E : 2009 39

6 @ 1112-~1121

www.scichina.com tech.scichina.com

EcCoOHAT

Oi SCIENCE IN CHINA PRESS

100875;
100875;
100101
* E-mail: yangshengtian@bnu.edu.cn
: 2008-07-28; : 2009-02-13
( : 2006BAB06B07) ( : 40671123) (973" X
2005CB422207, G19990436) (“863" ) ( : 2006AA127145)
(Hydrolnformatic Modeling System, HIMS)
. HIMS , RS/GIS , EcoHAT
(Ecohydrological Assessment Tool, EcoHAT),
, RS
GIS , ,
EcoHAT
, EcoHAT ,
1 ,
GIS , RS :
’ (USDA)
(ARS) SWAT(Soil and Water Assessment

1

(IGBP-BAHC)®
(UNESCO IHP)E! |

RS, GIS

1112

Tool) :

[4]

SWIM(Soil and

Water Integrated Model)



E : 2009 39 6

[6-8]
973 (G19990436-01), ,
HIMS . EcoHAT
- HIMS
, EcoHAT
! ) . EcoHAT
' , HIMS
o1, , HIMS
(SPAC) _
’ NPP( )
EcoHAT. ) )
2 EcoHAT , [10]
EcoHAT , EcoHAT , ,
- - (SPAC) ,
. EcOHAT 1 . EcoHAT
1 1
KAERITIZ BRTRBINIE K TS
Rk KETPE BRTER
gﬁw - =2 a = >
F B, '
— SR8 -~ TEIENPP
: _ BHAR ] F
-~ ihEK 1
A A ‘ N EENHE
— HEKS | —f—————— e ——————— - —>
F B, Wik Y
BE
= #hFK
1 EcoHAT ( )

1113



EcoHAT

1 EcoHAT

l,a =min(d;-P,1,,Wy)

HimMsM
I, =K,-d.-LAI
i-1 i-1
AD, = P—IZ:l:ADi, [P>§ADij .
0, (other)
ET, =K, ET,
ET, = K *ET, FAO
_ z DeJong 12
Sroot,z = Ks 'Tp '[1—6)([)[—,3,, 'mmj:l SWAT [4]
( ):
’ SW=SW i +ADI ~EJ -5 e,
) o SWAT 1
SWiH=swi-gJ-s],
i-1
’ Q,=P->AD, HIMsH
i=1
i-1
, Q =L, (SW/SW,)-> AD, HIiMsH
i=1
i-1
: REC:RC-(SW/SWm)(ZADﬁQlJ HIMs™
i=1
Q, =K, - (GW, + REC) HIMs!M
V, =mS*h’ HIMSM
Qou!,z = ClQin,Z + CzQin,l + CSQou:,l H I MS w
D, =D, fy f f;
4a,, 14 ezl
5 —_Zom ¢ =79 6
5365 12
Nnir/vol = NH4 '(1_exp(_77ni1 _qvol)) SWAT @21
—dz‘: =L (1-e™) ForNBM 2%
2+ 3 2 + 2
{ca*| B}, S {Na*} Ee
Al/Ca 4 — “Ca/Na
(A ES, {Ca* | Ef,
{Na*}2 Eng _s {Na*}EK _s
2+ 2 Mg/Na + K/Na
{Mg } Ena {K } Ena MAGIC [24]
{ca™ | E} {Mg* | E}
2 = Snica 2 = Srimg
{H} e, ('} Ewe
{K*}E, _s {Na'}E,
+ ~ YHIK [ +) = CHIN
{H}E (HrjEw
GPP =&x APARx f,(T) x f,(f)
* f,(NU) ForSvA [
NPP =GPP - R,
dNPI:’Ieaf =R EA
a o ForNBM 2ol
APy _ (dNPP _ dNPRy j or
dt "\ odt dt

ForSVA (23.25]

Xuptake =Min(X aits X gem) ForNBM [26]

1114



E : 2009 39 6

1 , ha fmm; d. 3 EcoHAT
/%; P /mm; |, /mm; Wq 31 EcoMAT
/mm; K, ; LAI ;
AD /mm; ET, EcoHAT RS
/mm; ET, /mm; ET, GIS ,
/mm; K i Stz Z '
/mm; T, . ECOHAT
Imm; 5 » Zrootz 2
/mm; SW/ i /Imm; E,
IR T2
/mm; L, ; SWp,
/mm; R. : Ky ; 1
GW; Imm; Vg GISHH > EcoHAT < BAEH
/m-st:m .S ‘h t
m; x, y ; Qint, Qinz B
/m®-s™ Qout1, Qoutz RSf% > gemm [ syER
Im3-s7; Cy, Cy, Cs ; Da T
IgN-m~-d%; D, TREB. BEASL. RER. RARK. TEXOTE. HREH.
JgN-m2-d%: fy 1 WA, TR WTKNG, BOR, TEOR. Rt T, Wi
- ; Rt BIER. BRBATERU. BEENP, £FENHE
foy ! Olom 2 EcoHAT
; C 19C - g™*; Niigvol
N IgN-m% NH, 3.2 EcoHAT
/mol-m?; 7 ; Thol
* Lgec /mol-m2% L
/gC-m™? Ky : {Ca’*}, , ECOHAT
{Na'}, {K'}, {Mg*'}, {H'}, {AI”"} ()
/mol-m% Eca, Emg, Ena Ex, En, Eai : ,
; Salcar Scama Smg/Nar SkiNas SHicas ; EcoHAT
ShiMgr SHiks SHiNa ; GPP ,
/gC-m% R, lgC-m? ¢ .
lgC-MJ™; APAR , ,
IMI-m™2; £(T) : .
f2(8) : ()
Ko ;fy(NU) GPP , ECOHAT
; NPP 19C - m™%; NPP eyt ,
NPP/GC - M%; Riear (m?)
19; & Im?; NPPyae : :
NPP/g; K, » Xuptake
19C M2 Xayai () . ECOHAT
19C - M™% Xgem /gC-m™. , .

1115



EcoHAT

()

( )GIS . ECOHAT GIS

3.3 EcoHAT

EcoHAT
Language) . IDL
, IDL

IDL (Interactive Data

, Windows
, IDL , :
. EcoHAT
HIMS ,

. ECOHAT 3

()
: ECOHAT

()

[27]

1116

4 EcoHAT

“973”
»  (2006BABO06B07)

(G19990436) “
, ECOHAT

4.1

, 110°21'42"E~
112°01'21"E, 33°31'24"N~35°05'48"N, 3754 km?,
574 mm, ,
, . EcoHAT

Landsat-5 TM
, EcoHAT
, Landsat-5 TM

; GIS ,

) Landsat-5 TM

2002 8 ,



E : 2009 39 6

By B2@ MY §Ee TAD WO WA
MRe | cmae | I da R EQ HX¥ DL 2 A s020

3  EcoHAT

EcoHAT , 3.0

2006 1 251

; , EcoHAT ,

ELUE/mm
i

»=0.5828x + 0.383
R=09

(5 , 0 - - - ‘
(R=0.9), 9.4%, IAHE/ mm
EcoHAT 5

1117

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



EcoHAT

N, P, Ca, Mg, K
4.2
Landsat-5 TM
. 106°34'25"E~ ’
107°30'12"E, 25°53'45"N~26°45'28"N, 6850 km?, ' ' _
, 14.7 , ’
1159 mm. CH NPP.
NPP, ,
N, P, Ca, Mg, K , , NPP ( 6).
) EcoHAT )
8.5%.
EcoHAT NPP
NPP , PH 4.8, pH
1, 4.8 3.8,
pH N, P, Ca, Mg, K , NPP ( 7),
£ B
=,
b
=
£ —
=
g —
in
= =6
Bl NPPREC - m?
CJo-165
B 165238
I 238-301
X GOl-364
z : -JM—54?__
5
& 0
106°45°0"E 10700 E 107°159°E 107°300"E
6 2006 12 ~2007 11 NPP
1118

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



E : 2009 39 6

501

. +5F :
o 45T . E ’ \PP |
Eoa0f y=21.466¢ 042" 2007
% R=0.92 3-9
5 35f - ~9 )
S 8
= _1.:92 1 346_”']'l?1"
251 R=0.93 ' N
2.0 ' . : : . s ; ( ) [28]
35 37 39 41 43 45 47 44
& pHIE )
7 NPP pH ’
TNgo — TNy, :TNp +TNg +TN,
TNso /gN-m’z,
4.3 TN i TNgn N
[gN-m?, 9 ™
’ ; TN, IgN-m~?,
115°30'E~116°E, 40°N~40°30'N, TN 2 “TNg N
670 km? /gN-m™, 6~9 ,
2~8 406 mm, N ; TNy n
78 IgN-m™2
’ 1 TN5| 0 ’
6~9
( 0.7), 9
' 5
EcOHAT EcoHAT
| , ECOHAT
Landsat-5 TM  SPOTS , (2008SR06938).
EcoHAT () EcoHAT
: () EcoHAT RS ,

1119



EcoHAT

f .".
L

S =
T

1x17
1,
L HA4l

[ ok (1
(m—y fde

8 N (2007 3-9 ) :kg)

200
180 b y=2.309x +21.52 A

140
120 ¢
100
80 F
60
40

20 + pb EcoHAT ;

-

() EcoHAT GIS ,
GIS ,

TiEREEELIE/EN -m™

0 20 40 60 8a ,
TIRREBRGE/N - m”

9 ) \ HIMS

1120



E : 2009 39 6

© 00 N oo O

10

11

12

13

14

15

16

17

18

19

20

21

22

23
24

25

26

27
28

, , , . HIMS . E , 2008, 38(3): 350 360
IGBP. Predicting global change impacts on moumtain hydrology and ecology. IGBP Report 43, 1997
Zalewski M. Ecohydrology—the scientific background to use ecosystem properties as management tools toward sustainability of wa-
ter resources. Ecol Eng, 2000, 16(1): 1—8
Neitsch S L, Arnold J G, Kiniry J R, et al. Soil and water assessment tool theoretical documentation version 2005. http:
//www.brc.tamus.edu/swat/
Krysanova V, Wechsung F, Arnold J G, et al. SWIM user manual. PIK Report No. 69, 2000

. - - . , 1997, 52(4): 366—372

, . : - - . , 1999, 10(3): 251—259

, , . . , 2005, 25(4): 892—903

, , . RS/GIS . : , 2006
Rodriguez-Iturbe 1. Ecohydrology: A hydrologic perspective of climate-soil-vegetation dynamics. Water Resour Res, 2000, 36(1): 3—9
Rao N H. Field test of a simple soil water balance model for irrigated areas. Hydrol, 1987, 91(2): 179—186
DEJong R, Cameron D R. Computer simulation model for predicting soil water content profiles. Soil Sci, 1979, 128(1): 41—48

' ) . . : , 1988
Jones C A. CERES-Maize: A Simulation Model of Maize Growth and Development. Texas: TEXAS A and M University Press, 1986.
79—90
Molz F J, Irwin R. Models of water transport in the soil-plant system: a review. Water Resour Res, 1981, 17(5): 1245—1260
Marius H. Simplified denitrification models: overview and properties. Geoderma, 2006, 133(4): 444—463
Inamdar S P, Lowrance R R, Altier L S, et al. Riparian ecosystem management model (REMM): 11. Testing of the water quality and
nutrient cycling component for a coastal plain riparian system. Trans ASAE, 1999, 42(8): 1691—1707
Grundmann G L, Rolston D E. A water function approximation to degree of anaerobiosis associated with denitrification. Soil Sci,
1987, 144(6): 437—441
Xu C, Shaffer M J, Al-Kaisi M. Simulating the impact of management practices on nitrous oxide emissions. Soil Sci Soc Am J, 1998,
62(6): 736—742
Kros H. Evaluation of Biogeochemical Models at Local and Regional Scale. Dissertation of Doctoral Degree. Netherlands: Wagenin-
gen Agricultural University Press, 2002. 284
Li C S, Aber J. A process-oriented model of N,O and NO emissions from froest soils model development. J Geophys Res, 2000,
105(D4): 4369—4384
Zhu Z X, Arp P A, Meng F, et al. A forest nutrient cycling and biomass model (ForNBM) based on year-round, monthly weather
conditions, I1: Calibration, verification, and application. Ecol Model, 2003, 170(1): 13—27
Arp P A, Oja T. A forest soil vegetation atmosphere model (ForSVA), I: Concepts. Ecol Model, 1997, 95(2): 211—224
Cosby B J, Wright R F, Hornberger G M, et al. Modeling the effects of acid deposition: estimation of long-term water quality response
in a small forested catchment. Water Resour Res, 1985, 20(11): 1591—1601
Arp P A, Oja T. A forest soil vegetation atmosphere model (ForSVA), Il: Application to northern tolerant hardwoods. Ecol Model,
1997, 95(2): 245—247
Zhu Z X, Arp P A, Meng F R, et al. A forest nutrient cycling and biomass model (ForNBM) based on year-round, monthly weather
conditions, part I: assumption, structure and processing. Ecol Model, 2003, 169(3): 347—360

, , . . , 2008, 4(1): 124—127

' , 2008. 47—57

1121



