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Fig. 1 The study domain and distribution of seven river basins
of China: the Yangtze River basin (YZ), Haihe River basin
(HA), Heihe River basin (HE), Huaihe River basin (HU),
Yellow River basin (YL), Songhua River basin (SH), Pearl
River basin (PE)
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Fig. 2 Simulated and observed multi-years averaged monthly mean precipitation and monthly mean 2-m air temperature over seven
river basins (CTL: control experiment by RegCM3; CSM: coupled experiment by RegCM3 CERES)
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Fig. 3 Interannual/seasonal variations of water balance components (runoff, evapotranspiration, precipitation) over seven

river basins of China
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Table 1 Atmospheric water balance components and water cycle indices in summer over seven river basins
I R Pk /(mm/d) ZRECK (mm/d) O,/ (mm/d) Ou/(mm/d)  JK¥UFEA /(mm/d) Bl % x %
RISARY 1 CTL 4.46 3.31 7.41 5.86 1.55 30.88 41.60
CSM 4.46 3.27 7.56 5.97 1.59 30.19 41.18
AT I 38 CTL 4.24 3.25 15.10 14.28 0.82 17.71 23.11
CSM 4.14 2.86 15.21 14.15 1.06 15.83 2291
SRR, CTL 0.90 0.61 6.27 5.96 0.31 8.87 13.08
CSM 0.93 0.63 6.37 6.04 0.33 9.00 13.29
W CTL 3.52 3.02 9.10 8.68 0.42 2491 29.04
CSM 3.10 2.57 8.74 8.25 0.49 22.72 27.41
ERGNmEY CTL 2.83 2.27 9.96 9.60 0.36 18.56 23.14
CSM 2.77 2.17 9.76 9.37 0.39 18.19 23.22
WIS CTL 4.66 3.19 13.93 12.36 1.57 18.63 27.22
CSM 4.51 3.06 14.24 12.70 1.54 17.69 26.07
BRILIEIR CTL 7.74 4.14 25.19 21.16 4.03 14.12 26.39
CSM 7.50 4.06 26.53 22.82 3.71 13.27 24.52
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Fig. 4 Summer mean differences (CSM minus CTL) of leaf area index, soil moisture and climate variables over seven river

basins (a) leaf area index, (b) root layer soil moisture, (c) latent heat flux, (d) sensible heat flux, (e) precipitation,

(f) 2-m air temperature
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Table 2 Summer mean differences (CSM minus CTL) of leaf area index, soil moisture and climate variables over seven river basins

Btz MR AL /(m?/m?) R DX 30 B /(mP/m’) TEhE B /(W/m?) L B /(W/m?) FE7k /(mm/d) M/ C
KILIR —1.20 0.01 —1.34 2.04 0.00 0.29
R —3.45 0.03 —11.23 7.26 —0.10 0.79
TR R 0.00 0.00 0.52 —0.69 0.03 0.05
R0 b= —4.56 0.04 —13.16 9.80 —0.42 0.59
pxlbinesd —1.30 0.01 —3.06 1.69 —0.06 0.31
AT R —2.30 0.01 —3.79 7.12 —0.15 0.62
PRILIAIR —1.64 0.02 —2.43 4.19 —0.24 0.40

A B AR AT Hb AL

T ARG & Al 5y

o FERZBOMI, IR 1983 4E 5 2001 4745 (L
FXPLE, SiEEE (6, 7. 8 ) ZkHcERE,
B B S b N 0 7 SR T RV e AN Z S W e 12
7 20 AE 100 mm 2 A5 FI AR & AL SS
R T VR E RS BRI B RO, R
TR, RS A AETLIRIR UL B BRIt A

AR K RTIR SN, AR A, SRR
BEAFIE HH AR PRI b

F IRk ST e e X3 A 52 341 2 5 1 PR =%
HmlEgm, FFH XSRS A A A K
LR RIHA AU LEARSE IR, Gl A A R S
B Ve AR DX B SR 77— SE A B 1
KT MR EAELAER T et —Pite., B



%

EEAEKRKFAELTE

www.climatechange.cn

424 RO A AL B Tl R 2012 4
B it RE RS A SR S WA, f# [12] ey, s A, BRAOT, 45 . v 124 A M O D UMY
AT RS A HRPAL sRRE DR Ty
[13] T, aEmE . vl ] O S 1 78 36 28 TR B8 BHDRE RS [3]. <
s (L FFE R |, 2012, 8 (6): 426—433
%}%Iﬁﬁ [14] Chen Feng, Xie Zhenghui. Effects of crop growth and development on
regional climate: a case study over East Asian monsoon area [J]. Climate
(] s, T, 08 [ U o] v [ 5 350 B 2 M 1 AL Dynamics, 2011, doi: 10.1007/500382-00011-01125-y
RLS [1]. Sl S5IREHESE , 2001, 6 (2): 249—254 [15] Chen Feng, Xie Zhenghui. Effects of crop growth and development on
[2] X|—he T —il, 555 . XA et o v [ B 2= Bk i 10 4 0] land surface fluxes [J]. Advances in Atmospheric Sciences, 2011, 28 (4):
HRIRGE BRI 4T (9] BTG4 L 2005, 16 (3): 41-47 927-944
(31 ¥, bt A5, Fr 3. SRR IR b ] AR 5 Rk 2217 [16] Bk . 5 i A o B B 5 A A 7 2 Mt DX A Uik B U o2
TEASBHLIATELAL [J]. KRR, 2011, 35 (6): 11771186 [D]. At : s EFFABER B FT , 2010
[4] i, FIUA, X4k . XIS Sk o B 300 B AU 5 [17] PalJS, Giorgi F, Bi Xunqiang, ef al. Regional climate modeling for the
i [J]. kB |, 2011, 22 (5): 615—623 developing world: the ICTP RegCM3 and RegCNET [J]. Bulletin of the
[5] RS, XA, R, % . XA R T B oy Hee i T 5 2 American Meteorological Society, 2007, 88 (9): 1395—1409
IRBAUI 2 [J]. 7K 3h B EWFE 5 R « A #2009, 24 (1): 7181 [18] Jones C, Kiniry J. CERES-Maize: a simuation model of maize growth
[6] A3%, m2a, Giorgi F, % . AxpRASKE T 5 v B X IR AN TR 5% B Bk and development [M]. Texas A&M University Press, 1986: 194
FAS LA o B R AR, [J]. A (bR gR R | 2010, 6 (3): [19] Tsuji G, Googenboom G, Thornton P. Understanding options for
164—169 agricultural production [M]. Dordrecht: Kluwer Academic Publishers,
[7] @2, A9k, Giorgi F. v [E X 8 AR L — A w8 50 HER B EL R AL 1998: 400
[I1. P EFFE : #hERFR , 2010, 40 (7): 911-922 [20] Reynolds R W, Rayner N A, Smith T M, ef al. An improved in situ and
[8] Yuan Xing, Xie Zhenghui, Zheng Jing, et al. Effects of water table satellite SST analysis for climate [J]. Journal of Climate, 2002, 15 (13):
dynamics on regional climate: a case study over East Asian monsoon 1609—1625
area[J]. Journal of Geophysical Research: Atmospheres, 2008, 113 (D21), [21] Grell G A. Prognostic evaluation of assumptions used by cumulus
D21112 parameterizations [J]. Monthly Weather Review, 1993, 121 (3): 764—
[9] Chen Feng, Xie Zhenghui. Effects of interbasin water transfer on regional 787
climate: a case study of the middle route of the South-to-North Water [22] Leff B, Ramankutty N, Foley J A. Geographic distribution of major crops
Transfer Project in China[J]. J Geophys Res, 2010, 115 (D11), D11112 across the world [J]. Global Biogeochemical Cycles, 2004, 18 (1):
[10] Tsvetsinskaya E A, Mearns L O, Easterling W E. Investigating the effect GB1009
of seasonal plant growth and development in three-dimensional [23] [=)E G, FLhm, B HAZS | 3 20 4R b [E A AR SNt a2 A8 (kD).
atmospheric simulations. Part I: simulation of surface fluxes over the H 24, 2005, 60 (4): 559—566
growing season[J]. Journal of Climate, 2001, 14 (5): 692—709 [24] sktmds, EMEME, mE8]. dER L ERE M]. db5t: BRgHR
[11] Tsvetsinskaya E A, Mearns L O, Easterling W E. Investigating the effect *t, 1987
of seasonal plant growth and development in three-dimensional [25] Schar C, Liithi D, Beyerle U, et al. The soil-precipitation feedback: a

atmospheric simulations. Part II: atmospheric response to crop growth

and development[J]. Journal of Climate, 2001, 14 (5): 711-729

process study with a regional climate model[J]. Journal of Climate, 1999,

12 (3): 722—741



www.climatechange.cn

6 381 FIAE, % AR AR WK SO R 5 DX AR D 52 i 425

Effects of Crop Growth on Hydrological Processes over River Basins
and Regional Climate

Qin Peihua', Chen Feng' %, Xie Zhenghui !

1 The State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics (LASG), Institute
of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China; 2 Zhejiang Institute of Meteorological Sciences,
Hangzhou 310017, China

Abstract: The regional climate model RegCM3 with the crop model CERES implemented was used to study the
effects of crop growth and development on regional climate and hydrological processes over seven river basins of
China. A 20-year numerical simulation shows that incorporating the crop growth and development processes improves
simulated precipitation over Haihe River basin, Songhua River basin, and Pearl River basin; and compared with the
control run RegCM3, the RegCM3 CERES reduces the negative biases of monthly mean 2-m air temperature over
most river basins, especially over Haihe River basin and Huaihe River basin in summer. Maximum monthly
evapotranspiration is found in summer (JJA) around 100 mm per month in the Yangtze River basin, Haihe River
basin, Huaihe River basin and Pearl River basin. The seasonal and annual variations of water balance components
(runoff, evapotranspiration, precipitation) over the seven river basins indicate that changes of evapotranspiration are
in a good agreement with those of the total precipitation. Compared with the RegCM3, the RegCM3 CERES produces
a reduced local water recycling rate over most river basins due to less evapotranspiration and more water flux into
these basins; an increased precipitation in the Heihe River basin and Yellow River basin but to different extents a
reduced precipitation in the rest river basins; a decline of summer leaf area index (1.20 m?/m?), an increase of root
soil moisture (0.01 m*/m?), a decline of latent heat flux (1.34 W/m?, but 16.00 W/m? in the Sichuan Basin), and an
increase of sensible heat flux (2.04 W/m?) over the Yangtze River basin.

Key words: crop growth; regional climate; East Asian monsoon region; hydrological process
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