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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 LAIL 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) 2] AAZ 2 7FE mio}sl= o] Fa3tth, CORDEX-East Asia® T WA @A 9] a4 A3t AF(Gutowski
et al,, 2016) & FHolA= 5719 RCMS AHE-te] $3E U}, 0|5 2487 & (UNIST) 2 FA 8 (PNU) ol A
Z¥Zy 438 % 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 A5 2x7F 1=t o]#t 7oA
T A G 2 7129 Y e, AlH|gof 17|t SRAF A 7]9F Aol o ol HIHE 7|9k, FotAlor A H 9] ARt 5t
she, Ealoh 9 29 dlorel 9 U AW E2 Ao} So| TeEch RUe 2RHY exjel 9IS Tl
Ax Fast, 2 Ao e A3 EAWMS o] gt 29 2 FFPAE Sol= A FFoiaith. 1L ¥HE F, 34
73 A% (Planetary Boundary Layer, PBL)2] @&t 34 o|afi5t t7]-3]F Az Z-go] v djed 25 RoE
2851, WRFOA 8R1H AFLAEE £Y 5 Y& Ao 2 AZ =t watA WRF 7| 2o ECMWEF Reanalysis
v5 (ERAS) A EAZ 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], 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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7HE B4l F kRt FotAlor A Fof|A F7 714 Aol U Aoz FPHY wEtA, S§ 714 54 wste] ot
A8 A A T E E017] Al AT 5 Y= AE U B FH7 g =

B AT E B U 5otrloL §4] A9 diEA ] tist 29-S B4 B AT 7|7H2 1999 K H 20204974
BA(3~59) Aol tigt AE5A-S o] FFA 4 (Anomaly Correlation Coefficient, ACC)E ©]-835to] Flgtstaiz} gict, 2
AFo| A= NCAROA Al-F5H= CESM2 S2S Hindcast2] Climo Studies 29 A9 @S o]g3ttt, o] e AY gt
CESM2 &dof tj7], 3%, §X]9] 7] 2737} 7| 384 27] 274 x8oto] Ad Y d&3 FA9 24 Oi7], Y, $4<]
27] 2759 9TES AFAQ) BH02 FE T 5 e 7|8 E Adtt. Y A AAES Hlu 243 da, 23
Y FotAlor ol digt di54d9] 8 YR ti719 27] 2709, 353 2 o] F tf7], ¥, §A]9] 7] 2AE] F4
AZ/gol ulujgt 7| E Bt B A s B4 A4S dBE 8% g7] 27] 21 9F2 3F A} o] F FotAlot

4 3% oRo] WAE 9ol 240l BY ) G5HA, Bela WA TAT 5 Uk A wolzo] A =T
P54 ARG 7129 715 di 599 A o Hol Yo% Fobxlol 2 34 ome] the A ] GAL B A7
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715 5to|| w2 F 7 o7 A28l (Mesoscale Convective System, MCS) 2] EA-& o]3|5l1 of|=35}17] A= tiF
5]-8 7] 2 (Convection Permitting Climate Model, CPCM)=& &8t WA= Al B8 o] o] 4o, B Ao A=
Weather Research and Forecasting (WRF) R9-g& Agste] 7yt FRo|A TSt 34 ALAES AL,
ol AlEH ol ARAYS T YA Z4 5 (Integrated Multi-satellite Retrievals for Global Precipitation
Measurement, IMERG) do|€]¢} H|wato] Hrstgict. B4-2 20129 K E 202197149 1093He] AA=mE Higo=z
VAR 37 2 AZEEE, MCS9| £4, AtE A4l 3= Fol JA= Ut CPCM A& 0|2 4 km SHFEE,
=5 Hlol8= 10 km SHFERE P = on, A& old At 221 AT AlS 0.533 Hetdlou, Aty e s s
o grtet= Aol At E9], FF MCSQ] 3¢ A 4=, A H 9], o]F &k 9 A& A7) A] 53 52 B
9, of7F MCSE #HAg 7 = Qi

2 A=t A w7 §4e MCS A& A|7F 7He] BAIE ZANHY, /<t MCS HA 2 (-2 thgt SASH
X 2 AAE Aottt d7] BA L, Storm-Relative Helicity (SRH) @ gEAJojet 7o 9 7|4 @471
MCS9] Tt} 2|4 A7t v 2= G2 B4 o e, 7t A4 (Precipitable Water, PW)-2 MCS 2| & A[7He] 282 <
842 ety ARE 42§59 o33 a450] MCSe| AT 24 A7t & 92 vt AL Flsan. &2
A= &S 29 A S ol AE st 7143 B A wol7] AR 2 ARE E8E & Ict.
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