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Exploring Nitrogen Dynamics’ Effects on Carbon and
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Terrestrial nitrogen dynamics plays a crucial role in carbon and water cycling, influencing key factors such as gross
primary productivity (GPP), leaf area index (LAI), evapotranspiration (ET), runoff, and soil moisture. This study
introduces the Noah—-MP model with explicit Carbon and Nitrogen components (Noah-MP-CN) to investigate
nitrogen’s impact on carbon and water cycles in the Texas—Gulf Region. Model evaluations, including nitrogen dynamics
and anthropogenic nitrogen inputs, demonstrate Noah—MP-CN’s enhanced capability to replicate the magnitude and
spatiotemporal variations of GPP and LAI Incorporating nitrogen dynamics changes soil water availability, leading
to increased ET, reduced runoff, and improved partitioning between the two. Prescribed monthly cycles of vegetation
fraction outperform dynamically predicted fractions in simulating LAI, ET, and runoff. Simulated GPP, LAI, and ET
demonstrated a limited sensitivity to fertilizer inputs. Extreme hydroclimate events are key drivers of interannual and
monthly variability in carbon and water cycles, with the model tending to overestimate vegetation growth during wet
periods and underestimate it during dry spells. In conclusion, incorporating terrestrial nitrogen dynamics improves

regional simulations of carbon and water cycles.
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EG o] @2 7| FA AU & A7) fl5iA= A Ad A BF A 975 2D (Regional Climate Model,
RCM) 9] AAF 2 7FE mio}st= o] Fa3tth, CORDEX-East Asia® T WA @A 9] a4 A3 AF(Gutowski
et al,, 2016) & FHolA= 5719 RCMS AHE-5te] $aE U}, 0|5 2487 & (UNIST) 2 FA ) 8t (PNU) ol A
Z¥Zy 4385 735t Fast Asian winter monsoon (EAWM) 7|7t 5¢F SNURCM(Cha and Lee, 2009)3} Weather Research
and Forecasting Model v3.7 (WRFv3.7, Skamarock et al., 2008)9|4] @3t Al 2x7F 1=t o]#t e Fod+=
T A G A 7129 Y e, AlH|gof 17|t SRAF A 7]9F Aol o] ) HIHE 79k, FotAlor A1 H 9] ARt 5t
she, Ealoh 9 29 dlorel 99 W AW E2 Ao} So| TeEch RUe 2RHA oxje] 9IS Tl
AX S8, 2 Ao e et EAWMS o] gt 29 2 FPAE Sol= Ao FFoiaith. 1 ¥HE F, 34
73 A% (Planetary Boundary Layer, PBL)9] @&t 34 o|af5t t7]-3]F Az Z-go] vt djeH 25 RoE
2851, WRFOA 8R1H AFLAEE €Y 5 U Ao 2 AZ =t watA WRF tf7| 2o ECMWEF Reanalysis
v5 (ERAS) A EA% 73A 22, Regional Ocean Modeling System (ROMS) sl 2@ o]l HYbrid Coordinate Ocean Model
(HYCOM) AEAF ZAH-S o] 85t ofFet PBL 27 (nonlocal scheme: YSU, local scheme: MY]J, nonlocal-local
scheme: ACM2)ol w2} Coupled—Ocean—Atmosphere—Wave-Sediment Transport Modeling System (COAWST)E
TFAsto] Fotr|of ASE 2% ATt nX= FF= AR
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715 st| 2 F 2 o7 A A8l (Mesoscale Convective System, MCS) 2] EA4-& o]afi5tal 9|=3517] A= dF
5] 713 2 d(Convection Permitting Climate Model, CPCM)-2 &85t A AT A EF o] A o] H4Holt}, 2 Ao A=
Weather Research and Forecasting (WRF) R9-& Agsto] 7yt FRo|A TS 34 ALAES AL,
ol AlEH ol ARYLS T YA B4 5 (Integrated Multi-satellite Retrievals for Global Precipitation
Measurement, IMERG) ®|o[E]¢} H|wote] Frlsigiet. BA4-2 201295 F 202137049 10979 2AA=E Hlg o=
VR 37 2 AIRE RE, MCS9| E4, At A4l 53 Fol IA= Ut CPCM A& 0|2 4 km SHFEE,
= HolHe 10 km S22 fAEGoH, AlEeold A} 234 A& A4 0533 e oy, AWtz o= ks
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2 A=t A w7 §4e MCS A& A|7F 7He] A ZANHY, tiF<F MCS HA 2 (-2 thgt SASH
T8 E 2 AIE Aottt 7] EQFAE, Storm—Relative Helicity (SRH) 2 EAJojet 22 F9 7|4 8471
MCS9] s} 24 X7k u] = e BA6H on, 7} 4=k (Precipitable Water, PW)-& MCS A& A]7te] 24 A4
842 gt A8 245 59 ol 8450 MCS| HA T 2|4 A7t & 9= vtk A& elstit. &
A= &S 29 NS ol AS JfAsta, 7143 B9 A Fol7] A 72 AEE E8E Ict.
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