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Characteristics of salt—based ion release from small agricultural watersheds in the Three Gorges Reservoir area
DOU Tian—yuan'?, LONG Juan'?, LIAO Yu—qin'?, MU Zhi—jian"*', CI En'?, WEI Shi-qiang'?

(1.College of Resources and Environment, Southwest University, Chongqing 400716, China; 2.Chongqing Key Laboratory of Agricultural
Resources and Environment, Chongqing 400716, China)

Abstract: In order to understand the agricultural non—point source load loss and discharge characteristics of salt—based ions, high~frequen-
cy(daily) monitoring of the runoff water quality of the two adjacent catchments in the Fuling section of the Three Gorges Reservoir area was
conducted for 2 a. The climate and geomorphology of the two catchments were the same, but the paddy fields in one catchment were scat-
tered and the fragmentation index was high (recorded as catchment area A). The fragmentation index was low. The results showed that the
annual average output fluxes of anions and cations in catchment area A were 499 kg-hm™+a™ and 218 kg+-hm™-a™, respectively, and the
average annual output fluxes of anions and cations in catchment area B were 265 kg-hm™+a™ and 118 kg-hm™+a™, respectively. The salt—
based ion output flux of catchment area A was approximately twice that of catchment area B. This difference was likely caused by the differ-
ent distribution patterns of the paddy fields. Placing paddy fields on the bottom of the catchment area can reduce agricultural salt-based
ion runoff. The dominant anions and cations in the runoff water body of the basin were Cl~ and Ca*, which accounted for 58% and 67% of
the total anion and cation emissions, respectively. In terms of different crop seasons, the rice/maize season and mustard season each contrib-
uted approximately 50% of the annual salt—based ion emissions. In terms of different periods, the ion load was highest in May and Novem-
ber, accounting for 26% and 24% of the ion discharge load of the entire year, respectively. Studies have shown that May and November are
the key time nodes to control the loss of salt ions in the watershed. The continuous arrangement of paddy fields at the bottom of the catch-
ment is an important spatial layout to reduce the loss of farmland salt ions.

Keywords : Three Gorges Reservoir; non—point source pollution; agricultural watershed; salt=based ions
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keg!, MR 0.7~23 g- kg, BB 03~1.7 g- kg, BLHH
6.8~22.7 kg™, WA A A RUBE AR EFE,
TSN TE T Al , - R LA BF e 3 o RAE
YRR AR Ry B — BRI K R L K B AR
PR o ForhoK RS | K UM FH 4 5k 117 kg -
hm 21230 kg-hm (& A HE,N:P,05: K;0=11:9:5) , 1
32 RN it FH 2 24 390 kg hm? (&4 B, N: P,05: K,0=
12:6:7),

AU 1 m 507 R B R 25 5 AreGIS—Hydrology
tools XYL A 7K SCAF B HEA 1404 , ATKEZ I 4 43
ASFHAKEL, ARic A KA FIAE KB (B 1) . PR

+ HF 2 Land use
Sl Dry land

o FEH Paddy

B SR b Unused

I i Woodland
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I 55 Pond

B 5 [R5 Living area

Bl ESARERERGCER T HF A%

Figure 1 Distribution of sampling sites and classifications of land use in the Wangjiagou watershed
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FH SPSS HEATAH S 43 H , 45 5 S /s W 1 AR
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ARTKIR A AR KA Ca Wk 2 50.6~240.3
mg+ L7 Na ¥ J# 4 4.4~200.1 mg- L7 s K JE 4 0.01~
79.3 mg- L' Mg ¥k i 4 5.0~37.0 mg - L' CI MR By
11.7~647.2 mg - L™ s NOS ¥ & 4 0.04~116.0 mg - L™';

H#,m’,
B B HE R E AR SOTHFE N 2.1~219.4 mg-L7' . B NOHMHAth 6 Ffr g 1
e CX0, 55— AF KRR/ K ZEHE O 8 Bt ) () S RIS T
L_zis
F 1 EFRGimE it F AER RG]
Table 1 Land use area and proportion in the Wangjiagou watershed
A Ry = A4l Wangjiagou watershed £EIKBL A Catchment A £/KIH B Catchment B
Land use T FA/hm? 5 /% T FH/hm? o /% T FA/hm? i /%
54 Dry land 47.9 66.3 14.1 62.7 33.8 67.9
F& 1 Paddy 17.7 24.5 6.9 30.7 10.8 21.7
b Woodland 2.5 35 0.2 0.8 2.3 4.6
Yk Pond 0.7 0.9 0.5 2.3 0.2 0.4
J& B AT Living area 2.8 3.9 0.7 3.1 2.1 4.2
KA FHH Unused 0.7 0.9 0.1 0.4 0.6 12
SR Sum 72.3 — 22.5 — 49.8 —
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Figure 2 Variation of precipitation and runoff modulus at outlets
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Figure 3 Change of ions concentrations at outlets
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Table 2 Comparison of ion concentration in this study with other waters

WFSE X 4, e Concentration/mg - L™
Study area Ca™ Na* K* Mg* cr NO: SOt
£EK LA 102.9 27.8 6.1 11.8 200.0 40.1 98.9
2K B 80.8 27.5 4.0 15.8 166.2 20.4 101.0
F RN 91.9 27.7 5.1 13.8 183.1 30.3 100.0
R p N 31.2 4.1 0.9 8.1 8.8 4.1 39.1
VETRTI I T A I X 50.4 103.0 18.8 28.8 82.5 34.9 95.6

M AR 22N o B A A B A
ALK A B Ca® \Na*  Cl™,SO% 4 Tl 55 7 i - 14
(BRI B 1Y 1.5~2 4%, K* \NOZEHE /K8 B 119 2.5~3
T o BRI A BF L PH S 45 25 B 3 43 51 499
kg-hm?-a” 1218 kg-hm™2-a™, HFh /K F/ KRR
2P (PH) B 743 31 o 447 38 2819 51%(50% )
F149% (50%) . £E7KIRB B | FH 5 45 25 i 38 5t 50

Wk 265 kg-hm?-a” f1 118 kg-hm2-a™, Ho kK 8/
K2R RIS 2= Y (BH ) 85 20 0l o 4 4F B 3 5 7Y
53%(54%) F1 47%(46% ) . i3k Ca> 435 % H i &
BH 25 745 247 iy 0 19 67 % , R i s A BH S 15 G
AE 2 i A A P S TR0 58% , R L A B .

KA 5T F B, s 2K AR T R L R R N 4y
5 R AR AR I S I AR K AR T K A K B 5 0
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Table 3 Comparison of ion output fluxes of different crop seasons in two waters

W% X 45, i ] VEW) Z= 5T Z AU 8 i Cumulative ion output flux/kg+hm™
Study area Time Crop season Ca® Na* K Mg cr NO; SO%
AEIKIA B —AF KR K 74.6 23.0 6.5 8.0 142.3 28.6 68.2
MR 68.9 21.7 49 9.1 147.4 22.6 66.0
B AF IKFEI T AT 79.6 17.9 3.5 8.5 143.3 38.6 77.1
=S 79.8 18.7 2.8 9.2 155.1 28.5 80.0
£IKBLB H—AF IKREIE KT 33.4 1.5 2.3 6.2 78.6 9.3 39.8
M2 31.6 12.3 1.5 6.5 64.9 6.7 417
AR IKAEE KT 48.0 13.3 2.1 8.6 96.4 14.0 522
=S 36.5 13.5 1.3 8.0 66.0 7.9 532

TR 5 38 T A 56 (P<0.01) 2334301 A it P 71y
XoF 7K A S5 I 4 i 114 e B 2 Akl S 00 )= I AR F
SR R B, A G RERE (PD) BE A 2 e 1 5 01 5 e e
FNBISTRE, — e HH DX R i S TR 5T 2 BRF B A1
TPt 2 . R R R AR —
il N TR M, 35 7K SRR AR B B[R] AR G, AT LA
T R AR YRS YLy 0 WOV P, S ) PR e o 1)
1Y/ [ R L AR TS Y 200 BRI
SRS St A 9 X 3R FH S5 00 Je) XoF i U 25 i
FARH SEBIF vHh J BRL, A58 FH 235 () 4015 4 Je o A8 B Al vk
IR H 5 P A RS, R T R AT A R R A, X
R AR AL — 2 EEERVE R . AW, PIAR KSR
i PR A B RILAR , A PR R S A AH ], A B O A, £
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MR BEFRECR 174, 2K B B IX 3% F 434l FAR K
R, B R £ (0.19) TEAR T A K AL HED
AR KIS [ 1) e FH 500 A JRy 2 K 3 A 5 1 SRR
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HK OB S 4, LA A AR I8 TR R TR R o
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TRNo WA 13 JT A8 JT ARHEA A 1, o5 A AR HEL
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faf A o5 42 4E 1 190~2% , i AX T4 K B (5%~10%) ,
SRR AR K sk AT 198 SR AR R )8 T A G IR
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Tf G AR LB E 11 A 15% 2eAq , Em HL s e 2 5 H
WK, I LB AL 7K R/ T K 2 iy it e 40T , e
FH PN 4 10 R0 2% 5 Wt P PN 7 AR i e FH BB A 0

Rao S5 P87 o 5 VT8 148 850w s Rl AL i 7 52
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