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INMS Component 3: Developing regional
assessments of nitrogen management

East Asia Demo
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Water pollution

China’s eutrophied lake area has increased

from 135 (1970) to 8700 km? (2007).

Area(km?)

9000
7500
6000
4500
3000
1500

0

8700

5000 I
600 I
115 - | |

1970 1980 2000 2007

s

3 -
N =] e
o S A B -
o BT 4
. - &2 e pd 7~
y . N, e . »
= P ol

AT SRS 2007 £ 11 A2 A1 M0 S Gtﬁlm‘

90

75

79

60

45

30

15

Annual Number of Red Tides

0.2 ac /

1960s 1970s 1980s 1990s 2000s
(the State Oceanic Administration, 2009)

Science 2009, 1014-1015

ECOLOGY

Controlling Eutrophication:
Nitrogen and Phosphorus

Daniel J. Conley,** Hans W. Paerl,2 Robert W. Howarth 3 Donald F. Boesch,! Sybil P. Seitzinger,
Karl E. Havens Christiane Lancelot,” Gene E. Likens®
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Nutrient (nitrogen, phosphate, silicate) sources for the ECS
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Previous studies:
Rivers:

Zhang (1996); Liu et al.
(2009)

Atmospheric deposition:
Zhang et al. (2011); Kim et
al. (2011).

Taiwan Strait Water:
Chung et al. (2001).
Tsushima Warm Current:
Morimoto et al. (2009);
Morimoto et al. (2012)

Box model:
Chen and Wang (1999);

Zhang et al. (2007)
Curtesy of Xingyu Guo
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2. Nitrogen budget: Analysis of nitrogen source < s
and fates, by sector (Tasks 3.1.1-3.1.3)

Integrating human being, human activities and
nitrogen cycling processes into the CHANS model
" i )
1. Methodology: CHANS “ | Forest - Near-surface
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2. Nitrogen budget: Analysis of nitrogen source 5.5
and fates, by sector (Tasks 3.1.1-3.1.3)

* Calculation for China is finished, still ( e MD o o NﬂTgNy
modifying the CHANS model for the .. H
case of Japan and south Korea to (Aimospheric N, N0, 1,0 )
treat the large differences in key N el M

19.6

flows among the countries
*Large Nr loss to the environment

(air & water)

* Known gaps, uncertainties: piriy
Availability of reliable emission |
factors and activity data, difference
in values among data sources Q [

Gu* et al., 2019, Environ Sci Technol



Towards the
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International Nitrogen Management System
www.inms.international

NUE=90%

_NUE=63% (Optimum N
- management)

NUE=50%
NUE=47% (Conventional N
management)

N harvest (kg N ha™ yr™")

Desired minimum
productivity level
N harvest=80 kg N ha™ yr*
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Yield-scaled Nr losses

(kg N Mg)
[ Northeast [ Southeast

B0 Northwest [0 Southwest . aalRY, Conventional 1047259 59™349 2.4~13.0
I North ChinaPlain ~ Others 4 '

| Middle and lower Yangtze River | Optimum 1267294 387187 2.0~7.6



Total Nr Loss Intensity

Production Nr Loss Intensity

Consumption Nr Loss Intensity
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I Production Nr loss

1" Consumption Nr loss
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Inner Mongolia
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4. Options for, progress in and barriers to better
nitrogen management (Tasks 3.1.7-3.1.8/A1.6)

Current situation, major barriers and options to overcome them
- Highlights of promising actions: Status of barriers survey (A1.6):
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e Enhanced efficiency N fertilizers
Controlled release N fertilizer
Nitrification inhibitor
Urease inhibitor

e Optimized N application
Reducing basal fertilizer N ratio
Increasing N splitting frequency

Deep placement of fertilizer
Fertilizer recommendation based on soil test




Taihu Lake watershed: case study

Drinking water crisis in Wuxi

Latest Updated by 2007-05-31 14:03:39

Algae
blooming in
2007

Customers queue to buy bottled water at a supermarket in Wuxi, East China’s Jiangsu Province, May 20, 2007. Local residents in \Wux
rushed to buy botiied water when the tap water developed a strange smell. The blue-green algae outbreak in Taihu Lake affected the
underground water in Wuxi and caused the water crisis, Xinhua said. [newsphote]

Customers queue to buy bottled water at a supermarket in Wuxi, East China’s Jiangsu Province, May 20, 2007. Local residents in Wux
rushed to buy bottled water when the tap water developed a strange smell. The blue-green algae outbreak in Taihu Lake affected the
underground water in Wuxi and caused the water crisis, Xinhua said. [newsphoto]




Agricultural actions were strengthened
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e Source control
* Process retention

4R Principles of Nutrient Stewardship
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RIGHT SOURCE RIGHT RATE RIGHT TIME RIGHT PLACE

Matches fertilizer type Matches amount of Makes nutrients available Keeps nutrients where
to crop needs. fertilizer to crop needs. when crops need them. crops can use them.




Process retention technologies

Ecological Constructed

ditches/channels Vegetated ponds wetland Buffer strips
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Other efforts in pollution control (2008-2017)

* Closed more than 5300 polluting enterprises
* Ecological dredging: 37 million m3

* Blue algae salvage: more than 10 million ton
* Wastewater treatment: 8.5 million ton/day
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Lake Dianchi as case study

Historical status (pre-2018)
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Fertilizer reduction in Quzhou, a agricultural county,
with increased vield, reduced N input and PM2.5
conc. over the last decade
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Socioeconomic barriers to reduce N loss

O Small farm size, decoupled livestock and croplands,
urban and rural isolation are important drivers

NH. + SO, : _ Water. .
3 NG Iorganic aerosols + Organic chemicals = PM,

Metals

4 A
NH, Scale farming —> | NH, S0,
(>5TgN) _I_ >5TgN) Few BMPs NO,
¢ \ + Small scale farming NH,
‘ Cropland based * 4Rtechniques can (<1TgN)
livestock production and “~..._ hotbe applied
.._Mmanure recycle *¢  Short of training

', Short of facilities

7\

v

7

Low manure recycle
* Non-cropland based

Livestock « High transportation Urban area
and application cost * Parttime jobs
- Air dry treatment + Extensive management
+ No legislation * High income from other
sectors

Gu et al., Environ Sci Pollut R, 2020



30-56% of livestock

~35% of poll
reduction

Decoupled livestock and cropland:
a) industrial production system
b) low recycling rate

¢) high environmental pollution
d) high productivity

Coupled livestock and cropland:
a) traditional production system
b) high recycling rate

¢) low environmental pollution
d) low productivity

Recoupled livestock and cropland:

a) medium-industrial production system
b) highrecycling rate

¢) low environmental pollution

d) high productivity

Towards the

£ INMS

International Nitrogen Management System
www.inms.international
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Activities

e Submission open: October 1, 2020 1.  Nitrogen Budget and its Uncertainties in China,
.. : Gu Baojing
° S_meISSI_Or_] close: Jan. 31, 2021 2. Nitrogen Use Efficiency in China's Cropping
e Final decision make: June 30, 2021 System, Yan Xiaoyuan
.. . 3. Nitrogen Use Efficiency in China's Livestock
Jinju, South Korea e Sl close: August 31, 2021 S Wa
Volume 264 September 2020 ISSN 0269-7491 4.  Improving Nitrogen Use Efficiency in Chinese
: croplands, Ju Xiaotang
ELSEVIER 5. Non-point Source Pollution Control in Tai Lake,
Xia Yongqiu

6.  Non-point Source Pollution Control in Dianchi

ENVIRONMENTAL Lake, Zhou Feng

7. Ammonia Reduction in China: Policies and
POLLU I ION Practices, Liu Xuejun

8.  Japanese Nitrogen Budgets, Kentaro Hayashi
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Eddy Y. Zeng 9.  Ammonia Collection Technology, Tohru
Christian Sonne Kawamoto
10. Riverine Water Quality on Nitrogen, Hideaki
Shibata

11. Nitrogen Deposition Trends in Japan:
Measurements, Kazuhide Matsuda

12. Nitrogen Deposition over East Asia, Syuichi
Itahashi

13. Nitrogen Budgets of East China Sea, Xinyu Guo

14. Nitrogen Management Benefits Greenhouse Gas
Emission in Paddy Field, Pil Joo Kim

15. Nitrogen Budget of Pinus densiflora Forests in
Korea, Yowhan Son

16. Impact of Nitrogen deposition on Biodiversity in
East Asia, Binle Lin
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