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Abstract: Based on the CO, concentration observations in U.S. corn belt, which was measured at 100m height of a
tall tower, hourly CO, concentration was simulated for the growing season (June—September, 2008) with the
WRF-STILT model. And the effect of flux uncertainty on modeled CO, concentration was also analyzed. The results
showed as: (1) WRF-STILT model can simulate the observed strong diurnal variation in growing season, with RMSE
be 13.70umol-mol ', and it was overestimated by 7.26pmol-mol ', the shape and area of intense footprint zonesare
different for different months (September > August > June > July) .(2) The difference of regional average
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anthropogenic CO, flux for EDGAR and Carbon Tracker was within 6%, when both of them were at the same spatial
resolution, the simulated CO, enhancement difference was close to 10%. (3) Spatial resolution can lead to large bias
in the modeled CO, enhancement, when using 1° emissions, the simulated CO, enhancement was only 0.4 times of
the results using 0.1° emissions, and with the decreases of spatial resolution, the modeled bias increases. (4) Daytime
and nighttime NEE of Carbon Tracker is 2.26 and 1.56 times that of tall tower NEE observations, and the
misrepresentatives of underlying land use categories can lead to about 12pmol-mol ' bias in the modeled results,
which may be the potential reason of bias high for 7.26umol-mol . Our study concludes that when combing
WRF-STILT model with high quality CO, flux, the strong diurnal variation of CO, concentration can be well
simulated, and the uncertainty of CO, flux is the main reason for modeled CO, concentration bias, it also indicates

the potential of evaluating and retrieving prior CO; flux.
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Fig. 1 Model domains and tall tower location
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Note: The color of blue, light yellow and rich yellow represent 3 domains in WRF meterological setup, and the red line is states
boundary for U.S.A in subfigure a; with yellow, light green and gray color indicating corn, pasture, and ruban land use categories in

subfigure b
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Fig. 6 Comparison of NEE between EC observation and
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Ham 43 5% . Carbon Tracker AU AI T KA A
ARG, SRR 2 fios. R0, 8
HNRRCAHCE, 9 7 R TR, P H 5
RS RGPACHIL R A, SR KT IR FE DTk
B A, PO SRR BEDTERE R 1, 3K S 1 AN
[F) AR [P R A I 22 5o BN AR KRR I3 A

BRGEATHA-1.29umol-m >s ' GBI, RT3 CO,
W FETTRREA 1T (2.46pmol-mol D, BEHIXS T CO,
FE, BOWRIEAE A RGEI A (P DT R TR = T R AR
i, KRR AT AR, Prel s
AR CO, 1 BN A T 22 57 1 35 IR FE DTk AEL . 171
MR R, 7. 8 H MM DTk 4 ok
-9.09pumol-mol ' F1-11.19pumol-mol ', HILFH4 CO,
FETTRRE R4 R B ) 25 575 8 12pmol-mol '
Tt BN S 23287 A I AR 2SR R AT 4 22 e FIASEAULX
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x2 FRTREEMESRFEEXM (NEE) REKERKE
Table 2 NEE of different underlying land use and the corresponding CO, enhancement

6 H June 7 H July 8 H Aug. 9 H Sep.
X Pasture NEE (pmol'm™s ") -1.31 -0.74 -241 -0.68
WS FTHRME Enhancement (pmol-mol ) 2.29 3.26 3.07 1.21
KX Comn NEE (pmo]'miz'sil) 0.03 -5.1 -4.83 -1.07
W E BTk fE Enhancement (pmol-mol ) 4.11 -9.09 -11.19 -2.67
CarbonTracker f52! WS FTHRME Enhancement (pmol-mol ™) 1.28 -1.25 -1.54 0.07

23 CO,REER

BT CO, Ml i R HANE P COL W LRI
Mo AT, ARFIEE 0.1° 2510 PR 1) EDGAR
WA BREHREETE BRI Carbon Tracker E&RGIFAS
e CO, WS AT IRERPI ST, Wi 7a Frow,
WRE-STILT e CO, 5 H AR AE, &5 5
VR, AR FWNRAERLL) CO, W T iR
720 13.70umol-mol . A K ZE -2 A ) AR R
TR A 0.07umol-mol ', AHXFTAL AT BRRIIR 1 STk
6.43umol-mol ', ALY 2%, [HJEAE R AL B,
6 H 30 H, AW HREEH B o1k 1 55 Kk 2
1.39umol-mol ', F WAL Ty () K S RBEAERS 78 R4
PE RN SR COy WREE B Wi . R AR
A R GRS W IR JEE TR A A —0.36pumol-mol ', 11l
CO, M 15 5 {5 ¥k % 24 381.99umol-mol ' o X Lt
WRF-STILT #5400 1 B2 o ik, o R %% W e ik
WRF-STILT FLSE FIAAURE T I 7b W ELE H, 5
LI R B BT kB 5 W B AR ¢ R &R (R=0.52,
P<0.001 ), fH #5400 7 B2 nr A, LR LA O
7.26pmol-mol .

3 GipSitie

(1) AWF5EIE T WRF-STILT #5587 T35 H
TKAF ) S 100m Ak COL IR FEHEATAR L, 45 221,

Y 0 AR S R0 HH A K COL MR H B AR,
EBEAL 25 At 5 7.26pmol-mol ', X T fig E /S G
Y (RGERIL A2 = B MG CO, il i
ZEFEM Cam AT BB R ) = A A S R
G WA . AP ] WRE-VPRM ##
A, BT T A X T S 2 6d (1) CO,
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W SE I T TR

(2) JH 3 52 FE VA COy X B TR RN ) 5
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23 8] 73 2 25 AR LR B R P R s ), 308177 5 3K
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Bl CO, BB CO, MBI I AL 0.1° BEFLZE R
170.4 £, HoPeeig, BplhRzEsR; Fikdgs
DRZE SRR = T COL MR AN S CO, M 5 11V 7 1%
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Fig.7 Comparison of CO, concentrations (a) and CO, enhancement (b) bewtween observation and simulation
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