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Abstract; Pesticide ecological risk assessment provides scientific basis for pesticide registration and environmental
safety management. In rice cultivation, the high occurrence of diseases, pests and weeds requires many pesticides to
be used frequently over the growing season. Additionally, the presence of rice paddy water is often required for a
relatively long time after pesticide application. All these factors may pose potential risk of groundwater contamina-
tion. Hence, it is important to conduct ground water risk assessment for pesticides used in rice paddy. In this paper,
progresses on groundwater risk assessment of EU and U.S. for pesticides used in rice paddy were reviewed, inclu-
ding risk assessment procedures, exposure models and scenarios. Current status of groundwater risk assessment in

China was also summarized and shortcomings were analyzed. Finally, suggestions to enhance groundwater risk as-
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sessment for pesticide used in rice paddy in China were proposed.

Keywords: pesticide; rice paddy; ground water; risk assessment
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BRI, FEA EVEE N, BT 50% 1K A I H
—FPER 2 Fh A 25 5% B 5 [ I 7E 24 1/3 AR K B Y 1R
JZFK R —Fh ek 2 R 2558 B A 2001
AFE |, Tariq 25978 [ EHTIH A9 4 AN KBRS T 37
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(Progress of ground water risk assessment for pes-
ticides used in rice paddy in European Union)
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Fig. 1

Procedure of ground water risk assessment for pesticide used in rice paddy in European Union

Note: PEC,,,,, stands for predicted annual average concentrations in the saturated zone below the paddy.
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R IO EAR L PAE A M F KR53
AR P 7 A AT DATH AN [m] i [A] T 4% 4
TR BE (1) 10 I 24 5% ¥k i {H (Predicted Environmental
Concentrations, PECs), I & ARUIT .
de_ Disp & -v oe -kc
ot ox dx
A c MR E B (ug L), Disp WARZTE L
Bk BB R (em® - d ™), x A HHERIE (em), v
Sy K HAE (em - d ™), kM BEARHRH ().
SWAGW HERITH Z S H0h bR 50 h B0A
S HBUE A - A 24575 Fed BT J5 0% 38 FH s ] (G PAD
Wk s d, REHEEUKIN A 120 d, BEHEFEH 1 om-

d RE P BB BRI 1 m, Bli2h iR 25T
BIE S R 2.77% , B AL, 38 55 2 oM () oK 1 &
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JEARMERER, B55 1 2RNHEAIFEAXH T,
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Table 1 Overview of rice cropping strategies in five South-European member states
$#PE Characteristics ¥ France #i i Greece B KH Ttaly W% F Portugal PPEF Spain
- Kbt/ N g TR S R S L S L A S L
+ el - B 5 4+
W RS HE + i Sandy Clay/ Clay/Loam/
Texture . ) Silty loam Clay/sandy
Silt loam/Silty clay loam Clay loam/Clay Sandy loam
THEE LT /%
1.0~4.0 1.8~2.0 0.8~10 2.0~3.0 0.5~3.0
Organic content/%
pH 8.0 74~8.0 4.0~8.0 5.0~7.0 55~85
RL/% Clay/% 10~40 20 2~30 30~40 10~40
HKFR 5 f f el A A
Drainage system Yes Yes Yes Yes Yes
7KAv/cm Water level/cm 10 2~10 10 2~10 10
HEK#Z AL -s-ha)
04 0.5 0.15 2~25 0.15
Outflow field water velocity/(L+s-ha™")
T /(L5 ha'l)
2~3 4 1.01 2~4 05~15
Inflow field water velocity/(L-s-ha™")
Bk 5—8 A 5—9 H 5—9 A 4—9 A 4—8 A
Flooding conditions May-Aug May-Sept May-Sept April-Sept Apri-Aug
£1P414/d Time of closure of field/d 7 2~5 5 2~5 2~5
HEK I E R /m
1.5~25 1.5~2.0 1.0~2.0 1.0~2.0 2.0
Depth of outflow channel/m
Lite(d = = w w FEHB T X
Crop rotation Yes Yes No No In some areas
BB E A/ (mm-d )
4 5~10 6~11 1~10 1~10
Leakage rate/(mm-d™")
HEARFIH i i i /K F TR 5
Usage of outflow water No No No Occasionally for irrigation No
LA ES b = b E b
Aeroplane application Yes Yes Yes Yes Yes
S H/°C Temperature/°C >14 >12 >14 >16~22 >14~20
TR S s i B4R s s
Aerobic/anaerobic conditions at interface Aerobic Aerobic Aerobic Aerobic Aerobic
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A A TFRCE I KAE-H N AR, TS la), RIS S #E i (Extremadura) , 35 57 5T AR R A3 &

LZRBPEAS , T LS E R 2,
Med-Rice T AR5 1 2R AR ERR 5% 3 5 i
F Med-Rice 2 1 JZ BRI F Med-Rice 2 11 JZ IR
B SWAGW i, FHLATHE A 2 i B2 BR v B2, IO 4
A B R ST T S 2 R bR ME AR 57 3 5, (HL RS Y 4
AR AR A B RO VYR Rk [ AT
TiE T R 20O K KU P 5. A
77 % WA K FeE A A A BT v 7 SR 30T 9it 48 (A xios river ba-
sin), R RAEIZ IS T 1 Mg B Rp) gt
ST 3 AN gE 5 1 ANE 2 B (Mantova) , fUFRR R
TrEEE X 5 2 DNFEMAYE T (Pavia) , fX DR
FEBEH X 5 3 ANTE v B P (Corine) , X 3R
KHAPKFEFPAE X 256 AR AF A5 13587 417 1 1) Hb
XU P B A e K AR R X ZE 4 A TV (Sevil-

F2 BBEKEMTKREREFENEERHE
Table 2 Characteristics of ground water standard
exposure scenario for pesticide used in rice paddy in
European Union (EU)

ZH{H Parameters

$5PE Characteristics

T HEF i Texture b+ Sandy
AP A /% Organic content/% 1.5(0.9)
pH 6.0
Kiki/% Clay/% 5.0
HEKHEZ AL -s-ha) 05
Outflow field water velocity/(L-s-ha™")
TR/ -s-ha'l) -
Inflow field water velocity/(L+s-ha™)
Bk 5—8
Flooding conditions May - August
FHPA1/d Time of closure of field/d 5
HEAK B R /m 1
Depth of outflow channel/m
TG #
Crop rotation No
Bi%EHE R (mm-d") 0
Leakage rate/(mm-d™")
FEME S/ (mm-d) 10
Evapotranspiration rate/(mm-d')
HEARFIH o
Usage of outflow water No
S JL/°C Temperature/’C 20
U IR ST s
Aerobic/anaerobic conditions at interface Aerobic

1] = ff1 M (Taragona-Ebro Delta)#l 42 P4 Il (Valencia)
AT R R UOKRE- R K TR EAE R A
(Camargue) i X HE N7 T 3 Mo, i X 5 31 i p
I NE 75% WK AR IZHLIX

B2 BRI ST T AR HH R 7K AR 2575 G XU 1T
fEFRIY 2 SR VPRI S N bR v R B o 5t TR R
15 2 U VAL rh RBP4 25 S B R SR 1 0, e
Hi R K AR 24575 e KU PEA 1A 2R M 56 3%

2 EEFHMTAREGFTRENEIEGHARHRE
(Progress of ground water risk assessment for pes-
ticides used in rice paddy in U.S.)

KR RS 32 B A TR BT N | B S
RN 5 VG PG Lo Te) = A U 55 75 B 1 A0 A A A
Mo o BT 8 JH Ao AR AR )T, 3R IR 54 T A
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2.1 T HHh T KR 2475 e KU Al R
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AR B RS PPAGFRIE B TR A A 7 AE R E AR
T EEUD, llﬂz&ﬁﬁ 1 U X A 24 76 A T
A X0 30 K A KU AT A R 1, At BT 2 7 7K -
W ARRAR R BRI BR TT T, E T & T
BEXSHE FHPREE A T K PRI — R BLHY | 32 BEA
B,

2.2 FEEEVPALRA

REIF R T L IR 25 7 A8 AT oAy 4 e T A
AL U0 oK BT & B A (RICE Water Quality,
RICEWQ), FHARAALIA 24 18 [ K FIAE Y AR IX AT 7%
FB e 0T R T BAUAR 25730 R /K Th AT g A AL
QAR AN Y IR 36 52 i #5 KU (Vadose Zone Flow and
Transport Model, VADOFT) , & 7K JZ #i B&/7K F- X i
F 7 (Aquifer Dilution/Advection Model, ADAM), i
U] ERL | n] P A 25 (e R K B
22.1 TR

e PRSI FH SR ASE 404 24 7 FH R 8 (K L %
VEUIAR D) 94T . H R 38 BT R 1 55 8 AT G
AR AL £ 5 RICEWQ FI5E 7K 25 18 T it FH 3 A 245458
L4 Y (Pesticides in Flooded Applications Model,
PFAM), PFAM 24D 24570 A8 A I A Ml 3R
IR, 2 1S BEARRERY JE vk T R K PPA
RICEWQ 1] LN H Al My T 7K AR 7Y X FH AR 481 4 24 78
e FE A P 2 A K e A DR A SR A2
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RICEWQ.
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Fig. 2 Schematic of RICEWQ processes
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B EEAL T KB AL AL FE AL 1 5 rh AR M AN M
TN AR 24 (1) B A AR RS SE TR H AT &
A H T KRR AR AN I B 2 158 (Vadose Zone
Flow and Transport Model, VADOFT), & 7K JZ#i B¢/ 7K
SE 37 455 U (Aquifer Dilution/Advection Model, AD-
AM) LR AR 25 R B DX - T 7K B 55 43 AT AR A (Pesti-
cide Root Zone Model-Ground Water, PRZM-GW), Z(E)
PRZM-GW H i FHFEAR 24 76 5 Hb fefi F 0 b R 7K A
KBS PEAR BT, AN AR B 3 AR R
B A S FA 4% VADOFT Hil ADAM A%

(1)VADOFT

VADOFT F Fi 4 25 ZEVE P AR IX LT A4
FHE RS A, 2RI AU AL E AR AN A K
Sy BT B iz, J& PRZM3 RIS 2 41
BCER ST, AT LASSOI A 25 7E AR P AR X LA B AEAp Ay
()32 Sk T PEAR J5 4k 0 R /KI5 e fhizs i i
FEIK T 538 AKX 2~ W o6 R — S
VADOFT 5 RUASE4D I 7R B B LA 3,

VADOFT f{ifi i Richard 75 78 3 3+ 8 7K 43 i) —
MMz B RAERMEZAN s, ’
K 3 — 4E BRI 3l v Ik T A Y AR T AR
H

V== Kkrw(% - 1)
0z

A VIIEPERE (L -T ), ¢ N HEK K (L),
K AR R LT, kAN BIER, 2 T

AEFRTE(L),
VA o e d v i TSR T AR A
\%
‘/sol - ﬁ

K, Vo R B REL - T, VIR T ik
(L - TY,0 FE3EEKE, R MIER R,

VADOFT i AS U5 2 4> J5 58 . 55 —
I R P B AL AR I B B R B i K
T OASILBR 5 —RK IS8, AR
HOME R R AR, AR A s, BT S
RICEWQ B¢ H, B304 25 78 /E AR IX LU R Ay IR i
GIGHIOEHR

PRZM
(1-D FEHFEH)
(1-D Flow and Transport)

AL
SUAL
AL

VADOFT
(1-D HiBh Az )
(1-D Flow and Transport)

B KRR

Vadose zone model

B 3 VADOFT #REZHT 72
Fig. 3 Schematic of VADOFT processes
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Fig. 4 Schematic of ADAM processes
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EKZENTZ B, HiHE R .
oM
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AP oM R RERT R (0 ) A8 1k B A 25 i i, M,
IR B EOK B AR 2 B M., AR e Al
H R, M, AR AR 2 BT i, M, 3 R AR
2, M, ARG

AR LUK P A7 325 D0 53 7K A T 3 A ) 3
e A ) 3 R PG 9 U

Qlat = Kh X I X A

KA, QMK F(m® - d™), K, N EKIZEB
BEHRm-d), TAKFIEE (m-m™), A R fil AR
T A 1] DB T TR (m)

ADAM A 1y A SCHELAE & K 2RS4
WRGRHESEORUK A PR [ S5 5048 . VADOFT 1R
SR U B FASE A 5 R AR A 2 DL R AR A
TR SIS Bl RN BT e B 2 ), AT Rl ADAM
T R B K2 Ak 25 18R B L B RICEWQ,
VADOFT F1 ADAM B:H , 7T DL H - Tt 4 245 76 #¢
EHETE K EKZ PR G

- M

volat

- M

out

3 REREMTKKAFTERNEITEHARGER
( Progress of ground water risk assessment for pes-
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