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Tab. 1 List of basin characteristics
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Fig. 3 Efficiency coefficient and relative error against different effective depths of soil in the Jinghe River watershed
(Between every two calibration values on the horizontal axis is the same value of d,, while d. increases
from left to right (10-300 cm))

R2 AHRIEEE. EXREXELFRRENEZNERRESIT
Tab. 2 The calibration result of effective thickness, soil water storage capacity and
statistical error of simulated and measured runoff

— bat] Y ARIT.
BIETT BiEE B IETT BIEE B IET BiEE
di/d> (cm) 50/100 60/80 50/100 60/30 50/100 40/30
M (cm) WA 22.1 20.6 22.1 132 20.4 9.5
AR Ak 19.1~22.5 17.8~21.0 16.5~22.5  9.9~13.5 18.0~22.5 8.4~10.5
Ex (%) 10.0 0.1 3.0 0.1 438 0.6
Eus (%) 45.9 473 53.8 54.6 60.9 58.0
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HR 0 RO A% T AUIACE SR AR CSE ) WM (2) 0 A ABIERT 3 4N FIE- 14 WM #R7E 20.0
em U b, W2 EZEFAK; hABIEIG WM S IR IE B AR T 9.5 cm, 4403
TR . RIS ERI A 13.2 em, #E— LRGN BB E L 2 T R R 20.6 cm,
XS5 2T,
3.2 FRERH R.EBRZES A ET R ¥R EFTH NPP B EEIIER

+ AR hABIETT)G 3 DU BUEHY 1956-2000 4FAE R IR . 75 & 5 L) )2 NPP 4%
WX 3 i, VAW, BIERTE RV R b m R K, 450 mm; @G
W R ER/N, H-4 mm; YERGEEAE T A, 9 mm, XFAERRS AR (2
FHCv) KFE, BIEETIEARUEE hd), B bR, g, BIEE
B VR T R AT PR AR A B M B, OB T 4% RYLRBAFEPRAEfb /N, ovilim T
1.5%.

R3 19562000 F HIERYEEMBERIERIEK, BBEXLER
Tab.3 The comparison of watershed flux of soil effective depth before and after correction during 1956-2000

0] g
. FAEIE s N FAEIE EIES
e G —— . S o
i 4 (mm) B E Cv Bl Ee S ) B E Cv B Ee Cv
(mm) (%) (%) (mm) (%) (%) (mm) (%) (%) (mm) (%) (%)
R 40 44 10.0 69.0 40 0.1 73.0 256 247 3.0 38.3 256 0.1 39.5
ET 414 406 0.98 11.5 410 0.97 11.6 608 611 0.5 6.8 603 0.82 73
NPP 502 17.4 513 17.4 538 12.0 555 12.1
R
N KB BIER
R S — o
i (mm) B E. Cv Bl Ex Cv
(mm) (%) (%) (mm) (%) (%)
R 947 891 59 29.5 941 0.1 31.0
ET 880 931 5.56 4.0 882 0.23 4.7
NPP 622 8.7 621 13.7

TE: ET SS(E A Z 4R B RR s s S A2 i et ; NPP 2 gCm™ a™,

M BAEIERT G 3 AL 2452 2 PRZ8 8k ET 5K E-SE A3 (Pr-R) X
ORE (3R3), BIEJR ETAHXRE EAR/NT 1% BIERTG 3B ET 2255 5 R 3K
L, HILWIRET 2 %86k, HEIERT 931 mm /D FHE IF 519 882 mm, AHX %2 H
5.56%8 /0% 0.23%; @I I ET MU /), 2N 4 mm; WEWPELET B8 4L F
AR . W3 MMRIRET 4R Ov A (383), BIEJE 3Nk ET 4EPRAR (L R e e AT
K,

MAEIE TG LPI AL RS NPP 25 1 %T ok A, e ik Z i K, A 17 gCm™a™;
VLM AR i/, HA-1 gCm?a’; ERGEAEE R 11 gCma', BIEERITHR
BNPP (1) CvIa i, FAPA I Cv A K
3.3 R.ET.NPPZ SR HEEERFHEZWL

IEFEIE G A SURIE b, i1 3 AR 1956-2000 4F £ 4 S 4E AL IR
R Kz a4 (F4), FTLAEH, 3BTRS R R A2 i pE b sl e, Xt
AR IE HiFJ5 25 A% R4S Ak, 3 90] 345 AR A8 1E J5 RAEBCRAE IE(E Sl i /D, RE kb
AR, DN EETE 1.5~6.3 mm Z [A], EOMACEYIEN D 4 mm, HERREEIES R
(B4 E 1IE 10 A Y EE 9 mm,  JUHH 2 WS RAESAE IEFT A, oK/
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Fig. 4 The spatial distribution of annual mean runoff and the difference before and after correction

18.0 mm; FEERESmBEIN, AN 60.1 mm. ZRVTFRIEIE IE S RAAEHAE 1E § H A -
ARG 50 mm, H4H0{EZS B2 FLE R 26.1~67.0 mm,

BIE)G 3N IR AR Y SL bR 28 B ET 23 (840 A LB IERT G 22 5% (&15) Al LIS
W, AR AR A R BT 43 6] F 2 B0 R AR g 1) PE GBI a3 ARV bk,
mAb/N, HA ET S RAEA TR E L RBUK X, X5 B AR 055 SWAT AR B4 1)
ET 25 [A] /3 A AR —3020, MWABIERT ) 45 A% ET B0 /0 A 22 575k &, ET 284k 5 R 340,
28 [B) AT AR, BV Ar S B 1E 5 ET(EXE N, mEdbiE K, B R MIAsE
6.1 mmy YET LAY R L XS T IR RTIN,  mE R D, AR A -60~
16.9 mm; RV XS E R 3K, W/ MFEE S 25.6~66.6 mm,

BIEE 1Y 3 AR AR NPP 25 [ 40 A 22 5 k. (|1 6) o TNtk NPP 25 [a] 45 fk

a. 3B b. YT ¢. RiL

ET (mm)
29 {
W/

—1847~851

851~870

I 870~880

. 880~895

. 895~904

= 461-459 =053~709

K5 R ARV RSLBRAE & BT 23 [A) 704 S AB IERT S 221k

Fig. 5 The spatial distribution of annual mean actual evapotranspiration and the difference before and after correction

a. Y& b. Y] c. RIL
NPP (gCm~2a™) NPP (gCm~2a™) NPP (gCm?a™)
8.1 o 36 13
| Y/ N ?%’J‘ﬁ T/ INE:
75
= = R 195
£1285~387 =513~528 o
=1387~470 =1528~542 1397613
m470~525 = 542~561 m613~624
- 525~562 m=561~612 = 624~634
- 562~585 m612~713 m=0634-642

K6 FIRZAR-F 2 L 7™ 1 NPP 25 [l 73 A A IE i )22 1k

Fig. 6 The spatial distribution of annual mean net primary production and the difference before and after correction
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70 Bl 7E 285~585 gCm ™ a™ Z ], Z5Fg X NPP B i 25 T 74t 5 T 9] i 3k NPP 23 [a] 254k 50
FEI7E 513~713 gCm™a ' Z (8], JLHSH X NPP AHXS HAHLIX K 5 AR VT34 NPP 25 [H] AR £
FEl 1 584~642 gCm”a™', HILFINPP LU o W& IEHTJS 45 A% NPP A8 4k, 273
SRHE AL R NPP A AL A K, A /D A I e, Hor ) 90T 3t 5 NPP 44 Jin £
KAEH 150.7 gCm a™", UETR LS NPP 3 i R{E M 178 gCm™a', FEFPHEAANA; KRIL
TS TF J5 B R A 1F A8 AR IR B 7E-28.0~19.0 gCm?a™ Z[A], 25[A] g sk AR &, dbEp
PARE IR 3

4 ghpJrs

(1) ASCHETF 7K Pl xt LPI B i + A U B AT B IE, KRR HE
VR AL A U FE 435 A 70 em. 90 em 1140 cm,  FbJFEAE AR R ) 150 cm 8 EE
/N IR N E K ZS ' M IRIE A AR VLR B 2R e . PR i, DA
M. P R A B A SRAB I BIEARUREE, 3 Il K &7
MR 2 E KIRRRAR, 15 1%LAN .

(2) MPLIRZ - B KA E AR R, RIS LT G 42 TR R FISEPRZE A
ET b &K, 2058 50 mm. —49 mm; @0 A= R/, 43059 8-4 mm. 4
mm, X FEIEFE I NPP, WEM AN R R, RN, 5300078 17 gCm™a™ Fl
5¢gCm7a’s MidFEAfb (2R Cv) K, BIEFHRILR, ET. NPPAERRAE{LIE K,

(3) MAGIR P A A K Bl 25 (] AR RO TR, T 3l A8 1E )5 B4 IE 45 A% 24T
S R A ek /L, ARV e O, WE AL R ROAK DA o F R s
1B TE T I 4% P A% Z2 4 F-38) ET 389801 23 [8] 7341 5 R BGIAY 28 (8] 53 A A I . % T NPP, 23]
TRIAHET AL NPP 34k AR AL Bl &, A ERIEARANAR , ARV B LAk 32, b
HRUASE IR 3

P AR IR A A 22 (1] A 25 BEOK S [ A 40 S i 2, 3 TS 4Bl 45 2R b s Bt
AN, L, 7ELUG Bt s his St — 2P ol i
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Validation of watershed soil effective depth based on water balance
and its effect on simulation of land surface water-carbon flux

HUANG Richao, CHEN Xi, SUN Yimeng, GAO Man, CHENG Qinbo,

ZHANG Yongsheng
(State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering,
Hohai University, Nanjing 210098, China)

Abstract: The soil effective depths are different due to regional features of various types of
soils and vegetation, which impacts spatial and temporal distribution of soil moisture storage
capacity and land surface water- carbon flux. In this study, the soil effective depth was
calibrated using LPJ dynamic vegetation model on the target of remaining watershed water
balance in three climate regions (Dongjiang River watershed in humid areas, Huaihe River
watershed in humid, semi-humid areas and Jinghe River watershed in semi-humid and semi-
arid areas). On this basis, we examined soil moisture storage capacity and land surface water-
carbon flux (runoff R, actual evapotranspiration ET and net primary productivity NPP)
resulting from variation of the soil effective depth. The results indicated that the estimated soil
effective depth is 70 cm in the Dongjiang watershed, 90 cm in the Huaihe watershed and 140
cm in the Jinghe watershed. The soil effective depth and soil moisture storage capacity increase
with the increase of drought degree. The correction of the soil effective depth in terms of water
balance effectively reduces the simulation error, and affects the simulated results of the land
surface water-carbon flux. However, the large or small effect is related to climatic conditions.
The annual mean runoff and actual evapotranspiration change significantly in the humid areas,
while the NPP changes significantly in the humid and semi-humid areas. The results provide a
reference for improving the reliability of application of the LPJ model in different climate
regions.

Keywords: soil effective depth; soil moisture storage capacity; actual evapotranspiration; net
primary productivity; dynamic vegetation model



