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Climate variation in the past forty years and its impact on non—point source pollution in northeast hypothermia

agricultural region

OUYANG Wei, XU Yi, HUANG Hao-bo, YANG Wan—xin, WANG Li

(School of Environment, State Key Laboratory of Water Environment Simulation, Beijing Normal University, Beijing 100875, China )
Abstract : Understanding the responses of nitrogen and phosphorus outputs to precipitation and temperature is vital for agricultural non—
point source pollution under climate change. Nitrogen and phosphorus pollution loss characteristics of a typical low—temperature agricultural
region in the Sanjiang Plain of China was simulated in this study using the SWAT model based on meteorological factors from 1975 to 2014.

!, while precipitation began to decline since the 1980s, with a

The average daily temperature increased with a slight trend of 0.132 C-10 a~
total reduction less than 140 mm and large differences in annual yield (11.60~415.50 mm). N and P outputs were positively correlated
with precipitation. The N and P yields of high flow years were 1.5- and 2.5—fold, respectively, higher than that of low flow years, and the
sensitivity of variation decreased with the increase of precipitation. In contrast, N and P outputs were negatively correlated with tempera—
ture (0.937 kg+-hm™ -°C™, 0.161 kg-hm=-°C™"). Yearly data showed an increase in N and P outputs under climate change in the study area,
which revealed that anthropic factors might play an important role. Therefore, for studies on the response of non—point nitrogen and phospho—

rus output to future climate change, it is necessary to consider both impact of nature and humans.

Keywords: climate change; agricultural non—point source pollution; SWAT model; losses of nitrogen and phosphorus; correlation analysis
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Figure 1 Location information, DEM, soils and monitoring stations of the study area
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Figure 2 Annual variation of temperature and precipitation in the study area from 1975 to 2014
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Figure 4 Output of nitrogen and phosphorus in the study area from 1975 to 2014
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output with temperature and precipitation

FIKAF, INF-10% 1 AT KA 7 F-10%~10%19 K
SIKAE ZE RN 5 FR o FEKAEAEY TN TP 7 fif it
G390 R 144.9 17.8 t, A KA1 1.5 F5F0 2.5 F5 B

SES b ™ v PR R/ NELEERE R R & i AR R R/ T R
for RDRRSRUHI e e 4 TR NP DK He ™24, eI ek
R : ' T s SRR R S e A el B

Pre HHSE REL Sig. CBUI) 0.628: 0.759%* Y N X e
0001 0001 AP T 20 4E IR S 2 T, K AE 1Y

TE % R 0.05 ARPRERISKE; ** FOR 0.01 K BEMRK.

HH Bt 9 T v T AR, (HL3R B B2 IR R K 5 Tem 5 TP
BIHIAHKEKER HIHAEE,
2.3 gk 3T R B H BN
RIS RN B K 544 T 48 TN TP 3 JR B, 45
JANE 5 7R o TN TP X Bk i iy i S AR i s —
0, A PIXTECR B LA RO B, R (H 3 0.5,
FEHBE R P I = 0, NP SRR B A TN
LR T i A R A 2 e /K R G I Dk 2%
HAMEIHE, AT 40 4EFE K B AYIEE 7 403
HEFT AT KT B R KT 10% 09443 %1 53R

TN TP 43 FLEH KA 3.6 f5H1 5.09 7%, KF A5
S5 TR S AU M TR EAS R 56, T S
M TR TR TS e R A S BRAT 05

BEAR A 7K RIS 7K A 32 1 S R A e, T 3 /K A
P RS . KA TN TP i faf 43514 124.8
14.3 t, i ZK4E(99.6 7.4 £) 4> HIHEH125.3%F192.6%
FKAE- 44 TN TP 1 far 5253551 R 144.9 (178 t, FLF
TKAEAY BIBG N 16.1%F124.8% ., ¢ I TERE K =4k T
650 mm DUNET, FEMIAR 3 B00 K B 2R
HH E B R E TR, BN WAL Pk
o YRR E Y — SR nET, —F AR RS T
G, FEFEAKA, T TN 4 A7 8K 52 1 s b a3



1290

RN R F 2R

&5 1975—2014 FHR XK FER-TUEHE

Table 5 Characteristics of annual average precipitation changing in the study area from 1975 to 2014
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Figure 5 NPS nitrogen and phosphorus yield under different precipitation conditions
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