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Framework of N20 Model intercomparison project
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The Dynamic Land Ecosystem Model
(DLEM)
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Key processes, pools, fluxes and their coupling in the DLEM
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The agricultural module of DLEM (DLEM-AG?2)
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DLEM-Livestock Module
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Human Activity [ Natural System ]
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Nitrogen processes and C-N coupling in the DLEM

NO, co, cQ,
Photosynthesis N deposition T Decay
iHarvest Product
1yr 10yr | 100yr
Allocation
v
Labile C » Ccycle
. Litier —— C/N process
Labile N préduction —>  Ncycle
y :
r ------- »  Anaerobic processes
Manure .
Resorption ———e leaching
N dep.| NH, NO / J'
Nfer. | NO, Ty, A Litter T co, | n
3 Root gxudation ™ Very labile labile resistant
_| T - v Decomposition,
i _nitrificatior DOC | |« . .
N [— % NH/ Lf A AnNy] Soil Organic Matter —
4 : 5 i i
A s A 5 § DON |<< Labile | Slow Resistant
N, |<-| NO, L 3R] 1
r'y §\ = Dead
Eden/’triﬁcaﬁon g. g‘
------------------- i No - E g g
nitrification: 3 > . <
oo * 3| Microbe [« Respiration
N leaching (G, N) < N fixation

* Fully-open N cycle

(Luetal., 2012, Ecological Applications) * Nregulation to C
cycling processes



Days

Months Years Decades Century Millennium

60° S

90°

150°W  120° W

Tudra Tem o needleleaf evirgreen for st ass
L ] Temp 19 [_Icioe

D Permanent grass wetland D Irrigated cropland i N l
- Soreal nee dleleaf declduous for st -‘ Troplcal broadleaf declduoi\s forest - C4 grass - Seasonal forest wetland D Unirrigated cropland A
| _] Boreal p :edleleaf deciduous for 2st -' Tropical broadleaf evergreer. forest _ Mediterranean wou dand - Permanent forest wetland
" Tempr cate broadleaf deciduous forest D Deciduous shrub D Desert m Urban 0 1875 3.750 7.500 Kilometers
R \ S | 1 )
{ - Tom,mFte broadleaf evergreer forest m Svergreen sFub i - Seasonal grasslwotland ‘lhddyﬂeld " | — : T —1 - '

A

N, lkmx1ikm 7 N\ 5-arcmin ~ ~\ 0.25degree 0.5 degree
/ \_/ (~9.2km x 9.2 kmat \ > (~25 km x 25 km at (~50 km x 50 km at

&

equator) equator) v equator)12




Factors

Iving

Dr
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» According to Global News Model classifications for the Global land
surface, we divided global into eight sub-regions: Europe, North
America, South America, North Asia, South Asia, Africa,, Oceania
and Australia.

The classification of sub-regions of the Global
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DLEM estimated riverine N export

Riverine N export (Tg N / yr)
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Manure N and N fertilizer data in Europe from FAO
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Riverine N export (Tg N/yr)
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Riverine N export (Tg N/yr)
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Averaged Annual Dlscharge in the 2000s
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Averaged Annual riverine DON export in the 2000s
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Averaged Annual riverine NH," export in the 2000s
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Global cropland area (10¢ km2)

Global N fertilizer (Tg N yr)

Land-use Harmonization (LUH)
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» The process-based model DLEM is an effective tool that
could be applied to

= estimate riverine inorganic and organic nitrogen
fluxes from the terrestrial ecosystem to rivers and
the oceans.

= predict future N loading and export to rivers and
oceans

= attribute N loading and export to different driving
factors such as N fertilizer use, N deposition,
elevated CO,, climate, etc.

» Future projections of N loadings to rivers and oceans are
largely dependent on the scenarios of driving factors
including: N fertilizer use, N deposition, Sewage, Manure,
and climate.
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