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Fig.1 Distribution of probability values of

precipitation in Xilinhot
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mm, HERD, L RHTETE, REHLHEKOA
BPHRERSREKBREX WEZMBHLEEKENE
W, EANHROEA ZFEHRLEKFEL
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Fig.2 Temporal and spatial distribution of soil water in
growing seasons in year with plenty precipitation
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Table 1 Max LAI, coverage degree and maximum water interception of vegetation on different growing stage (mm)

+.Ta/8A

TH@/1A-LH/8A

t.+a/7A

mH Middle and Last ten days First and TH/6A L?’/ 6 A
) i Last ten First ten
Item last ten days in July and first middle ten days in June days in June
in August ten days in August days in July ve e
171 2.5 2 1.5 1 0.5
WM& B Coverage degree 0.9 0.8 0.7 0.5 0.3
k 1 0.9 0.8 0.6 0.4
1€ 2.14 1.91 1.67 1.43 1.18
AP, K AEDRBGET, W3 HREE, XA

IC (mm)
s

1 3 5 7 9 n 13 15

to perecipitation

- W AW O
oo S &5 & o
— T

B R/RE K T 2 (%)
Ratio of water interception

1 3 5 7 9 1 13 15
P& /K & Precipitation(mm)

B3 FE A THERRBAEXKREL
EXERABROLE
Fig.3 ' Water interception changed with precipitation and
its ratio to precipitation on different LAI levels

LAT 5] LA o AR R AT 36 W, T @ L BT
Bgiglol,
LAI = a - exp(k - NDVI) (7
KF,a,k HEB; NDVI HIH— LA BEHEH
224 ZHEXRFGHE REERXEKBEK
AVENEBERAKEATF, ERASEE B . KM
B REEEHS AT REMEESEAN
GRETSERYARUBHELRERBH Y &
RELBRPMA+ 2 ERHTE, HRERXN:
Et, = K, - ET, (8)

FAQ - 56 ###) Penman — Montieth A X8, R

FAO BEE M H B LERME N — RS, &5

AT

0.408 x A(R, - €) + ¥ 72202 x UrVPD
A+ y(1 +0.340,)

ETO =

(9)

KPR, HEEH (MI/(m? - d));6 HEBRER

(MJ/(w® - )]s T HFHSE(CT); U, B2 mBLR

# (m/s); VPD RKIREZ (kPa) , BMEFIKINES X

FBRAREZEZ: A ABE—WAKREXRHELLT

AL H PR 2 (kPa/C) 5 ¥ BB R B (kPa/C)o

K. SRR Fikitglel.

K. = Ke, x Ke; x Ke, (10)

AW, K AZKGEHBELETHED R K, K

ZRBEMAIEEYD R Ke, WHRBIEHEREBIE
HEDRE; Ke, W BEZEEENEDRE
K, = -1.6x107"°- T3 +6.33x 107 - T3 -

0.000346 - T; + 0. 4666 (11)
Kc, = I,,o'4 (12)
Ke, = 0.16 x ¢"¥ip, (13)

AP, TRAKTF 0C B ,50C < T; < 3000C; 1,
AFEKEREER: D, WK BEEFZFTHHE
W GD AEMEE, HAHEXEE(CD/6D) KT 1
B REH 1,
HTHBEEEREMABRABN - ITEER
B,5 LAIARENHEXYE, MXEETIE0.88(n =
66), HE#E 5 THRW, K AERBHEFERANS
BHREXKGEENGPEZEAHTRAERR:
6Dy =-1.9x107°-T4+0.09-T;-25 (14)
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Table 2 Calculated results of partial observation data and related parameters of grazing sites in May to September in 2008

Orion LB AR
il Coversge LAl Precipiation ' VRN [Cun K, Ke, K, K, ET, B,
(M-d) degree (mm) above 0C
05-10 3 0.25 3.3 343.3 0.017 0416 0.59 0.98 022 5321 11.76
05-20 3.3 0.33 0 450.7 0  0.425 00915 0267 0.11 44.85  4.65
05-131 5 0.43 6.6 578.4 0.052 0.447 0.379 0.247 0.04 50.47 2.12
06- 10 1 0.42 10.5 762.6 0.127  0.500 0.652 0.294 0.10 56.86 5.4
06-20 2 0.56 15.7 969.6 0.253  0.580 0.53 0.30 0.12  56.25  6.97
06 - 30 2 0.60 & 1167.3 0.413 0.671 1.237 0.419 035 51.80 18.03
07-10 35 0.85 0.9 1406..8 0.111 0.787 1.052 0.428 0.36 62.24 22.07
07-20 45 0.77 0.5 1618.1 0.15 0.86 0.909 0.52 0.40 53.96 21.81
07-31 36.7 0.75 25.3 1879.1 0.705 0.990 0.615 0.377 0.23 69.11 15.86
08-10 25 0.9 28.9 2135.5 0.513 1.057 0.731 0.280 0.2 60.87 13.16
08~ 20 40 1.45 3.4 2325.8 0.772 1.074 0.523 0.387 0.22 43.16 9.37
08-31 63.3 1.63 29.8 2498.3 1.3 1.0 0.56 0.651 0.3 48.10 18.77
09-10 33.3 1.50 5.6 2668.7 0.712 1.011 0.971 0.339 0.33 40.14 13.36
09-20 45 0.98 1.3 2826.4 0.431  0.934 1 0.454 0.42 3785 16.06
09-30 1.11 1.2 2923.3 0.33 0.88 0.78¢ 0.290 0.20 30.8  6.09

Av:azﬁlue 30 0.84 195 6.040 0.780 0.765 0.418 0.25  50.65 12.37

WRER2 P E, . IC,,, F&EKEHIE LM B 8
TREAKE(BHEDLN 130 mm, BB S 111
mm) , RAQ)RHAHEA LKL, HELME
RBFHE, TUBH SN TLBEES—B(H
4),7.8 AHr(182 d AR )W HIBUR T THI BN S,
6 A EXREHEWMERL B KT HEME, XTHE
E5ZHERARREBN TEK, M K MERERE
BAR, G T MEFEREAR BETEKAX
FEWH S FERA L 2 X PHHEMNRE
8.35% ,RE<5% WM< 10% HIMESF N 41%
66% ,1%% =>20% WL HE{L 9.4% (3 K), HBEK
BUX, B R RS R TR, BEK 3,

Xt 2009 FAEKESH L BAKIEBERER,
2B AR EN 8.05%, RE<10%
FIMER 5 B) 58%,REME 10% ~20% K E &5 B
42% UM R I 80% LA £, A B R W B

BHHERNERE THREHB(RER4), RHRY
SR E AN T LB

B £ it ® Calculation values (enclosure sites)
®  [H 428 Observation values(enclosure sites)

= — == Wit §7 Calculation values(grazing sites)
® R4 3 M Observation values(grazing sites)
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Fig.4 Simulated values of soil water in depth of 1 m compared

with actual observation values between enclosure
sites and grazing sites in 2008
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Table 3  Simulation test results of soil water in 2008
T BT E HxtiRE MR % HxtiRE X
X Average <S%HIHE 5% ~ 10% HI A% 10~ 15% WA <20% W IR &K
Observati relative Frequency of relative Frequency of relative Frequency of relative Frequency of relative
Tvation area error error lower error between error between error lower or
(%) or equal 5% 5% to 10% 10% to 15% equal 20%
B34 X Enclosure area 7.0 0.4375 0.2500 0.2500 1.00
BB X Grazing area 9.7 0.3750 0.2500 0.1875 0.8125
2R Average of two area 8.35 0.406 0.25 0.2188 0.9063
R4 000 FERFEALMASHHRR
Table 4 Simulation test of soil water in growing seasons in 2009
B3 Enclosure Sites BB # Grazing Sites
A® ES RS 38 Btk g MR E £ Bk V8 sl kR HXTiR
Month Soil water storage of  Soil water storage Relative Soil water storage of  Soil water storage Relative
actual observation of simulation error actual observation of simulation error
(mm) (mm) (%) (mm) (mm) (%)
4 166.6 166.1 0.307 170" 169.8 0.143
5 124.9 132.8 -6.298 137.4 - 139.8 -1.718
6 125.9 139.7 -10.994 129.7 146.7 -13.118
7 107.8 108.2 -0.373 101.6 115.2 -13.369
8 110.2 103.9 5.655 103.0 110.9 ~7.680
9 110.3 90.0 18.409 118.1 97.0 17.872
X T4 123 .45 124.28 7.006 130.45 127.39 8.98

Average of absolute value

T« BOBFOR  LMBEN 174.5 mm EHEKE 170 mm, REZ R 4.5 mm, MK 170,
Note: The data with * * * was a value which was subtracted leakage amount (4.5 mm) from observation data (174.5 mm) .

X 2008 FERKBH L FEEKEHT ¢
B, B 4 DX A X SE 80 1 48 7K 43 R 40U (E =2 R
B ¢ BHHR-1.16 F1 - 115, B/ TF tg.05 =
2.04 BIKFE, FIE, %2000 F4EKBEA+ME
KEH#HFT cRB,2XH  HE4 5K -0.052 M
0.196, 453 /INTF tg.05 =2.23 BIKFAE, AT LA R
BERASHM RS KBEZHRAEEENER. B
B, A R XS SR B 100 em 3K 43 OB 145 R
A5/,

4 w5t

BT K V457 B 5 B A SR B IR AT
MR, HUSHERAETBE T ENHERLRETEY,
A AE MRS R TR IMAR R, 45
MRXSHE HAEM L BIEEETT 0~100 em
BRI HKSERERY, B ROSRAENG L%
kB BRAkE EIRENE BRENHEEREE
S BHTHYBRREZEE WLENTHRER
ERKIE K B 500938 7 ik 5 3@ i 2008 ~ 2009 4F
WG B RAE, F A XTiR 2 8.2%, B8 0.3%
~23% ,REE 0.05 B9 B E KV, R LI R

HE 100 cm TEH LA, FHEEH R MR BT
X&KL,
KGFRERFTBPALTERMKIERGE
MEW BETRPHBAFERBAKME, &
REBORFISS, BT T KERER ERRE
N BB EEMBIERREE, 2B TRE BR.
WFRKHAHEH, MTHESEESHEART
gl ol ERRESRGE D, TEREWEK
I E— N ER R, K E 500 ~ 600 mm Bt F
HAFHERRERLE 10% ~20% TEE AL, K
AKNZZHSBEF AERTHABE FHE
Wi, REEARBYTEREELESHK TN
H,EEIHRRA, SREHLREFBRNHED
BEZ,Z8THR IBHE/MHFZ KL SEBEHE
EMARABB LB HPH(EKR <5 mm) BB
MBELEL BB R RBET SR MK
3% ~5%. GBEK IR B 2008 F1 2009 4E 4 K B4
BEEERITN 6.0 mm 3.8 mm, 45 SHEAE
M3.1%M4.1% BXEXERTRERE§~ 12
mm, %t FF 250K 59 S BB Bk 3, R— MR 2
KRR, E—EBELOREWLEKIE
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VGRS BRE-IMEEE, BE S5
AR M ERKIEUBREEEEER, EF,
TREFRMEEIR P HHABRKAS, LK
EHEKR, FE LR LRI ERFEHLFHRE,
LASR W, R REMERE. A1 EmEF
ERABUT KBS R, AXFHERE, HIF
RPRAEL—-FRKEERFHEFESMREK
EHERE, LK RBEZEE 100 cm, FTREKS
BIEE ARSI LENARREFEN. B
WHRBUTERKSE EARG RN ETER
BEUEHPHIRFTEE.
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Establishing soil water dynamic model for typical steppe
based on water balance principle

HOU Qiong' , WANG Ying-shun®, YANG Ze-long', SHI Gui-hua®
(1. Inner Mongolia Meteorological Institute , Huhhot 010015, China;
2. Xilinhot National Climate Observatory , Xilinhot, Inner Mongolia 026000, China)

Abstract: Establishing model of water balance dynamic is a main research method and content in the study of water
cycle of grassland ecosystem. By using data of meteorological observation and field experiment of water at Xilinhot Climate
Observatory in 2008 ~ 2009, model of water balance of 0 ~ 100 cm soil layer was set up with water balance equation of
farmland and SPAC principle. The method to calculate the parameters of initial soil water storage, actual evapotranspi-
ration, infiltration capacity, and vegetation interception were put forward through the research, and the rules for root
depth identification was obtained, too. It was showed that the model was good at soil water simulation in the test (the av-
eruge relative error was 8.2% ; the fluctuation range was at 0.3% ~23% ; the significance level of T-test was less than
0.05) with data of actual observation in 2008 ~ 2009. Based on this we conclude that the model was an approptiate mea-
sure for monitoring soil water changes and for forecasting grassland drought in steppe zone. '

Keywords: soil water; dynanic model; typical steppe; water balance principle; SPAC



