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Quantitative relationship between precipitation and forest changes in the past

4000 years in China

FAN Baomin” , LI Zhiyong
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Abstract: The changes in terrestrial forest vegetaton at different historic periods are an important factor related to climate
change. With forest thickness as the indicator to measure the change in forest vegetation, the paper studied the quantitative
relationship between forest changes and precipitation in the past 4000 years in China by historical data deduction,
theoretical derivation and statistical analyses. The results showed that in the past 4000 years the average annual
precipitation in China had decreased from 918mm to 612mm in the 1970s — 1980s, and then increased to 628mm in the
early 21" century, while the forest thickness had decreased from 9.38mm to 1.03mm in the 1970s,and then rose to 1. 58
mm at the beginning of the 21" century. As forests have a stronger evapotranspiration capacity compared with other land
uses such as farmland, grassland and urban land, and China is located in the area under the special southeast monsoon
climate at that, it may be concluded that the forests in China have imposed great impacted on precipitation change.
Generally, every 1mm change in forest thickness can lead to 37mm change in precipitation. In such sense, the frequent
droughts in the 1970s — 1990s did not occur by chance, e. g. Luobu Lake dried up, the historically lowest water level
appeared at Qinhai Lake, the Yellow River has saw zero water flow for 22 times, more severe land desertification, etc. At
a large scale, these drought can be regarded as necessary results since the extreme forest destruction in the past 4000 years

has triggered the climate change and finally the aridification. The heterogeneity of deforestation in temporal and spatial
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dimension in history may lead to the phase-based occurrence and mutation of climate change. Between the years of 280 DC
— 1230 DC, the subtropical and tropical forests in the southern part of China had suffered from the large-scale destruction as
a result of population migration to the south and demographic growth, and then there appeared a continuous aridification.
This example demonstrates that much more attention should be paid to the impact of forests in southern China on climate
change in the whole country, especially in the northern part. Aridification has resulted from the decline of forest vegetation,
while it is a major factor to worsen land desertification in China. Therefore, to combat the desertification in northern China,
it is necessary to vigorously increase forest resources in terms of both the forest coverage and the forest thickness. It is
expected that in the future, as long as the forest thickness increases, the average precipitation per year will rise, the
desertification in China will be controlled, and the production potential of large-area land in northwestern China will be

tapped and developed gradually.
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Table 1 Forest thickness during 1949—2008 in China

I Year PR R EL AR %?:19.’“513
Forest coverage/% Total stocking wood/( x10% m®) Forest thickness/mm

1949 12.5 116.00 1.26
1950—1962 11.8 110.24 1.20
1973—1976 12.7 95.32 1.03
1977—1981 12.0 102. 61 1.11
1984—1988 12.98 105.72 1.15
1989—1993 13.92 117.85 1.28
1994—1998 16.55 124.90 1.35
1998—2003 18.21 136.20 1.48
2004—2008 20.36 145.54 1.58
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Table 2 Estimated changing of precipitation and forest during past 4000 years in China

ER]E /ST

i3 PR R ARPRIERE
Stage Ar'm'ual' mmean Forest coverage/% Forest thickness/mm
precipitation /mm
HARZHi (1.8M aBP—2070BC) 980—918 64—60 11.07—9.38
HREMRE (2060BC—221BC) 918—818 60—46 9.38—6.65
Z(221BC—220) 818—798 46—41 6.65—6.10
B b (220—589) 798—7175 41—37 6.10—5.47
F 5 (589—907) 775—751 37—33 5.47—4.81
FART RS H (907—1279) 751—719 33—27 4.81—3.94
JG(1279—1368) 719—713 27—26 3.94—3.78
B (1368—1644) 713—682 26—21 3.78—2.93
TR (1644—1840) 682—664 21—17 2.93—2.44
¥ J5 3 (1840—1911) 664—653 17—15 2.44—2.15
RE (1911—1949) 653—620 15—12.5 2.15—1.26
B [ (1949—2008 ) 620—650 12.5—20.36 1.26—1.58
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Fig. 5 Trends of precipitation and forest changing in chinese Fig.6 The ralationship of precipition and in China

historic periods
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JPE. B)RIBEERGTHRYOR,1950—1995 £ 59K & 10a ¥ 4R R H AR, 20 HHE42 90 44X EL 50 4E4R,
FREMT 4 457 ;(4) EEDBALEREREY KEBH. 7620 tha 50 F£RF] 70 £R VL ERGER
PK 1560 km* ;80 AR EAEY K 2100 km? ;90 4EA0 K B B G4EY K 2460km” , M1 24 T EAE K — 4%
B (5) VAR IEME . 5T 20 g 50 R B K& MERHREMAE 70 2R, H 50 4
REHA 5 ;60 FRKLE 8 ;70 R EA 13 K580 4FAREA 19 K590 4L A 23 IR, Ah, B 20 HH4D
80 4EACFT R A I — 6 F AR AR FR B RE RS20 IR ] E i da 3 R (8RB T R B S A b T R4k
P51 & B AR R — 55 %0 B
3.2 RERY AT IRAEEEE

J s AR IR B 25 b AR S AT BE R B T SR I B IR A . SRR E & B R A,
VK 2000a S 1) S ARE AR R I B BeERAE ,280—1230 42 [H] B SRR AL T SURZSAL BB BetE FIZE A8 BR
TRFEGESHE R 240, TR 5% BRI 25 E R SAE %, % E, i T2 A D KMASE
TSR, BRARYRUE AR . /ATC 280 4E 2 BT, ARAKYEUR LA B , ZRARIS A i35k BE AR X 2218, [ B 2K
IR X3, S AR P ZE R T LA A b X . #E 280—1230 4[], FRAK BT VR J 20 1 3 BE BB, ZRAK
E R ARLH 40% WA T 27% , FRAREE K2 B 6mm T REZ] 4mm 247, 5 IR R K23 B R 7 TR
FIHA FRAR T IR 32 B KA IR, BUE SRR A B E TR k. PSRBT (280 48) A H 2y 4500 77, P&
“ Kk FE 2 EL” 677 W R A PR 67 RSO A DRI RS , BT v i X F) PR 2 UM 18 B R [l AR
BERIRE o TRE 7 WA , A\ O SR K, K YT SRR AR 7 - o RS L P i (X T 48 32 T B4R . 280—
450 4E R M7k I 0 B TR i — SR BT RE S A 36 AR+ B, 55 SCAL B T 0 I B T R
BB IR, IR R R B AN O TG Bid b . RIER T R KB H , 348K F TR, &
WAEFEBERKERE. REGRKER, NDERE 112, P EANOSKGE AR, BRI (1126—
1145 48) BT 48 WA N BEE RS0 LD, 2RI IR A I B A T 38R B 450 g [X ) K
AR, R EHLIX B EEA ETOARFI R B TR AL SRR R TE AR &, L X S E T 2L, B SR Y
Hi BRI E YDAk . BFFER I, 1050—1230 4 X — M ks> gt > . X 7e4r 2 s E e 7 T
oty A I H SRR ZRAR B T H 4R B R ZE RV F W] RBAH LU 5 ZRAKTH & X AR R 2 E U 2L b IX
HNB S EEAENEEEM, ERNUGEETHER T — MR ZRE R, RS 8 b b X
MEHEGER B AFRENRES X, W SRBERFETRAE X X TR IR B NE FH R 2K i RE, D
T H ) 7 [ 1 [X. ) 2R R B K 52 58 IX 3R A A8 A F) [ A, A8 R R A
3.3 #HikSHEICT LA EEE

IR T HESET 2R E e, SR 3 TR BRI AR AR . i 4000a S H E VB0 i 3=
BIREAETH R RER , AN E TSR , A7E T KHWESh, M7 TS50 T R4k (30 ULRE K & 8
) RAET 24 EZ R E N B HRMREARE D, SRRSO EELAEEES R, MEFHE
BEo FTDMEME  ERR, REPEFANERRS T, SRR, § E & bR Km 238 e >k,
HE MBS ENEEE, Vb X R T FRAL T ARER ™ AR ZS b i A 7208 0 ik &8 Wi 15 2045 9 & #8
Hit, e E MR E EAES FHORTHX RS SEL T, HEE 4 5 2R Rk 3 i, Fe 6 R R 15 1
HAE PR T SRR B B, KR R T R oK T A5 A 2R ) oK B Rk & 3 N 2 518 BT &
FIA, MARERE. BARSIEEA B TR mpEK, {5 20 HE8in( 0.6 £0.2 ) CHIRE, £ EIHFBEHK
T B PR BT S B SR T ALk . BRI, o TIABR VAL, T B AE SR AR R A ) T S0 1 Ak F
KEFRT, RIIEEE HRAREIEAEFE ARG N, (ERUE ST TG 1A BEk B3R D A B AL B 1 .
Bigt :  E ARSI PO BF 5 B sk e B 58 BRRIMROIL B 15 BRI BRI il X A U /R4 T
5 Bl s A A= VAR B B AR SCHRE 4 , RR L B0HT .
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