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Fig.1 The locations of soil sampling sites
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2008 FE A1 2013 £F 5L 5CA% 18 6 P A= 1 S (1) T AN
(£ 1). T 2002 EF12013 4F 5L BLRE AR X 4 Y
At 00 K Al SR 2 AR BRI R o, DR 5 g 2008
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Tablel The areas of 6 habitats of Grus leucogeranus

in Momoge National Nature Reserve in 2002, 2008 and 2013

R A (hm?)

2002 4 2008 4F 2013 4
i 12 3231049  36822.19  32381.22

B oW 10374.03  15795.54 16 392.6

JFF B — VA 1420080 1234.17 2452.03
BR—/NHEERE 3544525 2241580  29760.21

Ehgitth 9190.60 699.75 853.56
W 10336.43  19921.92  11373.24

1A L B T R AR A A0 i A DOS BR 2 HL
TR AT (5 B 2007 HE 424, (ISR 5L
TRV (1) 32 B4 S A R SR . H S SR IR
P DA B g 1 M 00 A (3 3) WT , 2010 4F 55
B R OR A DXCAE 2Ry <2 Bt 00 381 1 9 3 045 KL,
2010 FERE LI TR 4 1 941 hon™™, 4% (189 - 325
A ARG S B 0 Ak R, G SRV X A K A S
7 Hb AR 04 0.6 hm?, A1 B %35 FE 2924 1.6 H/hm’,
KRS8 s e H VESE H  ETE H 1928, 92K
RN SN R A SR N TS N A TR PR
Ko EE5SPFHIES(Grus japonensis) ™A /NMHIE,
CLAPF TS P2 A L 29 0.4~ 1.25 hm™™”, (44
WG 85 B 2 2% PRI RS DL 2 JU/hm? il 5. AR 4l 8 5K
(1), T35 2002 4F . 2008 4 F1 2013 4F 4 #938 H
A= 555 TH B 3 ) A 14 200 hm?, 1 234 hm? Fl1 2 452
hm?, A 784 52 28 400 .2 468 14 904 1L,

R2 2008 FREARERR B ARIPREBERERE

Table 2 Habitat selectivity of Grus leucogeranus in Momoge National Nature Reserve in 2008

ABEA Fm(H)  MRhmY)  FIHREE %) TIREREE (%) ABTERE
R ) 257 36 822.19 11.773 38.004 -
w W 14 15795.54 0.641 16.303 -
S P R 2 PR 1891 1234.17 86.624 1.274 +
& /N R PR 0 22 415.80 0.000 23.135 -
R (owelh 8 699.75 0.366 0.722 -
b MM 13 19921.92 0.596 20.562 -

FEN— 2183 96 889.37 100.000 100.000
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Table 3 Monitoring data of Grus leucogeranus in Momoge National Nature Reserve in 2002, 2008, 2010 and 2012

WO FREEFEEEAN RETREIEEEN FERG) B B Fgiipul
20024 3H2H~5H10H 9HUH~I11A3H 104 583 TR AR 2D T 2R
20084 3 H17H~5H20H  9H3H~11H7H 131 2074 £ SN e NI TR I v SN LS S N B N 4
20104F 3 H29H~5H27H  9HeH~11HI11H 127 3045 RELELIRIEE AR AR A S AL
20124 3H1M4H~SH3IH 9HIH~11HI14H 125 3351 DSOS RN T & NNV
F4 RERERFAARIPRBEFEBEIBEMEN G
Table 4 Metabolizable energy of daily food amount for single captive Grus leucogeranus
in Momoge National Nature Reserve
vt s
ORI RL 125 g
i H — — — /hufn oK
BtV NI Y oy g HH i Yk 200 g 200 g 525¢
7325¢g 25¢g 125¢ 125¢ 025¢g 125¢ 025¢g
MRUFREKT)  782.31 261.75 143.88 55 — — — 628 2136 4006.94

FR5 20024F.2008 FFN2013 FREEARE KK B ARPX
2BV ANE R E R IFREN R A EEHE
Table 5 Habitat carrying capacity and food capacity of
number of Grus leucogeranus and monitoring data in
Momoge National Nature Reserve in 2002, 2008 and 2013
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D B R RS AR T A3 >4, 4 s AR Bk 2 R
U, 3853 i BRI AT B LA 1 S A 4 i e 1T
F BN RGN, 5 BUX 2 T A 2 B
MV . PR VT A B FL e L 7 AR AR ) B SR
T R AR T b S A 1S A S A 1) I A
o S LRI A AN X B R AR D, UL
HL e AR AR T — -, K S IR A 7K
iNEE NG R 2L e e W E W RE Vi i
SURIED, B H AT O A 500 0, B B SRR
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b L e A T3 B A, B SRS U H
465 003 A IR TR0 AN Ry FLORTR e (1S 1Y) 1/6, B0 B I [R]
HIAF2 A%, XA UL W] T L M 4 ) ) B U
Bt =, SEOLIT AR R 2 T R,

22 EiftIhEE

LG B K AR ORI 6 Bl 1B AR
IR R B 7K BRI 6,

FIH CAD %A, 433 2013 FE L 500 [H 52 2% A
SRR X I ) R R KD
OB 1 AR 43 50 R 2 919.90 hm?, 46 738.75
hm*. 11 705.35 hm*. 60 196.58 hm*.9 632.15 hm’ Al
12 807.27 hm?; "& 411 7€ 2002 4F {7y 1 A2 4 51 Ky
658.82 hm’.77 567.82 hm*.5 157.04 hm>.42 942.84
hm?. 5 278.77 hm* #1 7 091.64 hm*. #R 4 2 X.(3),
THEAF 3 2013 45 S50k ORI DX VPR B 1 TR

05 - R A XD R AT BE S R
H5.4x10° m*.3.4x10° m*.2.9x10° m*.3.8x10° m’.
1.7x10° m* f1 1.2x10° m®, ) B BEA% AR P77 (X 13 &5
PLEEON 13x10°m’s S35 SCHR[7] T IT 45 AL i
TIN5 2002 4F 5 BCA% OR A IX 1 E Uk R R O 257 %
10° m’,

LB OR KRB P F 2 3 AN
PLIRAR T 520G IR BE7K RN Sk S % O X 3
TV EBERE T o AR 3 T KR JRi 4 4t 1 e
o B 20 (4) V1 57 2002 4 2008 4F F1 2013 4F 55 51
FEARY X = KRR B LR (K 7). 2002 4.2008
AR 2013 4F 5SS [ K 40 F AR DR IX K AR & L S
B9 12.35%10° m* 11.12x 10° m* £ 8.62 % 10°
m’e TR A VS S L R KA
FE VLR R4, 2002 4 LSRG A Tt R Bl

F6 WBFREBEREEARIFE oM LIENBREMSKE

Table 6 The bulk densities and moisture contents of 6 kinds of soil in Momoge National Nature Reserve in 2013

i H HET Fof) -+ At R Kb+ ikt
HAREGIKE%)  21.75+4.09 11.68+4.13  3.65+061 17.25+4.13 560+1.08  7.86+1.43
WG KR (%)  2422+3.71  1927+2.63  33.63+4.08 24.02+6.79 2722+151 17.64+1.72
A (g/cm) 1.54+0.11 1.704£0.06  135+0.06 1514022 143+0.04 1.61+0.04
270x10° m*, 2013 4 (R & b B 54 22x10° m’s soo, | FRAR —— FRARKIEANR
450 y=13.27x+230.31
R’=0.3975

%7 20024.2008 FF12013 £
RERERFBARIPXZRKIEHELS
Table 7 Storage capacity of the 3 waters
in Momoge National Nature Reserve in 2002, 2008 and 2013

P Em)

IKAEL4 R - - -

2002 4E 2008 4 2013 4

Hoeifl 11.00x10°  10.00x10°  8.10x10*
ROLESROXME  1.20x10°  1.00x10°  0.45x10°
[EYIRCY/NES 0.15x10°  0.12x10°  0.07x10°
PSR 12.35x10°  11.12x10°  8.62x10*

EL A 2002 45 . 2008 4F 1 2013 41 5L SR I Hi 1)
Bk, HokKRE IR H RS EMNE A E
WRFLLIRD . MR A LI RE 0 E N R 2R
Hh 2SRRI KR, BT R R TR A AR, AT %0
BEGIAG T M UL RE ) 1A B K AR AT G
2001~2012 4 B 5L 1 X B 7K 5 E 9% 2 38 i (K
2), FHEUKPRIRALAE B ) ETE, A5 KRR BR 75 A
A RTHE N, KA E Y ARG B> . K E
()38 I o 4 AR K RN, LI E UERE
WAH RIS -

2008
2009
2010
2011
2012
2013

N o T v v
< e o o <
S S e e e
N a a4 O q

4 2007

El2 2001 202 FREREHXHFEKE

Fig.2 Annual precipitation in Momoge region
from 2001 to 2012

HH2E 7 AT 40, SESTRTR K AT & TR R
10.70x 10° m?, 28 /) [7] A ¥k ) LT 3 38 9 1) 35 AR
B (163X 10° m?) A FAT = YN &
(1) A I . (44 < 10° m*) 2", KT BB Jp v 3L e il 4
(2.395x10°m’*)!"™) | ifES= W] AR MENE H11(3.78 ¥ 10" m?)
AR B (0.8 108 m®) ™, 156 I 55 5k i
IKAARES B RE ) Ab T [ Py P A5 K. 2013 4E 5L
SRR LI VERE D) IAME R 9 028 t/hm', 1K
TR B LR ) T ME (779 vhm™™Y), U6 R
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B2 12 %

My SRR KRR ) W T ARAR L, X W
HEAr PRAASAE T T U okl 0 & s s A L
I TS I, W M B R K AR h 850
F20/(hm?ea)", FI FH 5% T REVR R4 2] A BR LA
T AR Y b T 24 8 k4 8 246 m/(hm? e a); B [T
BUHPERIRE KRN 1x10°m*/(hm?s )™ ARF5743
1 P 5 B W P A7 TR & vk R R 10.14%
10* m’/(hm’+a), Z& K T-H 35, Ui S S A% i &5
HERE ) B KT N AN E P KT
2.3 EfkINEE

T 1t 5 5 Ay - B o i B R [ e
FIEO B BRI M 44 AR ) R T ol e —
/N BV AT S — 25 Y P KRG L ARR
Hhy, JEHp B R — NI FE B AT R — A
F KRG FH ) TR B PE DL 1, MR Hb IR TRV S 600
hm*.2 463 hm* 12 187 hm?®. Ji FFEE H—7 25 14
W) R 1.466 kg/m®, & B— /Nt EE AR Y) =R
0.621 kg/m™™, /KRG K FH4 477 71 4 1 393 g/m™,
BT Rl MR AS MR AR T3 A2 7 020 13.9 t/(hm? =)™,
T SEZERE AR X 117 2002 4 2008 £FF1 2013 4F (14
WIHI G A7 ) B4 0 R 6.5%10° t.4.1x10° t Fll
4.8x10° t, FiE 45 22 2 (5), 15 2 52 S M AH 1) ] 5
CO, IR0 54 1.1x10° £.0.67x10° t A1 0.78x10°
t, L ] A 76 28 RV 0 0l 30%10% £ 18%10° ¢
F121x10* t.

BN TS R S oy RTERE NN R ERE S N1 1t
FH AR CH™ o 7 26 VH I 1) P 34 CHL k808 58
0.52 mg/(m’<h)"", & By PP 1) CHL AR BOE 224
11.15 mg/(m’* h) ™, F& H [ °F 3% CH, HE B0 5 K
16.1 mg/(m’«h)"™ . #4F 2 HK R & 5P =5 1
AKHIILL150 d 5, 4 2 (o) F (7)., 15 2
2002 42008 41 2013 FE 7K A8 CH.HE R 73 71 A
6 012 t.9 155 t 19 500 t; & & CH, HE & 5 75 A
14 232 t.807 t 1 11 946 t; =5 CH. 8= 43 5l A
265.8 t.23.1 t f#145.9 t. M LA E 45 R, 2002 4
2008 4=l 2013 4 55 544 W b (1) CHL HEJBUR i 4
20 510 t.9 985 t F121 492 t, H i HEJER T 2 1) 1
15383 t.7489 tF116 119t A K (8)IHE,
13312002 4 . 2008 £FF1 2013 4 5L 55 kit i Hhu ki 42 7]
TR 3 501 A 28%10° t 17x10° t F1 19%10° t.

LB AR TSR A ARSI = M E , 1593 5
T 1L 74 WL /2 N X L L e o |
VL Bt 5 540 oA 15.545 g/kg6.508 g/kg.

8.685 g/kg.8.377 g/kg. 12.328 g/kg F113.047 g/kg.
4t 22 3 (9) F1 2013 4 5 BEA% AN [] 1 38R A 7 A1
THIAR, V1515 31 2013 4F 58 SR 355 ) 6 B L 1 1) it
W5y 4.5%10° ¢, Frpig - XD o A R
B A b VHEE LA R A 5299 t. 1 783
t.15982t.2 781 t.17 120 t 11 181 t. HIFE4 [ B¢
T R e RT3 2013 4 B BRI M 11 [
T o Bk 24%10%t.

2002 4 & 4, BEETRG AR X R A [ ik 70K
I B, oA [ 5 CO, S R 42 G, CHL
TR R R A R, IX 5 B SR W HbA B 1 B R
A A T AR OR M 92> 5 8 EH T AR s Ak
BAL IR % H 2™ B 0%, 152008 sEAH EL, 2013 4F
(1R A2 [ At 1 B/ S G, 32 3 J LA SR IR A
DA SR T S T R OR T A A 5 SR I bk
78 S5 R I AR R N %, H
T SCHR[26] VAN H by 5K 45 28 T3 1 [] B Dy R 1 7
LS AW TOAHT, 5 b 38 WF e 4 FnT %, 2013 4F
T Rt Vi b R 0 ] R B (2.1 < 10° €)1 - i ok
(4.5x10* t) A T~ 22 0] 385 M AR 420 [ B o (2.9 % 10° 1)
RS R (3.1} 10°t) o SEBLHG [ SRR X T B
29 0y KA T AR AR DX ) 45, [l S B AR
0120 105 4 [ Py BG VA PR IR T34 [ B R [41.46
g/(m?+ a)] VA Eb, 2013 4F 5 50 A% 9 Hh [ e G R
[173.61 g/(m*ea)| AR

3 45 1w

2002 4F . 2008 £ 112013 4, 5L 5044 [F K g A
SRARFF DX AT S B 2 0 18 1R 250 28 400
.2 468 HF14 904 H; W REA AN S 1) £ =)
AR 24%10% . 2.1x10° R 4.3x10° 5 52 B
B S Bl 583 H.2 183 HUR13 351 H . 2002
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Dynamic Evaluation of Main Ecological Service Functions
in Momoge Wetlands

XIAO Hong-ye, ZHANG Ming-xiang, XIAO Rong
(College of Nature Conservation, Beijing Forestry University, Betjing 100083, P.R.China)

Abstract: The bearing capacity of the habitat of Siberian Crane (Grus leucogeranus), storage capacity and car-
bon assimilation were selected as main three ecological service functions of the wetlands in Momoge National
Nature Reserve in the west of Jilin province to evaluate the dynamic changes of these functions in 2002, 2008
and 2012. Based on the data of soil, vegetation, hydrology and Siberian crane distribution in the wetlands,
combined with the organic carbon content and water holding capacity in indoor soils, the main ecological ser-
vice functions were calculated quantitatively by formula of Neu method, heat quantity method, flood storage
and carbon sequestration in this paper. The results showed the habitat carrying capacity for amount of Siberian
Crane in the wetlands were 28 400 individuals, 2 468 individuals and 4 904 individuals; food capacity for that
were 24 % 10* individuals, 2.1x10* individuals and 4.3 x10* individuals; water's storage capacity for that was
12.35%10° m’, 11.12x10° m*and 8.62x10° m’; total quantity of carbon assimilation of plants was 30x10* t, 17x
10* t and 20x10* t in 2002, 2008 and 2013 respectively. From 2002 to 2008, the main ecological service func-
tions of Momoge National Nature Reserve gradually weakened along with the degradation of the wetlands.
Due to the protection, the main ecological service functions of the wetlands in Momoge National Nature Re-

serve were gradually restored during 2008-2013.

Keywords: ecological service functions of the wetlands; bearing capacity of the habitat; storage capacity; car-

bon assimilation; Momoge National Nature Reserve



