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® The Zhushan Lake is the part of Tai Lake watershed, located just west of Tai
Lake, and is the main area to receive surface runoff.

® With well developed industry of paddy rice, vegetables and fruits growing,
account for 73%, 17% and 10%, respectively.

B | AOQG) INE 7KFE 3 ifok3 RE | #it | 2@EH
Area | Population | Wheat Rice Rape Vegetables | Fruits |[Woodland | Total
km? 10* 10* ha | 10* ha | 10* ha 10* ha [10* ha| 10* ha | 10* ha
429

28. 87 1.08 1. 11 0.04 0.23 0.18 0.46
ORI : BN X G R e S 5T gt R 4 2# . Data source : local Statistics Bureau
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® To pursue high yield, the amount of nutrients input is much
higher than crops’ demand.

The distribution of the number of farmers according to the
amount of chemical N usage

7K 75 | e FH Bk 7 oA =

35 — 31.78

Percentage of farmers

= e FH & (kg/ha)
N use amount (kg/ha)
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® Farming/planting structure is not reasonable. In order to pursue high
economic benefit, the phenomenon like transforming paddy field into
vegetable land or fruit orchard is very serious , exacerbating the
emission of agricultural nonpoint source pollution.
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HER & 323 }9260~302 kg N
hatyr!, FEHEIN30~59 kg N
hatyrt

® Monitoring results
showed that the
pollution emission from
vegetables land was about
260-302 N halyr?, but
for rice paddy field, only
between 30 and 59 N ha!
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® The transport path of pollutant is short; the environmental
carrying capacity is small; and the speed of entering the
river and the lake is fast.

“+—H” KREAEER, MEITN SRR RE35% .

® “Eleventh—five” survey results in Tai Lake watershed showed that the total N
emission from crops’ planting accounted for 38% of total pollution emission.

HEUREKRBRAETFRHEST, MMElEREAEIEE X!

® Under the new situation of aiming at improving water quality, the mitigation
of growing source pollution faces great challenge.
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The adjustment of farming structure has been the key
factor in order to realize the pollution reduction.




MEA E R AR A (—) —IKFER/NE

VL 5 11 4L (2K R RV 2 TR A P M) =112
e Ak e mimasx | | SRR
REPATRTSN, NAETICHIE BRAE. =3 7 52 BT iz
R, (LGRS AT . T LU T3S kR s
Vs 43112007/ 17,15 S900 764 41+ /N IILIEGHS % =S

234 180 7C/ 17, iLF3507C 7 A 4

® Based on our on-site survey, compared to small farmers, the
professional cooperative can improve crop growing benefit
due to their farmland scale management. Like rice and
wheat growing, net benefit per mu will be CNY900 and
CNY350, about CNY200 higher than that of small farmers.

IR A S, AR -GARIIR M T "] &E

® Low benefit from wheat growing for small farmers, this
provides the possibility that rice-wheat pattern will be
transformed to rice-cover/legume crop pattern.

® For small farmers, they lost income one season, so they
need to be subsidized by government because of
environmental protection practice.
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High temperature & high humidity season

180

Catch crop
It is a new measure to prevent nitrogen loss by
using nitrogen catch-crops in
the vegetable rotation system recent years.
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Need to subsidize
those small
farmers who
minimize their
planting area of
vegetables.
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FERINIR AN B EF 1Y A454 kg N/ha, HHPBHLAEEIN £52.5%, FTHAERINS
47.5%.

The average total N input from fertilizer is 454 kg/ha; the supplies of
inorganic source N and organic source N account for 50% each.

RKRIBEZH M T AL TR
Generally, inorganic source N as topdressing is applied on the

surface by farmers and easily gets lost into water body through run

off. _
- m‘ﬂa(ﬂﬁﬁ@ e Y
= ‘(
WENAEEESEA AR ST=¥ - Fot Ve

A BE J1151834%
: .~ Y The ability of
reducing both
total N and total
P can reach 34%.

Recommend farmer
to plant clover or
alfalfa between fruit
trees to intercept
nutrients runoff.

This practice needs additional labor input so farmers hope to be subsidized.
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A% ER e Theidea for farming structure adjustment
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The responding relationship of nutrients R DIREIX A r BB L
between land use and water body

The importance of water function

N7

RNZK Ty e BB [X 5 Gk v XU F A = b A1 2R 7Y
To identify land use type with high pollution risk around
important water function division

=

SNEHOKIIRE X RNV, &5 KB IR P IX 02k, BEEIF
DA EE 3R] FH SR AR VR b 45 1)
 Combine the importance of water function division and
protection zone classification around Tai Lake
* Rebuild, optimize and adjust crop planting structure

J L
— AR Y R VR T AR i iﬁ‘lﬂéﬁ@:\[W%ﬂﬂ;ﬁ;f?@%ﬁé\%%ﬁﬁﬂﬂﬂkﬁ
Optimize Crop area with high Single and group environmental-friendly agricultural
pollution risk practices are applied in optimized crop area

B=oHh <\__>= scenario analysis
Y RA ) AR 4544

Optimal structure Sub-optimal structure
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Spatial distribution of NP index between soil and
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water body

AR RENERKA, HXRRES;
The highest SNPI is vegetables land,
followed by fruit orchard.

5itexts, Ig 7M7-|-‘EI’J ABHEHBIRS, T
RS B A S B X A K R AR AN ;

Corresponding to this, the WNPI of
the surrounding waterbody is also
higher, indicating that the higher soil
nitrogen and phosphorus content has

Spatial distribution of NP index between soil and water body a great influence on the water quality
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of Tai Lake.
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Ziise
j‘> The h|gher SNPI and WNPI are

mainly located in the first level of
protection zone around Tai Lake basin,

+ 13 :ﬁay ?a’ﬁ&ifmkﬁk—Lﬁaﬂaé&fiﬂ%?":k,ﬂiﬂ,ﬁiﬂ%ﬂ“[’\ indicating that this area should be a

FIKETHI %

Spatial distribution of NP index between soil and water body

under reserve classification zone around Tai Lake basin

priority to be adjusted and optimized
in the view of structural adjustment.
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ﬁrst level reserve zorm /“Actions should be "\

implemented in

According to the inglude: this area, such as

overall scheme of Tai Lake area, 5 km returning farmland

water environment along the lakeshore, to forest,

comprehensive back 10 km of rivers grassland, and

management in Tai into the lake, and 1 km wetland so as to
build natural

Lake basin on each side along the

, protective barrier
\ river ) \ofTailake.
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 Based on the spatial analysis function of GIS, we try to
make changes to the land use of farms containing high
nitrogen content in soils or vulnerable to loss of nutrients,
and adjust and optimize fertilization mode.
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By implementing structural adjustment, we want to realize
farmland nonpoint pollution reduction targets, that is, the
amount of both input N and runoff N loss can be reduced
over 20% and over 30%, respectively. At the same time,
farmers’ income can be guaranteed.



A LS DX Ao I 235 g ) 3R 8 51 TR S AE P T AT LA M A 285 BB 22 A ) X 38T
AR B R REE AR, AT IR R R sk RWAE ﬁ*ﬂiﬁk%}lw
O b R T A o 22 1L 7S X A% B S T AR P B (14.7% . 46.6% 15.0%) , LLBbit
JER G B RO DA S B LN R ZEY) . G RER A (1.012. 0.126,
0.16377 1l , =& &1 41.30171 i,
The range ® The scope of adjustment around Zhushan Bay watershed should be done

of outside the areas of organic agricultural ecosphere along the Lake.
_ ® Through the corresponding period of the remote sensing images, the
adjustment proportion of rice & wheat crops, vegetables, and fruit trees planting areas in

the total organic agriculture ecosphere can be calculated as 14.7%, 46.6%,
15.0%, respectively.

® Then their respective planting areas outside the organic agriculture
ecosphere can be calculated as 10,120 ha, 1,260 ha, and 1,630 ha.
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Planting Areas Outside the Organic Agriculture Ecosphere

BEED K e it
FhiE MV AR Rice and wheat crops Vegetables Fruit trees Total

Planting area IR kb 51 THI AR kb5 [HI AR Lt 51 [11E e
10% ha % 10% ha % 10* ha % 10% ha %

LN AT EINC S 1.186 73.3 0.235 14.6 0.196 12.1 1.617 100
Aoshan Bay area
A NP 0.174 55.5 0.110 35.1 0.029 9.4 0.316 100

Lakes

P 'y Y e 5
AEFRE IR LES e 77.6 0.126 9.7 0163  12.8 1301 100

Excluding Lakes
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Tab 2 N Input, N Loss and Economic Benefit Parameters of the Crop Production in
the Zhushanwan Catchment

NI & & = FE W HY | ASRE | PR AED NAE R FEXT U 2
ﬂ"fﬁﬁﬁ N runoff o= & Gross Labor N fertilizer | Relative net
. Harvested
Product|on and ield revenue cost cost revenue
pattern leaching (tyh 2) (CNY10* | (CNY10? (CNY10? (CNY10*
(kg hm2) 4 hm-2) hm?2) - hm?2) hm?2)
B/EEHO 45.5 13.9 3.52 0.74 0.7 0.19 1.88
FB/EFAED 150 12.0 7.4 2.08 0.74 0.54 0.06 0.73
FEIEWES® |EEl 33.5 13.5 3.41 0.74 0.7 0.15 1.82
ks N 1480 185 251 36.3 7.6 — 0.6 28.1
ﬁ /iﬁlil—:]@ 1200 128 265 39.4 8.0 — 0.5 30.9
B HH© 739 40.7 21.3 18.7 3.5 0.1 0.3 14.9
LSy el 537 10.3 23.8 21.0 3.5 0.4 0.2 16.8
CO: Conventional rice/wheat rotation C1: Ricelgreen manure rotation
C2: Reduced fertilization for rice/wheat
rotation
VO0: Conventional vegetable production V1: Combination of catch crop and reduced
fertilization
FO: Conventional fruits production F1: Clover/fruit inter-cropping with deep

fertilization



- MM LHER / Building optimization model
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To optimize the planting structure with Lingo software, set the self-sufficiency

rate of grains, vegetables and fruits as 1.

Horpre EQQNFURN, 42705 Nig RiZRRAED AR P2 1 U AR RS IS a8, 10% Yuan /ha;
Xiog ISR AW H A P2 R AR AR, 104ha; Ny« NoNIZERIEDE A =il .
Kz?%tl&c)\, 10*-Yuan /ha; X, « X, NiRRAEMIER A7 AL 2 FFIFETA, has /

/
" - B I
SRR E - - -
Target?unction with Max E(X) h M&X(Z Nioxio + Z Nilxil T Z Nizxiz)
relative maximum net income i=1 i=1 i=1

n

- Z(Xio + X, + >(i2)S S,

i=1

_ N o X0 +hy X+ X, =Y,

/—- iTNiOXiO +Zn:TNilxi1+Zn:TNi2Xi2 < By (

1) BB EEBILR I
Total pollution control constraint
2) REAHERLE vy
(2) Arable area constraint gj;ﬁ’*‘ﬁc
Constraints
(3) MRIEERLAE

Demand constraint of grains, vegetables
& fruits

Hor ()R B ANmAR SR, t: TNANFEB RS, kalha; (2)ZUArS ah i S AR,

104ha; (B)AAY ARETERE, t; AR, tha,




Scenario design of structure-adjustment and
matching environment-friendly technologies

Reference to local conventional mode, to set five scenarios with L loss from high level to low level.

In table, (1) stands for local traditional fertilization and planting mode; (2) Scenario | was designed to
achieve the highest economic benefit; (3)~(5) Scenarios I, I, IV was to reduce N loss by 20%, 30% and
40%, respectively, as compared with Scenario | while achieving their respective targets of economic benefit;
and (6) Scenario V was designed to achieve its target of minimum N loss.

CEELingo R HEH, T EHAEIFR TS MERKAFIERER |74

23 EAMMEM A IMER T S IMER AV E R A B S EE

Tab. 3 Planting Areas and Proportions of Different Crop Production Patterns in
Conventional Cultivation System and Five Scenarios

WA FhAEY BRI wRI fERI ERIVS ERVE
1B | conventional Scenario | Scenario Il Scenario lll Scenario IV Scenario V

Production H 5] HHR sat]| [iEE 3 sa!] [EE R 5] M 5]l
pattern Area Ratio Area Ratio Area Ratio Area Ratio Area Ratio
10‘hm?) (%)  (10°hm?) (%)  (10°hm?) (%)  (10°hm?) (%)  (10°hm?) (%)

co N 0o = - - - - - - - -

C1l — — 0.028 2 0.296 23 0.396 31 0.527 40
C2 = = 0.984 76 0.723 56 0.668 51 0.596 46
VO T

vi | = | = 012 10 0126 10 0119 9 0074 6 0015 1

FO

F1 | = | = o013 12 0163 12 0163 12 0163 12 0128 10
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Scenario design of structure-adjustment and
matching environment-friendly technologies

x4 ENMEMOLMHBFERTHINRAZ. NREAENEF W@
Tab. 4 N Inputs, N Loss and Economic Profits in Conventional Production Mode and
Five Different Scenarios

5 RMZTE 4R EHME BRI BRI BRI HBRNV BV

Pollution and economic Conventional Scenario Scenario Scenario Scenario Scenario

indices mode I I ll IV Vv
N i':ffj{\(;ia_l) ial 7549 6267 5567 4963 3982
1 23.9% l 32.4% l 39.7% l 51.6%

NI R B 259 638 511 447 383 295

N loss (t al)

~ ] |
2 132.7% 141.1%1 49.5%1 61.1%

Z i
Economic profit 7.87 8.54 6.55 4.09

(CNY 108 al)
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B 75 -~ IE R PR 55 1 7 Jed
S1fEE THEER =% The spatial layout of structure-
adjustment -
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iﬁ'}ll/ The ajustmet principle:

X T LU B g i A AR U T AR 1 ST R TR B — G OR T X Bl (M R, 2 S BE R — R
X 34 Ry i F i B R e, B AR AR B A E 1k

Environment-friendly practices will be preferentially introduced to the nearest area to the

ed first-level protection zone, and then extend from near to far distances from the boundary
A of the first-level protection zone until the adjustment area reaches the optimization scale.
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S8 TR SR 2675 The spatial layout of structure-
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Environment-friendly practices will be preferentially introduced to the nearest area to the
first-level protection zone, and then extend from near to far distances from the boundary
of the first-level protection zone until the adjustment area reaches the optimization scale.
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Environment-friendly practices will be preferentially introduced to the nearest area to the

first-level protection zone, and then extend from near to far distances from the boundary
of the first-level protection zone until the adjustment area reaches the optimization scale.
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Environment-friendly practices WI|| be preferentlally mtroduced to the nearest area to the
first-level protection zone, and then extend from near to far distances from the boundary
of the first-level protection zone until the adjustment area reaches the optimization scale.




EAMEEREAE

1875 /5

StEE T#EER == 6% G

1
T 2484
0 14174
[ ] 4
[ Mgkt

- FABRBELETE

The spatial lavout of structure-

mINE= S21F R T A
optir SRR
suboptl

E 1
I 214
0 1447
RIS
[ g

3]

[ A4 X
0 1
[ I%FESR

i
T

WEEREN/ Treaojusi

(R3PSl

___RE

27

I ARy R —— A HUR LS
[ 1 455 K ——H e X

[ ] D&
[ I x

SSTER THERRZEHE

TEEEAE 40%
mEWE 46%
I g 3%
B 5N 1% [r

] 1% R
[ MG

%EIJ*EL IR ANH Y Y

X i NG

[X 120 5 i ze T 22 0T 3] iz

I3 Ji

Environment-friendly practices WI|| be preferentlally mtroduced to the nearest area to the
first-level protection zone, and then extend from near to far distances from the boundary
of the first-level protection zone until the adjustment area reaches the optimization scale.
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Tab. 5 Eco-compensation Scheme for Optimal Scenario Il and the Second Optimal
Scenatrio

R | MHE | ¥ B BE ERIMEREER
Scenario | THIH (CNY10?) I
Planting e AS BREWHT

area WA ®EE EHERRL Y
(104 hmZ) %I\)\ljj@ %Jﬁ](@ EEZIKF 1«+®

739

7.87 8.44 8,231 6,267 218 961 ($112)
2,696
. : 2 7 '
7.69 7.95 8,163 5,567 88 3,50 ($408)
C1 :Rice/green manure rotation :
) fertilization for ri h . Lost iIncome Extra bonus for
C2: Reduced fertilization for rice/wheat rotation reduced N loss
(D Net profit of conventional production (® Opportunity cost-based subsidies
(2 Net profit of the cleaner production mode  (® Ecological benefit rewards-based subsidies
3 N input in the conventional production (7) The funds of eco-compensation include the budget of 15% for overhead expense

@ N input in the cleaner production mode Average subsidies of eco-compensation per unit area



Existing Subsidies and
Measures In Local
Government, Problems and
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Existing Subsidies and Measures in Local Government
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Existing subsidies & measures in local

regulation and program

Reduction of fertilizer and pesticide program

Organic agriculture zone program

Eco-intercepting ditches/pond program for diffused
pollution control

Project on comprehensive utilization of crop straw

Popularization and subsidy of formula fertilizer,
organic fertilizer, and release fertilizer

Regulation of Ecological Compensation

Subsidies for Pollution-free, green food, organic and
geographical indications of agricultural products

Three levels of protection areas for Tai Lake basin
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Solutions to Existing Problems
MES TIEER, FMESZRLER

As the project to program ends, there is no subsidy.

MR SR, S —RRZEEERSI A

The subsidy level is too low to attract farmers.

FERIPFREAENR, BEERIRK PR

Need to adjust subsidizing objects, especially subsidizing scale farmers.

REASIMERWLE], 5325 & RKEE R ATEFA MG H
Need an ecological compensation of long-term mechanisms, especially the
adjustable subsidy mechanisms that are synchronized with economic
development.

IMEREEFERFETIwHILE PR, TAEE~UEMKRGFREE =R
&HEWIFER, AFEEIFANAZSEETHMEERS

Compensation funds can mainly be sourced from land sales, but can also come
from environmental taxes from fertilizers and pesticides production enterprises,

or appropriately raised ecological compensation funds for businesses and
individuals.



Thank you for your attention!




