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B — R EH, WA 286.9 km, B HEH 7 687 kn,
EEHBER 4.3%, I BEEAN 4.7 km/ked® , T
HIEaFE—HEGNERLE 1. FHBEAHES
& AERRHR 500 mm £, FEHSBOC, NEE
FITEL, FEF GRE R A BB AR BRI, s
WELEERBER LS 2REN 9%, KPEKL
THELRBREBHWAR , ZE - BKZEHFH
— AW, ERKUTAETRRRENER R
BHEOLSBIHEAFEEARX B BRE#.

W i 4
/*wﬁ\ ‘_,J: uehaote
i Legend é

& i+ Provincial capital
—— % ik Main river

- 4 77 i B4 Yanhe river catchment

0 70140 280 km
| SR -

HEB AR 16 3643 S R AT AR AR LR L T A
M- SEHRRMN, PR B R EZ AT A
FESEESEY REUILITERF KERER
W HEYEREE, BAHROE, ZXED Y
BRI 589 F, 40 /R 81 Bho fH 0 M B B IR
FPE.RBMEN. MEZRHEBKEERTH
MR MG EXREAESRAERAIREME R
FRIEKERE S, TP ARERREERNE
B RO E R

I RiwFUREARGCETER

Fig.1 Position of Yanhe river catchment in loess plateau

1.2 THMBRERUEHE

1.2.1 THB#FEH AAEUBREHEHL
W RANKE A EMRERBEEREH L
WEBES, B, A3 A REEEBHEXL,
FERZRETEENSHEL FHEMBERER
TAHERTTHREE. £REN, ARERREN
REHE, RAFEBEETRREBEARAITRE, ¥
W RIS ARERE EREEE, RN 17 A FEB
EUET,EENREHERTA, EH%EBEE
h EBEAARREMARMEBRELH. BRER
BEN AN ZERREAESRAE L BYERE
F1BUR , 7 B 3 & 86 BE B T P9 SR R B AR R AT
BAE, MFEHEE,E 20 cm K, REEE R
60 cm, LAMEIHE + BMANKEE, A TRBEARE
AREXMMH WK B FAREAF LN EH
MM EEEE, AHRLAESREPRET 132
A REBEN 1261, 2WEREITEF 2084F7A
=8 A% Mo

1.2.2 £RAMEF ¥ THXEE BERFIHE
FHEYBRE, AL EART 1 mm BFFF, AU
ELBENE. WEFERAEEREFSBE—
Shm#tik. He L WAENMBREEFHEARWT .

S0C = Zc,» x P, x D; x 107! (1)

RP,S0C HEERENLHGIREE, MET
BAESAT G, AR A vhel 50 AEEELC
AR BLBANKIE(vkg) ;s P, HE i BLEA
BE(yen’), LA EREE RSO RRIEBE
B, XN T REE T ESE ;D hE ELE
()8 & (em) o
1.3 REFFHEFSEN

P R R T 2 TR ey - 8 ) B L
W47 BN AR E R, AP HL
BEREHATHERRFOHOEME, EEK
RBHFEEFARE, 5 ASEEFHRBEE
F HP ABREFFIREAEFHIRRANA
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(teml) JAE 3 Bt #4 A K iR (temh) E¥R (temaver) L 5E
W E(7~9 A)BKE (rain789) G K &
(minaver)\iﬁig%ﬁg(d%%ﬂ( B 2 47 28 4K (rain-
sea) JBFE R T 26 4L (temsea)8 MG AR. HH Fik
357 FE (slope) 3 7] (aspe) . B 72 (elev) #0352 3R 41
(posi)d MEVR. Ho, S5 B8R R E W H 8 K&
A X 57 K 3% S8, #) A ANUSPLINE %
&4 TRIEEBH B HFHOEE B SE
7 A DEM £ 3K48,
1.4 BEAZE

BT AR ET RSB E MR, M2
B ML R R, BB - MAHTEES S
B AERAGHERRBEL I RANKERSH
WHXRAER, i, ASCRAT I A (Gen-
eralized Addititive Models, GAM) R i &2, CAM £
IXAHEE (CIM) KESEY R, HBREK
BT LA, 3 H RO A 4 R oL
it RYOERE T UBS WA TR BEHEES
B ERMELTR. HE¥ERR:

glE(D)) = D] (fi(X) (2)

A, g BEBEREGE(Y) RAMNERNPFENE
Bsf, HERELH; X, W AER.CAM B— 1 ESH
BE, AN, EFSBRER LS HEMB LR
B, GAM 7E i e By B 5B E F Z EK
ERBMFERFEXRTEHLAEE R LA,
B DL A R R 4 R (TS B i a
A IS H)MAREEWER (TUENEE
HEEABEMEFER)HTHN, Bk, EFR KK
RIEW,  EFEREESEFRPBIARN BB
Mo BRI, N WA B2 Kt

B, RAZSEHER, BMEELBBEES
- Plus & 3H % & F k4T,
1.5 TIREVKEEZEREBBM
EEEIBT, FAHL K S - Plus P
GRASP( generalized regression analysis and spatial pre-
diction ) B ") | 4= B, 25 % % (lookup table), 7E AR-
CVIEW RF P RABBEFFE NN ERE FEK
ERREIBNEHE BIACARBEARESRK
MREESREN L REVREE A,
1.6 EARHESKEEREBRYEEREH SR
HEMRTEPRBIN L HGNREE N4
B2, LA L3R 28l R A ARCGIS % 4 i
TREAN MAERAREERRAMBHERT
A B B PR . H P BUA L) I E L 2006 4F
RSB B, R NE 4R RATRIFR
B, DA o B BB Y S TR 34K e #9437 B R TR s o AR
HERAASKE BRESEERTE S M E#
BB, R E (M DEM 2 , ¥ B3
>25° B TE 15° ~ 25° Z (A FR B < 15° JLFh 6 3%,
HOTMBEH N BARARBSHMARES
FomiR 23— EHE, BAAREHERTH
BBk 2

2 GRS

2.1 BABESREASRAFTIREESH

REFAREZY, HRAMYRA L — K 5%
HERRMESRE, HRIEKLEBEEAR
WRE B, A SURETWEIE, R X 5 AEH
FESRBESREN T HEKEEHT BT
(&1,

1 BARESRAESRALIMENBEENR
Table 1 SOM density difference between natural ecosystem and farmland ecosystem

W H Item

B/ME Minimum
(Vhm?)

% K8 Maximum
(/hm?)

FI{H Average
(t/hm?)

BRESRELRE YLK FE SOM density in natural ecosystem

REAEE R LA VLB B E SOM density in farmland ecosystem

BER KBESRRE L HANREEZ

SOM density difference between natural ecosystem and farmland ecosystem

11.79 128.00 35.68
10.63 35.82 20.30

1.16 92.18 15.38

HEITUEL, BRESRELBERIEE
FERASHTREESRSE, KB KM 128 vhad,
B/MME 11.79 vhm?, T E W K 35.63 t/hm?, 43 F1
BHRBESRYE 257.34% .10.91%.75.76% - T
ERGEREH WARBEREE(P=0.083<
0.05), RABRHBALR M RHAPKBERRK

MESRENSREEHRERY, BREB AL
A - SRR B T LUFE S0 HL A R 7S R G B B 0 T A
BT YR LAV RRIEA LR Y R
R EHAE T RUEDERT AR R VH
MR BRI EAG HBEK T RBARFER
PHERESZ HFEERNE M, D RARER®
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LHAEMTREATERRER. B, #—8
ST EREBERREAES RS LA OB A 2 A
ik, 3¢ F& B XS B RE BB RME.
2.2 BABEEZRZIREVBREESHRNXE
ARMBRE W L EA PIBIR T4 € W F 3
U RASEEENE., EdEEE BIXKBAA
BT REEBESAEERNXRRAER, HER
CIS EE T, A B M HRAR B FHSRER, B
BREAEBSREBEBREHFEOEEERM. KA
B XAEmER By T HEANREE - BFmxX
FEE KPIRAEVNRFEERBIAMRS . R
ST R A R AR Z A EE R, LB
REERMWAMAX, REERY.
formula= YYY $ som ~ s(rainsea,4) + s(slope,4) +s
(temsea,4) 3)

family = quasi(link = "log”, variance = "mu”)

KA, s N E W BB spline; 4 LK H i ;log I KEK
B& ¥ ; 5 2 variance 39 mu, mu 428 T 28 M 0B
AR, BRRA FRE, S HHE 65, XA
B 43.2, D% 3R 0.9347, B BY A9 T 0 A5 B AT LA
RN RN 93.47%, BEEERHA, ZX L
BEREETIERRTREE AL BEUREE
FHEA=AFMER, HP  BRESTEELH
BAHRBEENGERTE AL FENRRER
EREREBRESVEARAMBREE 2),
XEBTRENENEASBRTHENTRZER
% MTELHEES I HAREHR, BRAZR
PREVRERBETESP, LR REAREE
HERE R AR IR R, AR L
RN , AT 4 S B 2 B BN

s(rairsen, 4)
-0.8 -0.2 o4
s(slcpe, 4)
-0.2 0.2 0.6

s (temsea, 4)
-5 0.5 1.5

0.% 0.55 0.% 0.5 0.5 o 10
RERER ALt

Rainfall seasonalty (mm)

1.68 1.70 1.72 1.74 1.7%

s 4 BFEEWT
Slope (* )

Temperature seasonality (mm)

B2 BAEHEIMENSKRESERWE TR L E
Fig.2 Equation and partial response curves of species response variable graph of SOM model in natural ecosystem

{EBE ) o ) %A T 20 B X LR ) TR R AR
B — MR, TR 8RR P b K, X
BENEREE. MAXG)PIIMTRAEHNA
HESRN 4, EXHERT  RIE-—SAHFT=
AT B TR (% 2)0

%2 MNETRERESH
Table 2 Contributions of predictors to the mode!

=) =BR BATR WREL

Htem Drop Alone Model
s( rainsea, 4) 87.98688 56.84722 0.6567879
s(slope, 4) 75.42065 47.07147 0.3576975
s(temsea, 4) 101.87653 70.85198 1.6448459

MER2AR, YEREHETEHEAMEE
gyt BRI AE L R R, 43 51K 0.66 #10.36, T
EREHARFEH NG EUTLER 1.64,
— B, YA AR R ER, =B
BRAE 2T SE FTMES N 56.84722,
47.07147#1 70.85198, LT B B4 id, FHRE
EHEAEEMUPHTERRG, BES5884E

RO LA VUBRE K FH X,
2.3 RA4ASERLIWNEVBEESHENXR

REASRG A YUK E E 7 B4, BIFAE
REABREERE KR, ZLERAR 2.2
BEIE BEIRHENBREESHBEERNXR
B,
formula = YYY $ som ~ s(aspect ,4) + s(et,4) + s(temh,4)

(4)

B FRR,SCAMER48.28, HMBHEN
42.21, D% 7 0.8744, BVEE R 0 T 00 A5 1 0 L) % 2 v
MARTHN 87.44%, FHLBAHNBEESE
PHAERENXRAEZN ROIREVREESEY
LB FHEREREEAMAX, —THABERRE
HANKOBE S ARSEBAIER, B L
By BEBREDESE. BRELBAENBRAH
RO sk () @ A R E K S BESRT
AR RREEEM,

I RARMBERRBESRE, SEBEHRG
HEZWIREIRBERNEERR, AR E
BLARBEBERAHT .S 1 nm BHFSBEM O~ 10
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em 3 2 A LA g 4 AT K — Mk FE g 2 fig L2180
Hit, £TRE5ETRRUX, 4 758 B 3 m fE K
FWE BMASSRESEE MREEVED R
MiMENRBEHEEEL,
2.4 EARBLRENEEEIGAISHE
FAZTHARAPRERALEEREN L EE
VB L R A @ ARCVIEW 3K 4, Xt 85 & 3k
HE®, 8] DASTELA i 38 R B A HLBR 40 B9 BRI (3
EH3.E45R). HBE3ITEN WHARBEHERSK,
ENHESLtBENRTEOLEEERHBER . B
KEEBWH 170 vh . RASKEER L EAHN
BNERYEHER, — T H, KEERHEARY
B h EREAEES RS BEKIEE. W
BEYBES BRI L BEVNBNERE BHEE
AP, B—FE, MEYR L BEVRSRAAR
MEER S, KFEES K (R £ 8E
SR FBESREQORE , BwsE Y3 H g
ERPSy 2= AR

N

A

# [ Density
h-170 472
High:170.472

Low:14.3527

0510 20km

B3 BRESREIMANRERSHRAME

Fig.3 Predictive distribution of SOM in natrual ecosystem

N
¥ I Density

High:110.128
Low:8 13403

0510 20km

4 REEDRETMANBRERSHRMNE
Fig.4 Predictive distribution of SOM in framland ecosystem

MMREESEE(H4), R HBIREE -

A% ) A A Rl BE R B e L R R B T T R A -
B, BBEMAEA 110 vhe £H. FEEDHBEELR
MR T, REESRGE L BAVRY S AEL
M, E—H R TRBEN L ERBRGEEER,
HEABEE L, 58 RAMEB KA VLR R —
B, HZRBRBH LN EERENE W, ALLER
B XUABRINKAEUREE., I HRL
KAASARELBANBKTEELZESTARMABEY
TRAENKEE, HEASHRAESREMALT
FHAX, WATKE ANBET L REIHRE
B
2.5 EAREESHEEEABRNERRELIF

A REETHELST BRI N ARSI R E
BRTHLEFGLRI T, EERTFRAN + 1
FIRERARAE R, B, AR
8. A0S UBRAE LA EM RIERRE
BHBBRANARBE, R RESKEEENE
BB HATEUNINT . AR 2.4 PHBEE S
1B, 5 W A B A 4 A AT B B T,
RIEHBEERMFUTHER, ST BOHEBKEE
A BB AT

(1) 3B 25°LL £ A8 B #F J5 7T DA SE B A9 B
BRES - 25004 b 8 S ot R 2K ok B R Y, K T 3R 3L
XS E NN EARARLE(38.47%KE4H).
X B4 Bt B TG A BB B8 B 5 % o Y B AR
B B kb B 17 & 0 4347, 7T LR BIX 3B 4 8
BRE T ASCBL A BB AL 2E H 90.41 x 10 1o

(2) B 15°~ 25°A9 B 3t iR #k J5 BT LASC B i (&
B AR T X B BT S A 32.04%
Ao WRBBHE X I W7 EH, BT
TP 58.52 x 10° ¢ RO BERRB2S o

() WEDT 15 EH R T T AZHEY
BIBR AR < 15°0A T B 3 B b oy SE 30T 3 488 A o B
HETE29.9%KHF, SHEE 15° ~ 25°# BT &
HBIHGE . ATSE B BB N 57.55 x 10° to

(4) £ # b 3 IR B 5 7T ST B A0 B 2%
UL 3 M ER AR b, 5 W IR IR BT A B M 7E K
HRHEHEEHBERR BN =F R, BT E
EBRR N 206.48 x 10° t £ A, MAEHAE Kt
B R ERRAE 304.76 x 10° t, X ERE T H HF b7
S B B R PR [ B B 1R N 67.75%

3 k5

B R A T XA B0 & (GAM, Generalized
Additive Model) & GIS Z (8] 7 #r 8 R , 4+ BIREHL T
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WA E B A WA VREE LG, HUA
REELTREVBRAIEM S4AALHFMABHEX
B, MESESKEERN BERAZHTENS
WoEELBWT:

1) % F 126 R BB LW HE, LA MK
AFGTE 10.63 ~ 35.82 t/hm® Z (Al ; AR B T I
1A KL BEVBREE S 11.79 ~ 128.00
t/hm* Z 18], FHEHRH L EF VR FEETS.76%
TiF B GAM BTN KRB S ERAEAK L HE
BBk B E S B4 8.13 ~ 110.28 t/hm® 1 14.36
~170.47 /hm® Z [ , K B RMBANKEES
M 69.88% , 5 LM I/ EA B, BFRH
FIR CAM MEAT IRy BB B AEB R R
HASREH LBENREEDS,

) BEEFESI W ALY, BESKS L5
FHBRAEENE R, MAHTERA CAM HR
TR ED, B B AR L WA VLR E E
BRAZIEARNETEA BKEURRESETE
;TR H L REVRTENFERARQRER
B EHALEAEHBRB=/ HNER, Bit,
WAANBRGZE W, BE 5K &G £ w15
HHBRFENFEPHER  SHEFHHREL
—B,

3) MEMFREAKREEEERREHERE
WA RE B EE 2SS B EASEZE 25 B
K 15 B AT B8 s 38 B /5 43 B AT LA 55 3R A [ B3
%57 90.41 x 10* .58 .52 x 10%1.57.55 x 10° 1, Fij % 4
EF R BRI R SWLATRHEN(F), HE
B EE 206.48 x 10° + B/, T RA R B AR #
AT L ALK S B 69.88% . Lugo 2B 5E
B, BRERRIFFRIRME, L HEVHRNS
BETR 0%, BRMAWRTNE &2— KM
B EEREE -,

FIFB GAM BF i L BE R E N ERBERE D, F
MEMER IEXFTEHRRARBETHFOE®K, BR
FA—FE AXREI S BN TE, B ERK
BREAETEREBUKBIER T, DEFS
B EHEi#E— ST
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The evaluation of carbon sequestration potential in farmland ecosystem
in Yanhe River catchment using natural ecosystem as a reference
YANG Shang-bin'"?, WEN Zhong-ming'2, ZHANG Jia'?

(1. College of R and Envir , Northwest A & F University, Yangling, Shannxi 712100, China;
2. Institute of Soil and Water Conservation, CAS and MWR, Yangling, Shannxi 712100, China)

Abstract: The Yanhe River catchment was chosen as a case study to evaluate quantitatively the carbon sequestration
potential of farmland systems and its spatial change. The results showed that the SOM density in natural ecosystem is
mainly affected by annual mean rainfall seasonality, annual mean temperature and slope grade while the SOM density in
farmland ecosystem by annual average evaporation, annual average temperature in July and slope position. Using the es-
tablished models for SOM density in natural ecosystem and farmland ecosystem, predictive distribution maps of the SOM
density in natural ecosystem and farmland ecosystem are produced under GIS environment (ARCGIS 9.3) . Then the pre-
dictive distribution map of the SOM density in natural ecosystem minus that of the SOM density in farmland ecosystem to
evaluate the carbon sequestration potential of farmland ecosystem in Yanhe River catchment. The results indicate that the
SOM density in the catchment increases gradually from northwest to southeast and the total carbon sequestration potential
is about 206.48 x 10* t. This indicates that the carbon sequestration potential of farmland system in Yanhe River catch-
ment is huge, and this conclusion has great implication for making strategy of regional carbon sequestration and evaluation
of ecological benefit of land use.

Keywords: carbon sequestration potential; soil organic, carbon density; soil organic carbon and environment
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Evalution of agricultural resource utilization in the black
soil region of Heilongjiang Province

DUAN Xiao-feng"'2, ZHANG Lei''?, ZHANG Hui®, SUN Yan-kun®, YUAN Hai-yan''?,
HAN Ying-juan'?, MA Guo-fei'*?, CAO Ning'*
(1. Ningxia Key Labroatory for Meteorological Disaster Prevention and Reduction, Yinchuan, Ningxia 750002, China;
2. Ningxia Institute of Meteorological Sci , Yinchuan, Ningxia 750002, China;
3. Northeast Agricultural University, Herbin, Heilongjiang 150030, China)

Abstract: Using the mechanism methodology, climatic-soil potential productivity of comn, rice and soybean was
computed according to the factors such as radiation, temperature, precipitation, and soil in each county. At photosynthe-
sis-temperature, the utilization of rice is the highest, 40.6% , and the next is separately soybean 31.4% and com
27.7% . There is still 59.4% of photosynthesis-temperature resources can be transformated into rice production, while
there is even more of those for soybean and comn production, separately 68.6% and 72.3% . At climate, the utilization
of soybean is the hignest. At climate and soil, the utilization of rice is the hingest. For different crops, the same natural
resources have different satisfaction on plant. The utility rate of photosynthesis, photosynthesis-temperature is not high e-
nough, and there is still climate-soil potential for the productivities of the main crops. Water and soil were probably the
main limiting factors. Se there is still big potential to tap, and the resource utilization awaits the improvement of of these
two aspects in agricultural production process.

Keywords: Heilongjiang Province; climatic-soil potential productivity; agricultural resource utilization



