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Abstract ; Northeast China is one of the important ecological functional areas in China. There are several types of ecosystems
in the region and each has its unique water conservation function. Ecosystems are known to play a significant role in flood
control and disaster reduction, as well as provide ecological and human settlement security. Previous studies on water

conservation function have depended mainly on different hydrological models with varying temporal scales; however, few
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studies have investigated the spatial distribution of water conservation function under different climatic conditions. In the
present study, a standardized precipitation evaporation index ( SPEI) was used to select the typical climate years ( dry,
normal , and wet) for the study area. The water conservation function under different climatic conditions was analyzed based
on the water balance method, the SCS-CN model, and the Penman-Monteith equation. The results indicated that the total
amount of water conservation in the growing seasons varied significantly under different climatic conditions in northeast
China. They were 221.464, 323.149, and 396.933 billion m’ in the dry (SPEI=-1.26) , normal (SPEI=-0.22) , and wet
year (SPEI=1.05) , respectively. The Changbai mountain area had the highest water conservation function, followed by the
Daxing’an and Xiaoxing’an Mountain areas. The lowest water conservation quantity was distributed mainly in the pasture
area in the west of Hulunbuir. Some areas of the Northeast Plain also had low water conservation such as Baicheng,
Tongliao, and Jixi. Moreover, the areas of farmland plain, located in the middle, south, and east of northeast China such
as most areas of Songnen, Liaohe, and Sanjiang plains had moderate water conservation function. Both climatic conditions
and land-use types affected the extent of water conservation. The total amount of water conservation followed the order of
forest > cropland > grassland > wetland. In dry and normal years, land use dramatically affected the average water
conservation capacity per area in the order of forest > cropland > wetland > grassland. In contrast, the order of the value for
wet years is forest > wetland > farmland > grassland. These results reveal the quantity, spatial distribution, and main
driving factors for water conservation in important ecosystems under three typical climates in the northeast of China. This

provides scientific guidance for regional ecological space planning and ecosystem management.

Key Words: water conservation; SPEI; Northeast China; SCS-CN model
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Fig.1 Meteorological stations in northeast China
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Table 3 CN values of different land use types

- i | P K IR K 534346 CN . CN numbers of different hydrologic soil groups
Land-use type A B C D
K HI Paddy field 98 98 98 98
5241 Dry land 67 78 85 89
A BiHbL Forest land 36 60 73 79
TEAM Shrub wood 35 56 70 77
FRBEAHE Sparse wood 45 66 77 83
HERE B Lush grass 49 69 79 84
FRBi B M Sparse grass 68 79 86 89
JKAK Water body 98 98 98 98
TR Marshland 32 58 72 79

CN 423 2618 , curve numbers

232 CN{E¥EBIE
B BERTARGAT AR Y A, 1% GERE R BEBEAE — A RN 5% , Williams 5552 H2 T X — e A fF T
CN EITIEAR,

1
CN, = ?(CN3 - CN,) (1 = 2¢7 %) + CN, (7)

Krh, CN BB IEJG B CN, , CN, AT CN, 530l 3 AMC T AT AMC I 254 F 8 CN B, o R (%) o
2.4 KRS R
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IR S SRR KR g AR 2 25 R KR SR
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Fig.5 The spatial distribution of rainfall in dry, normal and wet years
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Fig.6 The spatial distribution of evapotranspiration in dry, normal and wet years
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Fig.7 The spatial distribution of runoff in dry, normal and wet years
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Fig.8 The spatial distribution of water conservation in drought, normal and wet year
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XK IR S 5 AR Sl PR R A A DGR AT (R 4) o G RERIT KRR i B2 BRI S 7 T 5 IR R R
TR ARGy Y S 30 W A IE A G (R=0.863,P=0.000;R=0.828 ,P=0.000; R=0.728,P=0.000) , ZEH & F2
T b 5K VR S B 22 (A A DG P4 55, (B S B 3 A B R G, L 28 A AR DG PR 3 (T 544F R=-0.485,
P=0.000; 1E¥#4F R=-0.327,P=0.000; {ZH4E R=-0.567,P=0.000) ,

F4 BESHELEGTKRREEFESHBXETFHHEXE

Table 4 Pearson correlation between water conservation and related factors under typical climate conditions

[#7K Precipitation 7&HY Evapotranspiration 123t Runoff
ZEH Result
2001 2010 2013 2001 2010 2013 2001 2010 2013
FZEM: Person 0.863 " 0.828 ** 0.728 ** -0.485"" -0.327"" -0.567"" -0.276 " -0.146 " -0.544""
B Significance 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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ﬁﬁ?%%ﬂﬁﬁﬁz{ﬁ %%Imj\j %i&>i€ﬁ3>{f’zﬂﬂ>$ﬂﬁ,ﬁﬁ Fig.9 The average rainfall, evapotranspiration, runoff and
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ARG T A AR [R] , 249 52 B8 - bRl > T > e 3 >

WAL 3 AT ARG AR DR IR IR F2 0 R AR A 55 S A T AE 2 1291.44 42 m* | TE# AR A3 1)

http ; //www.ecologica.cn



10 £ A ¥ W 39 %
500

g

£ 400 - A K
mg w R S

g w bk AbkH
500y = s WA
= 3 P B
% § 200 F w FiHh RO
o - R A

% i ki

E 100 | u {RHE EEEHE

2001 2010 2013
4FAy Year
B 10 HASEFUHETHRILBMXEESREFEHKELFE

Fig.10 The average water conservation of various ecosystems in northeast China in drought, normal and wet year

ik 1821.99 A2 m® JRIHAFAR 13k 2201.73 42 m”® M DIAG R 0K, 25 4 1 10, 78 PR - 24K 50 77 o
(mm ) 5 K, FEAHR b FIRR B AR AR LU T MRHlL, + 583 /K BB 1858 , R4k IR TR 5= B AN Ko bt K I 5%
SR A S RGRA AR L 2001 44 B K JR 6 97 BB 564.76 12 m® , i 24 5 95.46% , 24 539.14
{2 m? ;2010 4E4 FH/K IR 9% B 966.45 12 m® , 53t ity 95.01% , £ 918.23 42 m* ;2013 4F 1R IE A4 H /K IR 5%
B 1076142 m® KPR LY 95.60% , 4 1028.77 42 m® AR b b DX (0 7 il v A Y b TR 3 A%, AIET 10
BRI K IR 5 i b, ) -S4 K U o S AR T b (ELSZ T o TR A I Y ) K R R 5 AN
RELHE 3 ANAEAY TR b A K TR R AR A R 241.14 42 m® 312.76 12 m* L) % 512.38 42, m® ; Vi Hb (4 7K 5
FE AN 80.84 12 m® (130.30 42 m* LA %2 179.11 42 m’

x5 FRIEEMBEAEHTARLMARLRKREREE

Table 5 The total amount of water conservation under different land use types in drought, normal and wet years

A 2 A JK I 7 B Total water conservation/fZ, m?
Land-use type 2001 2010 2013
A% Cultivated land JKHI Paddy field 25.63 48.22 47.34
E 4 Dry land 539.14 918.23 1028.77
FRHL Forest i HHth Forest land 1072.72 1507.11 1814.57
HEAM Shrub wood 105.27 144.53 189.36
FRBiARHL Sparse wood 113.44 170.35 197.80
HiH Grassland FEREE b Lush grass 205.37 264.41 444.00
FiBi F b Sparse grass 35.77 48.35 68.38
HEHL Wetland KR Water body 13.19 20.82 23.63
VA% Hb Marshland 67.64 109.48 155.48

4 g

(1) ASBFSE T ZEN ARG FIA 25 R GBS T7 T /K IR SR D RE HEAT 1 20 A, AN TRl e 264 T 2R L
M X TR AR, R 2 ORI SR S /K IR S T RE 4 T2 ZEBK B DY 1, 7 A ] K AR T A2 AL 2, K IR
TR RE MY 22 5 5 AU 2 S ELHEAR OGS AR VAo 14 70 Al 52 e R ST 4 S M T - A A e
U KO S A AE  HBRAR AR TATZK A FIK FR P SRy 7K 432 A 1 28, Y3790 00 1 9 R = 8 0 A2 2
KK A3 B RER P AR ) P A M R AR IR . ZEAR TR U AAF T, 2R B2 WK R XU i 5 45
FRFRA RN, A RUE AR RIREAR KR (RS 8] 7 A R EURE |, # 2 BUI B s LR AT 30, MK A ZE B % K U
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