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Characteristics of Agricultural Non—point Source Pollution in Bio—climatic Division in Hainan Island, China
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Abstract: Agricultural non—point pollution widely spreads and has led to a serious environment problem in the lager area of China. Better un—
derstanding of the geographical distribution of agricultural non—point pollution is vital to establish reasonable control measures for alleviating the
issue. This paper studied the output coefficient and characteristics of agricultural non—point pollution in different bio—climatic division using
method of simulative rainfall combined with farmland runoff plots in Hainan Island. The results suggested that; (1)soil runoff coefficient varied
with bio—climatic division and was observed in semi—moist region then followed by moist region, damp region and semi-arid region sequentially;
(2)potential soil erosion existed in semi—moist region, damp region and moist region; (3 )soil nitrogen in field was mainly lost through surface

runoff, while it was through sediment loss for phosphorus; (4)rainstorm(2.55 mm+min™) could significantly increase erosion rate of pollutants.
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Table 1 Standard and the main distribution area in bio—climatic division in Hainan Island

FEAHX By SRR MY & /mm T A i E<50mm/
Division Type Annual precipitation Dryness H %{ Monthly rainfall
R ZR B30 XA Central , Eastern windward side FE Damp >2 000 <0.7 2~3
ZRALEB L EBE B B &3 The northeast, the northern plains, order platform YB3 Moist 1 600~2 000 0.7~0.85 3~4
Wb PRI S8 B . & i Northwest, Southwest hills, platform 2939 Semi—moist 1 200~1 600 0.85~1.2 4~5
PR FI LAY & i £+ L Semi-arid <1 200 >1.2 >5

The southwest and northwest coast order and the platform
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Figure 1 Distribute sketch map of stationing in bio—climatic division in Hainan Island
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Figure 2 Compare runoff coefficient under different rainfall intensities in bio—climatic division
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Figure 3 Compare sediment erosion rate under different rainfall intensities in bio—climatic division
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Table 2 Amount of soil loss under different rainfall intensities in

bio—climatic division( t*hm2-a™)
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Figure 4 Compare erosion rate of total nitrogen from sediments under different rainfall intensities in bio—climatic division
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Figure 5 Compare erosion rate of total nitrogen from surface runoff under different rainfall intensities in bio—climatic division



530 B4 8 i

DI S 1665

Kl 6~F 8 XM, ERANRE MR LD,
B RTAREA G EERKRN—ELL L, WRER,

1%%@*Eﬁ¥ﬂﬁkﬁ$ﬂ@ﬁ*ﬁﬁ@ﬂﬁ%ﬁ%

80

60

40t

d A AN

X BEK HEEK ETRX
Damp region Moist region Semi-moist Semi-arid
region region

B 6 HFRE T&EWSKERKIRD SRR SRR KHET L5

Figure 6 Relative proportions between total nitrogen from sediments
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Figure 7 Relative proportions between total nitrogen from

sediments and surface runoff in heavy rain in bio—climatic division

15}?)@“/{/" G YRR P S MY L S R Sl STk

80
60

40t

F TSR T AT /%

201

L

X BEX CEEEK RETEREX
Damp region Moist region Semi-moist Semi—arid
region region

B 8 RMRE T&EWSKERIRD SRR BRI KHEXT L5

Figure 8 Relative proportions between total nitrogen from

sediments and surface runoff in rainstorm in bio—climatic division
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Figure 9 Compare erosion rate of total phosphorus from sediments under different rainfall intensities in Bio—climatic Division
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Figure 10 Compare erosion rate of total phosphorus from surface runoff under different rainfall intensities in bio—climatic division
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Figure 13 Relative proportions between total phosphorus from

sediments and surface runoff in rainstorm in bio—climatic division

(4)2E9% 30 X P 7= 10 BB 2R R A IS4
X PER, B 2.55 mme min™ 40T, R HEK
BN,

4 Eil

(1)G56 7% B 7 [ T LU B A v AR B R T o
K FRF H B E MY A AR KRR, 2
T DX X A XX 3 XA AE T E 7K ik
B, 17 13 T A 7K - 2R BT A

(2) 1 1 DX AR T P75 e e ™ B, W29 X
FIR) A TR 428 T R U B T B 5 R TR P 75 A
PSS

B30k :

(112525, MRARIL, B . AR TS P IR S BEXT SR (] %
Bk LBk, 2009, 37(6) :2705-2707.

LI Ting—you, LIN Zhen—-shan, XIE Biao. Status and countermeasures of
agricultural non—point source pollution[]J]. Journal of Anhui Agri Sci,
2009, 37(6) :2705-2707.

[2] X Biao, L Tingyou, W Xipe, et al. Variation in the water quality of organic
and conventional shrimp ponds in a ccoastal environment from East—
ern China[J]. Bulgarian Journal of Agricultural Science, 2009, 15(1):
47-59.

[3] Bekiaris I G, Panagopoulos I N, Mimikou M A. Application of the SWAT
(Soil and Water Assessment Tool ) model in the Ronnea Catchments of
Sweden[A]. Global NEST Journal, 2005, 7(3) :252-257.

[4] SRZEIE, E T0 Bl HIRTS JeB 1A DS BUR 5 X8 SR M. JEaT: L
Ji4t, 2008.:267-274.

SONG Wei—feng, WANG Ke—qin. Non—point source pollution preven—
tion research present situation and countermeasures[M]. Beijing: Jiu
Zhou Press, 2008 : 267-274.

[5] Behera S, Panda R K. Evaluation of management alternatives for an a—
gricultural watershed in a sub—humid subtropical region using a physi—
cal process based model [J]. Agriculture Ecosystems & Environment,
2006, 113(1-4) :62-72.

[6] RE K, 3, R F, & REIRIEREBIH R HERSE
i#HR, 2010, 26(11):362-365.

SONG Jia—yong, LI Ying—tao, SONG Yu, et al. Research and prospect
on non—point pollution from agriculture[J]. Chinese Agricultural Sci—
ence Bulletin, 2010, 26(11):362-365.

(7] T4EE8. 36 E AR T IS5 4o ()] JbERolk, 2009(1):50.

[8] Leon L F, Booty W G, Bowen G S, et al. Validation of an agricultural
non—point source model in watershed in Southern Ontario[J]. Agricul—
tural W ater Mangement, 2004, 65 :59-75.

[9] Andrea R, Enrico B, Gianluca B. Nonpoint source transport models from
empiricism to coherent theoretical frameworks|J]. Ecological Modelling,
2005, 184:19-35.

[10] Bk 39, Bhische, £ B, 5. RV IRTE R IR 5B E D). 28

gl B2, 2010, 38(25) :13993-13996.

GEN Shi—jun, LU Wen-xiao, WANG Bo, et al. The status and restora—
tion of Agricultural Non—point source pollution([J]. Journal of Anhui A—
gri Sei, 2010, 38(25) :13993-13996.

(1] AT, 25 B ROV TR TS S B0 5 R LB VA SRBIFFE[Cl & A

PRI Y 545 A Biia FARBHT S 30, BH . ER¥S,
2004:30-33.
YE Hua-xiang, LI Ming. Countermeasures for control and prevention of
Multiple Area —pollution in Agriculture [C]//National Agricultural
Non-—point Source Pollution and International Conference on Compre—
hensive Prevention and Control. Kunming: China Association of Agri—
cultural Science Societies, 2004 :30-33.

(12] BpRE, E4EEE, Far . A KA ER 5 YA K da il i 2
[J]. = El 7K F, 2004, 20:29-30.

YANG Lin-zhang, WANG De—jian, XIA Li-zhong. Features and ways
of control of non—point agricultural pollution in Taihu Area [J]. China
Water Resources, 2004, 20:29-30.

(13175 &, KB BT GIS B R LK BEmEG R AR 1] K
J1 &M, 2003, 2:62-68.

WAN Chao, ZHANG Si-cong. Calculation of non—point source pollu—
tion loadings for the Panjiakou Reservoir based on GIS[J]. Journal of
Hydroelectric Engineering, 2003, 2:62-68.

[14] EBEE, E—if, EBE. BRI A A 5EABR
RIE(T]. FREERL BT, 2003, 16(1) :30-33.

WANG Xiao—yan, WANG Yi-xun, WANG Xiao—feng. The character of
nutrient loss and land use in a small watershed of Miyun Reservoir[J].
Research of Environmental Sciences, 2003, 16(1):30-33.

[15] B, BRIEIE, I EK. T B IRSU A A2 xR m A B
FKEHRM]. K RARFFEER, 2002, 16(2):91-93.

LU Huan-chun, CHEN Ying—xu, FANG Zhi—fa. Effect of sloping land
use pattern on nitrogen and phosphorus loss in Qiandachu Watershed
[J]. Journal of Soil and Water Conservation, 2002, 16(2) :91-93.

[16] T, X152, SRR, 5. =R X B AL/ NI R R B SR A AEL].

FIERLEAR, 2007, 27(2) :326-331.



1668 JEA WG - R Bk T RS P Ae AR ) AR X A b BRI

201148 A

XU Qi—gong, LIU Hong-liang, SHEN Zhen-yao, et al. Characteristics
on nitrogen and phosphorus losses in the typical small watershed of the
Three Georges Reservoir area [J]. Acta Scientiae Circumstantiae,
2007,27(2), 326-331.

[17] TEH, G, B4 F. I 30 Fi AR X Em B &R &
SMTRHERFSEI]. o ERAEE ], 2006, 22(4) :403-407.
ZHANG Li-ming, WEI Zhi-yuan, QI Zhi-ping. Characteristics of rain—
fall and evaporation of different region in recent 30 years in Hainan
Province[J]. Chinese A gricultural Science Bulletin, 2006, 22(4) :403-
407.

(18] /™ IE. ¥FRIE/KBHRECEMSE (J]. s ERNKFIKH, 2008(3):
32-35.
YAN Zheng. Research of water source in Hainan Province[]]. China
Rural Water and Hydropower, 2008(3):32-35.

[19] /A, 5= 3. ¥R B0 42 S SRBALAFIE (1] KA, 2004, 30
(8):27-31.
CHEN Xiao-li, WU Hui. Characteristics of climatic variation of Hainan
Island for last 42 years[J]. Weather, 2004, 30(8):27-31.

[20] BR R, EAETR. W RE B K SR FTRpSE R R X SR[I]. vh E AL,
1998, 18(34¥]).74-78.
CHEN Fei-xing, WANG Hua-dong. Strategies to the sustainable de—
velopment of water resources in Hainan Island[J]. China Environmental
Science, 1998, 18(suppl ) : 74-78.

[21] 225525, PRENZE, AWK, HFrg B RS HT(I]. REBFFE SR
FH,2008, 203 1T ) : 55-58.
LI Chun-luan, CHEN Li-ying, ZHENG Ya-na-tian. Rainstorm statis—
tical analysis in Hainan Island[J]. Journal of Meteorological Research
and Application, 2008, 29(suppl Il ) :55-58.

[12] WK M. g A0l B AR R GE TN A X R[] HBRL 2,
1989, 9(4):293-304.
DENG Hong-hai. Integrated evaluation and regionalization of agricul -
tural natural resources in Hainan Island [J]. Scientia Geographica Sini—
ca, 1989, 9(4) :293-304.

(23] faT R FE, K75 k. YR B AR X R[], YR K2 ( A RPN,
1986, 4(2):26-35.
HE Da-zhang, ZHANG Sheng -lin. The regional climate division of
Hainan Island[J]. Natural Science Journal of Hainan University, 1986,
4(2):26-35.

[24] 58, FHSE. P ER EX IR (1] MR, 1980, 35
(2):116-125.
QIU Bao—jian, LU Qi-yao. A tentative regionalization of agroclimate of

China[J]. Acta Geographica Sinica, 1980, 35(2):116-125.

[25] FEsE, FHSR. B EPVH— B AR SR XRILT]. HFR2EAR
1961, 27:28-37.

QIU Bao-jian, LU Qi-yao. Tropical agricultural climate division in
tropical—South Asia in China[J]. Acta Geographica Sinica, 1961, 27 .
28-37.

[26] SHSE, T Ak, #RppAh, 45 P ETIEH S TR X RPN izl
2, 1965,31(1).15-23.

LU Qi-yao, WEI Lin, DU Zhong—-pu, et al. A study on the wet and dry
periods and regionalization of China according to aridity[J]. Acta Ge—
ographica Sinica, 1965, 31(1) :15-23.

[27) HEEH, BRAIK, 2618, B A EREK & AR BRAE (L FARAE &3
U] PR HIEM, 1994(5) : 26-32.

HUANG Lu-jing, CHEN Chuang-mai, LI You—fu. Analysis of interan—
nual and characteristics of annual rainfall in Hainan Province[J]. Sup—
plement to the Journal of Sun Yatsen University, 1994(5):26-32.

(28] ¥ RE A AT LA B, 1RG£ (M. ¥ O =35 itat, 1994
8-9.

291 H %, BRME T, BSL, 5. iR B A S R g B3O Rp2s A1 4310
FHAE KA A2 G EITAR (). 2R 255240, 2000, 20(4) :552-558.
XIAO Han, OUYANG Zhi—yun, ZHAO Jing-zhu, et al. The spatial dis—
tribution characteristics and eco—economic value of soil conservation
service of ecosystems in Hainan Island by GIS[J]. Acta Ecologica Sini—
ca, 2000, 20(4 ) : 552-558.

[30] & B, FITRME, XIS, 55 P SRS 0 48 6 - R0 5575
R BIFIBFFE). B E SR #R, 2009, 17(2) :239-243.
ZHOU Jing, HE Bing-hui, LIU Li—zhi, et al. Effect of slope and plant—
ing mode on erosion and nutrient loss in purple soils[J]. Chinese Jour—
nal of Eco-Agriculture, 2009, 17(2):239-243.

[31] A3k, TRE3E, JER R, 5. £ 6T PO ARFERE T K LR
SHPRBARFEL]. EESA 4], 2008, 16(3):615-619.
YANG Hong-wei, ZHANG Jian-qiang, TANG Jia-liang, et al. Soil,
water and nutrient loss under different cropping systems in purple-soil
slope-lands[J]. Chinese Journal of Eco—A griculture, 2008, 16(3):615—
619.

[32] Z=HAk, EE, EEBE, . R EEG IR AEFG5T5HIL
BH[J). +HEEH7, 2008, 39(1):169-173.

LI Qi-lin, WEI Chao—fu, WANG Xian—jun, et al. Mechanism and con—
dition of agricultural non—point source pollution [J]. Chinese Journdl of
Soil Science, 2008, 39(1):169-173.



