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The accuracy evaluation of two common global historical land
use/cover datasets in China
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(1 Key Laboratory of Ecosystem Network Observation and Modeling , Institute o f Geographic Sciences and
Natural Resources Research ,Chinese Academy o[ Sciences,Beijing,100101,China;
2 University of Chinese Academy of Sciences Beijing 100049, China)

Abstract: [Objective] The aim of this research was to analyze the accuracy of global historical land

use/cover datasets in China. [Method) Based on collected crop,pasture and forest statistical and spatial da-

ta during 1900 —2000 and spatial up-scaling method,the accuracy of SAGE and HYDE 3. 1 global historical

land use/cover historical dataset was compared. [Result] Crop, pasture and forest areas derived from SAGE

dataset were largely different from domestic data. Although crop and pasture areas derived from HYDE 3. 1

dataset were more accurate than SAGE dataset, the spatial distribution of crop and pasture land was largely

different from 1 km land use map of China. [Conclusion) Producing higher resolution historical land use/

cover datasets using domestic data is necessary for climate change study in China.
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Table 1 Global historical land cover datasets
Bt 4 44 B A5 FF i) 55 32 23 (8] 43 e % - Hi ) 2 A ] 43 9 4/ 4
Name Version Time span Spatial Resolution Land use types Time Resolution
HF b bR L B M VR M
SAGE — 1700—1992 0.5°X0.5° A A ) FH b 10
Crop, forest, pasture, shrub,other
2.0 1900—2000 0.5°X0.5° HEHL 5L Crop, pasture 10
HYDE 3.0 1700—2000 5'x5' Wk Hb L 5 HE Crop, pasture 10
N IGHET 10000 4 —2000 4F o ' . <
3.1 AJLJ?%OOO BCiZOOO o ' X5 #r i L B M Crop, pasture 10
2.2 EREFELMFALEB S HFRKIE B GE TR R ZS [ kL DL 3R 2. [ T A Gk i

el P S B 4 R P 2 R G 3 B A O U L 3R
1~ 3.

BB GETH BB A GEiH GO B SR IR LB B — L i [
ZIR A KA R AR A G SRR IR 2

2.2.1 #HFH ABFRAE A A SCHE R
T2 BEFrESMERFHTERSZTAHBEARERERFE
Table 2 Crop area data sources and characters

EZis AR ROE

Name Year Spatial scale
o B A
2EPL AR 1913,1933 42 Global
National crop statistics

5 TR v [4]
B e _ 1910 2 Global
Change of ancient Chinese population
o ¢ 0 / .
Farmland statistics of China 114 &M Global
o ] Al AR A L .
Estimated Chinese agricultural overview 1927 &8 Global
¢ B 4F %5 )4 Reporting yearbook 1934 4:# Global
: By 1)

PR N £ Gl
Chinese land-use statistics
(AR %) [ 29) China yearbook (1) 1947 4 H Global
CrPEFE POl St (1949 — 1989 4F) y21) 1949—1989 S ERAE
Chinese animal husbandry statistics (1949—1989) o Global and province
(GUEEERAiE D ENED &S

Chinese land and resources datasets

CrhE B R BEIRT )

20 42 80 4E4% 1980s

Global and province

Chinese natural resources manual book 19491989 2 Global
SCiR g L6018 Reference material 1949—2003 4 H Global
5 = [7]
[ 1 ke b HOR A P 19902000 4 Global
National 1 km land use map
F 3 BEZENMS I ERNRIERSFE
Table 3 Forest data sources and characters

2 E A pioAil

Name Year Spatial Cover
553 K H R AR ) -
Third reported Yearbook 1934 [ Global
k) Reference material 1947 4 Global
o Rl AR AR AR 5T L2 .
The changes of forest distribution in China 1948 & Global

5 7 e 2 I FIE A (25
Cr AR AR B IR A 5T ) o 1957 26 Global
Research on forest resources in China
3 o % S Vi Ay R 4 (23]

4 [ B R T A K 1950—1962 4 Global
National forest inventory data
() AR T B 5T ) 1963, P
Research on forest resources in China 1971—1976 &M Global

Crp E MOl 48 AT 25 ) (1949 — 1986 4F) 126
Chinese forestry yearbook (1949—1986)

1973 EFF IR Y 6 YRI5 2 £ i

Six times forest inventory data

E PR

Global and province

1949—1973 4%, 45 ek vh A Bk b i AL 2 i
B 5 0 B AR PR A PR FF— 305 1974 — 1989 4E(h

& Mol 853 (1949 — 1989 4F) )2V A 5 #k i AR
B GE BG5S B B S G A R R IR 2, X
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70 AR AR R R 1 .80 AR AR H I L 90 AR AR A R
91,20 HH 20 40 0 3 11 A AR AR B RN 0 . bR b T AR St
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2.2.3 FRFA AUEIE b ARG A 3=
FEORIE T 1979—2000 4RG0 1192 kE L HF 418 2 92 kL LA
J IR BRI (R D,

F 4 HE T TG R AN 2 I8 R SR R A AE

Table 4 Grassland data sources and characters

AR KR
Year Data sources
S 7 9 Ko 4 ) [29]
1979— 1989 b ] R, Y5 ARG )

Chinese grassland resources datasets
CrhEE RO ST (1949—1989) )21
Chinese animal husbandry
statistic (1949—1989)
X424 Liu Ji-yuan, et al
AR 5E %5280 Zou Ya-rong,et al
A 1 kem A1) L
National 1 km land use map
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AR . AR 03 X GE I ik R R B

Sa=S) X (pr+p,+etpittp)=

So Xn X (py+pyteeetpitetp)

n

SXp.

@)
Sy FoRGETH RIS BB B AL S, ROR
oA S an A G T BR . S s SETT AR I AR 2 3R
ANEGET RS L R IR RUAR SR p RO
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o7 H AR DX A A B 4 I Hp B Aol i ) T 2 2R
Jir i AR A 23 R A

3 ZER 55

3.1 AR MFI /B k&R S o AR

A

AT 1 R UL e SAGE $udls 8 v . 72 100 4R i
] ROBE b B o I AR 50 AR B HT 84 0 . J5 50 4R i
I b R GE T B0 Bt T AR A B 2 BE AR
BEAh  AEM VAR R SAGE 40 4 o (1 Bk b 1 ALz
T HYDE 3. 1 %46 4 A3k [ 48 3 19 #f o i 1L
ROk AR HYDE 3. 1 80l 4 b pg Bk o i AR 5
e 15 G2 11 A9 B i i AR A s B AT 22 S5 L (HLTER 20 4F FR
WA BN I

—— 43 $04k Statistical date;
—O—HYDE3.1;
—O—SAGE

00 1 1 1
1900 1910 1920 1930 1940

1 1 1 1 1 1
1950 1960 1970 1980 1990 2000

FE4

Year

1 1900—2000 473 [ Bk b 0 AR GE 1 i 5 4 Bk b R /2 9800 2 v Bk b T AR Y HL e

Fig. 1

Comparison of crop areas based on statistical data and global historical land cover datasets during 1900— 2000
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T A HYDE 3. 1 %40 4 5 30 [ 8 i #1
FEZS (8] 43 A b0 5 A E B 35 25 R, B 1990 Al
2000 4 HYDE 3. 1 ¥4 54 1 km i F] H &
HEHECHE Y AT 8. X L 2R, A — 2 B

19904F
1990 year

-ﬁﬂkfmﬁﬁﬂIYDE ERE- €2 N
Grop area lower than HYDE 3.1 dataset;

A % FHYDE 3. 150 # 4%

FR RS 9 R/ s R T RURE T 96 23 il k2 2 5odl ik 4
TR B KA RN TR 0.5°7X0. 5%, 5 S [ AL IE
IR HE 2 5 158 2 iR g 22 (. 25 R LA 2.

20004F
2000 year

A

- B T ALK THYDE 3. 1047 46
Grop area equal with HYDE 3.1 dataset; Grop area larger than HYDE 3.1 dataset

B2 T aiE 1 km A E A B AR5 HYDE 3. 1 8o 4 v Bk st o AR Y LR

Fig. 2 Comparison of crop areas based on domestic 1 km land use map and HYDE 3. 1 dataset

2 #1990 4, Bk i AU T HYDE 3. 1
B A Y X 8 (55 ) 5 #F b i AUs T HYDE 3.1
R 4R i IXBR (B 5D 22 F R KL Ui HYDE 3.1 %
T A v Bk 1 B TR S b A AR T
1SR —30G T LSS T HYDE 3. 1 #idia 4k
X3k Z A fE R E A PEdL b X . 5 1990 4FAH kb,
2000 A B €0, DX 3 11 ALl 2 T 28 €6 DX 35k 1 AR s
BRI ge i B b BN HYDE 3.1 $idi4E . 5

2.2 —A— 454 Statistical date;

—O— SAGE
2.

—
el
T

Area
o
T

T /(X 10° km?)
i

K1 —2
3.2 AR MFF/EW EEEE R E R
Ay

H T SAGE $di 4 oK £ At bk 2 ] 43 A1 %l
HYDE 3. 1 %4 % b Jo Ak 28 A (% 1), B X
SAGE $¥s 45 5 & = A b i AR 40 11 Bodis oE 17 %
R WK 3,

1.2¢
1.0F
08 1 1 1 1 1 1
1900 1920 1940 1960 1980 2000 2020
4
Year

Kl 3 1900—2000 4F 3% & A a1 AR GE 1 £ 5 SAGE s 4 b bk st T ARG HE 8

Fig. 3 Comparison of forest areas based on statistical data and global historical land cover datasets during 1900 —2000

SAGE By g M AUE 1900 — 1950 4F 38 4R Hp A0 bRl i AU 3 ] 48 1 B R v (61~ 95) XX 10°

VL MAE 1950 —2000 43 48, Hm & T3k E bR 4
TR AR T AR () 3) . 1934 — 1993 4F, SAGE %4

hm* (% 5),
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Table 5 Increased forest areas of SAGE dataset compared with statistical data X 10° hm?
\
ﬁ":ezjr 1934 1947 1957 1962 1976 1981 1988 1993
m 1
S T A 93 90 87 95 65 74 75 61

Increased area

3.3 AELHF A/ BHEDEHBEEFEMERAK B2 Rk, HYDE 3. 1 %04 4 vh iy 25 M 17 FR 78

bk 3 1970—1990 4F 5 | FFi#a34, 1990 — 2000 4F I A i 4%

1970—2000 4F, SAGE %4 4 i i) 5 b 1 £ B A, 1990 4FEHT 5, HYDE 3. 1 %#is 4 v i) 5 1l 1f
BEMIFREE FREMEH SRERmASGT BSRES R EA S D,

451
4.0F A
& 3.5F
g
-~
S g 30f
.
§ 25k —O— 45 i Statistical date;
= —A—HYDE3.1;
2.0F —0—SAGE
1.5k
T —0 o0—o0
1.0 L L L L 1 |
1970 1975 1980 1985 1990 1995 2000
A
Year

Bl 4 1970—2000 43 [ &0 3 1 AR 48 T 5 42 Bk A ORI /8 4 D sl 0000 4 v 2 3 T AR A HL B

Fig. 4 Comparison of grass areas based on statistical data and global historical land cover datasets during 1970—2000
FEXS R T AR GE T 5 HYDE 3. 1 $idli8 gEAr s MR e, 2ead 7k RO Ko [l A e b 21, 313
HA ORI 1990 A1 2000 4E LRI A E 1 km +Hh 2 fREMR M ZEME SR LA S,
AR 5 HYDE 3.1 K4 46 o iy 20 b 17 A2 %5 40

19904 20004F
1990 year

2000 year

N

A

N

k

3 T AR K FHYDE 3. 1504 42 B 7 F4F FHYDE 3. 1304 42 T A K FHYDE 3. 13047 #2
Grass area lower than HYDE 3.1 dataset; - Grass area equal with HYDE 3.1 dataset; - Grass area larger than HYDE 3.1 dataset

B 5 JEF4mE 1 km 3 F B MRS HYDE 3. 1 $48 48 o i s i FLAY e g

Fig. 5 Comparison of grass areas based on domestic 1 km land use map and HYDE 3. 1 dataset
HH 5 AT, 1990 4R, 2 E 1 km MR AR A — 30, AULE B i AT 3 b XA /N 0 X B IR R
HYDE 3. 1 4 4 v (%) 5 b 1o FRAE 4 [ 3 1 — &, 51990 4FEAH H . 2000 4F M A AL — 2 AY Hb
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DR /D AR T i XA D A . SRR AR 1900
12000 4 HYDE 3. 1 %dls £& v 50 4o i A5 3 [ 42
B H 0T AR AR 23 8] o A1 b 28 A

4 ZEESThE

FEAE 1980 4F Z i, JC 4 [ ¥ [ By 1 A
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T R 09 BE Al b, GLC2000 ¥4 (14 45 B X Hy
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