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Seasonal Dynamics and Prediction of Forest Litter Moisture in
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Abstract: The dynamics of litter moisture under Scots pine, larch and birch stands in Pangu Forest Farm, Daxing’

anling Region, Heilongjiang Province, were observed in the spring of 2010 and the autumns of 2010 and 2011. The

responses of the litter moisture to weather variables were analyzed. The results showed that the litter moistures of the

three stands were closely related to the relative humidity and rainfall, particularly to the humidity and rainfall two

days ago, showing a obviously lagging but not related to the air temperature and wind velocity. The litter moistures

under the three stands in spring showed an exponential relationship with the air humidity and an asymptotic relation-

ship with rainfall while those for autumn were both linear. The prediction models established in nonlinear form using

spring data are more accurate than those of linear form. These relationships are different from those commonly used

in current fuel moisture prediction models and could be beneficial for improving the modeling accuracy in the future.

Key words: Daxing’ anling region ; fuel moisture ;rainfall ; weather ; season

P75 N bR P R AP O E ZE ALy, LK
AR 75 TR 2 A K86 R A IR A AT S T 114
DGR URVE Y K AR R R K IR R I B A
Rt S SAUNRE &5 S EAu AP e A U]
KAM K ARTIN T7 v, AR B AD 20 AR AU 4R

Wk B . 2013-12-28
FEWH . Ml A AT BHIF L3 (201204508 ) ¥ 1Y
« EHAEH

THWFFE"', Gonzaler %51 #E ST T 26T 0L AN 1Y
Z M S K M AL A Matthews'” 55 R |
B EE  RURR K BH 6 S A T A 48 T R 300 1 % 7K R
RE2EEAX TR TR LK Z, @ T4
T AR & K RSB A A T A A S



684 Mok B

E

%27 &

RN THAMZ HIRER, ABA BT F
5 TS AT BE RS2

TR TTAR TR 22 0 i DX 8 R R KR A e
FEEM LI % XA BRI AN BT A, B
e R IR Y E Y SIIN IO b2 7/ BN Y S LS
FRZE M 3 A 22 O S ARV ), oK 23 Xt 3R 8 14
W S5 LA T RIS A AR R WM IR IR 2
1A R K g3, R K G 7y T A 2 T ) 7K 73
FIZE A s R I R PR T2 7K 0 T 32 2802 ml 4%
Py ATRAR 3 BRI 264 T 520 7K 53 180K 9 )
PGSR, P, AN R =750 i Al R 5 KR S
ST BRI AR o AR 12 DRI RR ) 5 K AR
TR SR S R AR R HA
MR, FIRITZ I AT 17 228 7K SR B AR
Bff 1012820 B T 3 Ao ) B 1) B 958 A F
J& o PRI A SCRLER R % 220 3 7o 32 SRR P Y
MR ATIRYI B TERT B, o0 A Al R 5 7K R 0 AR K
P2 Bl A A B A TR S0, D B AR R
VA B TINRS A, Sy B o4 190 00 % bk I 5 AL
I

1 #eE 7 &

1.1 HREXER

WFGE XA TR 2% 22 18 Bl ARl Jmy % 7 Ak 3
(52°41'57.1''N,123°51'56.5"'E) , #i §i 2 K 2%
LU A o PR L M T 2 I A R R R KR
fio, ELl s SR AR B I, & IR g K, 4R
BRI -5 C, FREK R 350 ~500 mm, FE7K4E
T 78 A, MXNIRE 70% ~75% , A5
ES5SANH MHFE30 ~50 cm, KA BE
FUH B TR S R XU R AR, by 1 e
BRI AR G BT AR b A B S AR D)% v i
A D 4 1 FE TR AR 0T AR S S Ry 2
7% 0 A ( Larix gmelini ( Rupr. ) Rupr. ) — £t F
( Pinus sylvestris var. mongolica Litvin) — [ #£( Bet-
ula platyphylla Suk. ) JEAEHK A FHAMK | FHHEK AN
114 ( Populus davidiana Dode) Ak, i& 4 /b & 1 £1
W K2 ( Picea koraiensis Nakai) K, FHZEFFK T &
BRI Z R,
1.2 FEAEYMEKEMSKEFHEN

AR KR I N (] 2 2010 44 = k38
2010 441 2011 4F PR ERT K], o, 2010 4F 5
H29 H—6 A 27 H (&FHMP7 K] .9 A 23

H—10 H 13 H (BKZEFRMBT KM ) o 76 BH I s P
TR DZE 05 AR FIMERR 3 FhAR o158 B RE 1,
ICSRMRP AT L (R 1) . B H 14 W 7EAFEH A
TR 10 ARAE £ (TCHERT ARBT T NS i) R
FHBE P BORE SR 4 b 2% R 75 ), B 1 R 100 g
(RZEANIL 5 g) , FREETT R 5 7 09050 5 i AL
#6105 CFHE24 h JFFRTRiE, 2011 429 H 14—
10 J 15 H (BB JI) 18262 3% i ARFD AR
FTIRIRER RN 42 TR K%
M= (W, -W,)/W, x 100%

M TR SRR (%0 ) s W, SR AT R W ik o i
(g); W, AR T (g) o

B 10 A B K i BRI E AR iz bk Y
B 3 KR

*1 RES

AR Wi 7] WiRE(e)  ABHIE  WH/m
(RN b g 30 0.3 534
MM Y I 38 0.6 491
FIHERR Y R 25 0.7 506

SEH WK B0 R £ g, G A
ANBFAIR (T) HRHEEE (H) KR (R) G (W)
&, DAL H S KR8 o IF R AT RS
TR Hin(n=1~5) RAZHF n RATYHRZ
K HiT 24 m(m =1~ 3) /NP FEK B 2 f4E ) Hor
A n RREHFLERFEYS H 0 5 8 FEME, B/ 24 m /)N
AP LLCRAE Y H 14,00 R3EiE, HEELE 30 41, Fk

R 52 4,
1.3 HIESH
1.3.1 TR AKEEKFTESHS  PIRFER A

R, LA AR S K AR N, 2 AR BRI 3 Ao
Ll 27 ) N S0 B 3 B T B PN
1.3.2 THR & /K B 38 R B &R 0K 89 v B 5 A
Aafml IR 3 AR IR A OKR ST S K
ATREE R R R 2 TR A DG R, 22 il 357K
R XL RERM M RSP LA, I 553
PRI BRI AN R R BB, X A
RBFERTRER il nl R & KR G X B 2R
Z IR R, 2 BT AT Z 6] B BAR G R,
TE B AMANG T5 2, S TN RO L BORS B, WG 2
PP 4 %R 25 (MAE) R 4% F X5

1 n
MAE:—E |Mi_Mj|
n =

A M, S EKRSCME (% ) s M, R ATRAS) 5 7K



555 W [I S R R L v NTE B2 7 e e D e b OSSR R 685

TAIIME (% ) .
K JH SPSS18. 0 il Sigmaplot12. 5 %14 47T Bk
B Gt e,

2 BREMN

2.1 3MMSMRAZMEKENS

B 5 TRETAS % P e 3 Bk o
B ZEIR 5 & KRB oA, FELREWE,3 Fh
MATIRIEY) G KR Z TR, WG 22538, A
B 2 BB i 8 P54 10 S K SRR 20% AT, — ik
AR R K K R AE 30% Z2 A, IR, i AL T T
DUABEHIBNEE B 6 15 B By K8 s, &
KR IEARTE 20% L2470 B, S ARBT AT 3K 10% , It
B K, KAT Rl LA B, R 3 79% LLR K

P LA TR SRR K A 5 K R T B 409% LA
b OREERRRE . LR R K S EE RN, VR K R
B2 380, fe K5 KR AT 150% , {H 2 5Kt
() A o B 8 5 T SR 1), T R UK R B R 2
20% ZiA, Wi s E] P a5 25 %1 29 B 2010 4FEE
Z6 A 22 HE|26 HZEIKE B, Bk E 459,11
(RSN <P & LN

REMBEK L EZD, WEYRNEKESHEE
THZEARZ R R K I I8 b 25380, B K7k %
M FE T, Bk 250% |, X 5 Rk 3 R R 75 ) A 1
R ERKRE SR 5%,

ARG IRIE D) SR F /R EEZ R AR, KFETL
o T s 26 S AN B A %o 88 T 18 e A — 2 25 5

a1
300, - T T RN
................... r-l m
250' H * -
. i e %
= 200f 2010 4EHFF ﬁ2010 EREL fi 2011 4E 5
-t II M
e o +d
= 150! T
X noo b :
< 100¢ shas s by 5
V) I
e D0 Y A AV
50} K N e
o S
0 3 6 9 1215 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78 81 84 87 90

I [a) 2 31
B 3 Fbkar R I T B K R B A A

2.2 3T SEEY S KEK KA N F0
o 2

K25 TRLW T H5IEEY S KR ZE
Pearson FHJC R %L, N [A] AR B U8 5 4 7 K 1) 5%
Wi A5~ AN ] AR G R BRI & X T F 2= H
R U Ve W 5 K 3 5 0 BE RN R K A A % U0 ) G
0 H 50T 2 KA S AR FIRT 48 /N AY
FEK i CRREY], XM 5HT2 RAFBKMES
R 5 D) G R R WA R ) 5 K R X SRR
B e N BAT I BRI S . BT 24 m(m =
1 ~3)FKE AT n(n=1~5)FFKEZH Fin
RV B AR 5 % K HEAR R B0, n KT 2
H SP3BT 52 R BOR v A % K R 5
ma  AH AN QA HT 3 28 PR 0 3 AR N XU
ER &SP E =

AR K S SRR R i AT — AN i
i BRI B2 AR Ak 4w 7, % TR K, PR R A
SCHRZ EAA Y R FK TF U6 I ] AR S I 8], T3 4
U 0, B3 K BE % AU AR W] A R 2 Y 5 K

R H S HOTIRY) S KRN A — 2 i Rpal ik
HE—E RAFM T, W & KRR S o R F
IKHIKE, R IE , AR 5 7K R 5 R K ELA W 3 A st
Wt 6 FARSCIY 3 BT, ST 2 RIGREKCRE
A BRI — SR, B G AT R 25 7K R 5 e ]
FFEEHI K

2 FIE 3 250 THRKNZE 3 FhRE Y &K%
5200 R T R R K S L DA AT K
REXICE R LR MBEEE, WAL, H5,
VA5 D) 5 7K R G ARXHIR R B 26 R AT B 48 SR B
X, SRR R 2 HA WL e X, e
TR KR R K e N B T s, B, K
R RN E TR K AR S LM R 2 IR oA K
TR B BB AR X, LR
B R AR S KRB | X B B, SR
AR XS P8 T SR B BT, AN S A e bR,
TR, 75 25 0 R AT 30T 48 04 PR BIOK 38 3T, K
7, AR LI SO BLA



7,

686 Mok B #F R 027 &

K2 WAIMIEKESFKRETH Pearson 15X R

LT T SN (S
H e <l -0.329* -0.353* -0.372"*
H iU -0.089 -0.17 -0.183
H oK 0.582** 0.295** 0.257"
I 24 /NI R 7K B A 0.548 " * 0.455** 0.413*"
HIT 48 /N R 7K B A 0.637"* 0.599** 0.561*"
i 72 /NI R K A 0.558** 0.515** 0.484" "
1 R B A 0.536** 0.353** 0.358* "
1 RS AR X 0.681** 0.566 " * 0.535*"
B 1 R -0. 164 -0.253" -0.259*
1 R4 XU -0.207 -0.212 -0.155
T 2 KRR R 0.481" " 0.319"* 0.319**
T 2 KAV X T 0.753** 0.598 " * 0.590 " *
2 KPS -0.161 -0.255* -0.261"
T 2 KP4 XL -0.288 " -0.246" -0.187
T 3 REEK A 0.380"* 0.223" 0.216
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i 3 KPR -0.106 -0.216 -0.216
i 3 R R -0.296" -0.262" -0.224"
T 4 R BEK A 0.289 0.159 0.159
T 4 KPS AR X 0.564"* 0.429** 0.412* "
T 4 KP4 -0.12 -0.223 -0.228"
i 4 KP4 XU -0.335" -0.235" -0.201
Hif 5 KRR R 0.22 0.201 0.18
T 5 KAV X 0.459** 0.517** 0.521*"
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T 5 K2 XL -0.183 -0.177 -0.182
2 RHIY H ViR -0.058 -0.175 -0.192
2 KHI Y H P B B 0.376** 0.453** 0.454* "
2 KHI Y H P2y R -0.083 -0.031 -0.045
2 KT H K i 0.187 0.25 0.21
3 KHIY BV E -0.082 -0.172 -0.186
3 RHIY H OV 0.268 0.402** 0.392**
3 RHIY H P2y R -0.051 0.028 0.035
3 KA H Rk & 0.012 0.022 0.048
4 KHY H P -0.03 -0.159 -0.197
4 K4 BV 0.013 0. 101 0.113
4 KHY H P R -0.207 -0.273 -0.255
4 KR4 H oK -0.071 -0.001 -0.012
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5 KHEY H 3510 0.003 -0.018 -0.028
5 RHI Y H P2y R 0.015 -0.012 0.008
5 KHIY H oK it -0.134 -0.17 -0.158
FUREPN A -0.417*"* -0.377* -0.402**

CHIRKERBH (P <0.05), " " MHRKRWEZE (P <0.01).
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