihe River Basin in 2015(mg-L™")
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Figure 5 Spatial variation of nitrogen pollutant diffusion concentration in surface water in the Huaihe River Basin
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Table 8 Diffusion concentration of nitrogen in surface water and
underground water of the Huaihe River Basin in 2015

vt K | v 2T
%M 24.98 1.33 A 49.61 2.65
i 24.39 1.30 i 38.67 1.96
7 e 31.88 1.70 E=rd 61.29 3.18
Mz 20.59 1.10 HB 53.22 2.84
iR 29.51 1.57 [0 55.35 2.95
Bl 27.57 1.47 Eayes 31.28 1.67
ZEM 28.60 1.53 HM 23.18 1.24
Frpas 23.85 1.27 Ikt 4434 2.36
A 49.15 2.62 1% BH 20.50 1.09
131 2248 1.20 ST 48.05 2.56
iae) 54.56 2.91 Ve 41.50 221
il 14.52 0.77 30 41.88 223
BE 26.78 1.43 R FH 32.96 1.76
L 17.16 0.92 [ 44.35 2.37
il 17.49 0.93 G 21.59 0.99
N 9.16 0.49 I3 s] 35.01 1.87
= 13.59 0.72 JE 32.36 173
L 27.40 1.46 S 32.44 173

B (EL TR K GRS
U B AR A — AR BAR K 2 s F TR
RFB ST Yy AR B, LA Bt T 7K B
A AEIETT IS R K A AR LR AT
RT3 3 T £ 3t A 25 R 5 e L R ARG o (HLA
KR SR IR B 20 T [ SR AR

HEMT LI A1 4]
(NEFEHIAL A KR E1X)

03060 120 180 240 km

MRS SR SR SR AVLA, RS
T 7K 2 AU B 5 - 43 P LR bk Ok B I
R R TIPSR E A A A T AR AE
8 B2 N A ZR 5 W 0 HERO X LT 7K
il 25 R R B T e A AR RS o
3.2.3 RIS T AR AR AR XU DA

AT AR A B R RS O K DA bR i) (GB
5749—2006 )" i iR £ 1 d5e KR AL H A AN (it %
TKIRES AR ME) (GB 3838—2002 ) Irf filh i £h ik Jir
(R 50 G b v | AR 4 e B XU 18 BRI 9 3 L e KA
F/ ME LA G351 T 5 R4y IX HI<0.5 2 1
G A 5 0.5<HI< 1 g T oK FETETRTE
KU 5 1<HI< 1.5 A MK, KBS 4% 5 1.5<HI<2.5
J VKN RS 3 s HIS2.5 2 V7K, 15 3™
#, 2AEBUE KETEM BRI AR (DA (2) A
Aok M VT AT S8 45 2 T M KAl 2 SR R XU 1 4
HI JEFEITE 0.49~3.18 2 [A] , 58 AN It 3o ekt B XUBG 5 20 )
SEE R 1.73, 3858 IV RS K, 1R KA /T
TR RS EchE,  [ ~ V& RS BT b 4
H IR 2.86% 14.29% 31.43% 31.43%F1 20% , {
JRERUSS: (R 17 A3 5t o U T it )
82.86% , it B I L Il Rl A A B3t R /K A S /U
LI HOGE N AR A XU

W7 JE7N B Ak i 2 (8] 43 A7 5 0 2 P L
M IX R R = T AR X, AU 8 SR AR A o LB
(75T AN I ) o e , O AT
ME— A fa R XU 2 1) A T KSR o AN ZE T R

2015 AT K Y R /mg - 1!

W 9.16~16.22

I 16.22~32.44
I 32.44~48.66
I 48.66~61.29

6 MRS EIE T RS RN KT BREZES

Figure 6 Spatial variation of nitrate nitrogen pollutant diffusion concentration in ground water in the Huaihe River Basin in 2015
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Figure 7 Spatial variation of groundwater health risk index in the Huaihe River Basin,in 2015
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