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Abstract; Forest ecosystem, which is the largest terrestrial ecosystem, consists of forest coenosis and environment with
complex functions of energy transformation and storage. The traditional field-based investigation has always failed to solve
the forest issues in complex spatial and temporal scale. Remote sensing technology, which can collect and process huge
amount of diverse data in a large scale, is an efficient tool to understand forest ecosystem. Accordingly, the interdiscipline
and combination with remote sensing technology has made great progress on the development of forest health issues over the
past decades. At present, forest health studies based on remote sensing are in the process of combination with relevant
subjects in a key transformation period from static to dynamic state, single to composite system, and fragmented to

framework thought. However, these studies are lack in a synthetic and logic consideration, or a top design on forest health
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issues. Therefore, in this paper, based on the core theory of forest health involving vigor, organization and resilience, we
give a summery of the forest health studies based on remote sensing both at home and abroad in order to make a better
understanding on technical know-how of its achievements, progresses and disadvantages in theories, technologies and
applications to four categories; forest resources inventory; ecological functions assessment; forest health risks control;
vegetation parameter retrieval. In conclusions, the studies indicated that; (1) the basic studies should be strengthened on
forest ecology and remote sensing theory and technology in order to know the relationships between forest structure, process,
function and remote sensing data; (2) new remote sensing technology, the remote sensing data algorithm and software tools
should be developed and perfected to increase the accuracy, utilization and efficiency of remote sensing data; (3) the
transformation from forest health scientific studies to their achievements should be enhanced to speed up the analysis,
assessment and auxiliary decision; to develop the effects of forest health and scientific studies, as well as to formulate the

forest policies.

Key Words: forest health; remote sensing; forest resources inventory; ecological function; risk control; vegetation
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Table 1 The basic parameters of main satellites in orbit

H R FE% MBSk Hif/(0) BUESH/min A 90/ km AP /m
Satellite Country Orbital altitude Inclination Orbital period Scanning bandwidth Resolution
Terra & Aqua e 705 98.2 98.9 2300%2300 250—1000
Landsat-5 TM XH 705 98.2 98.9 185x185 30—120
Landsat-7 ETM+ S 705 98.2 98.9 185x185 15—60
ASTER ESlE| 705 98.2 98.9 60x60 15—90
AVHRR EE 833 98.7 101.4 2400%6400 1100
Quickbird-2 EHE 450 98.0 93.4 16.5%16.5 0.61—2.44
IKONOS-2 XE 681 98.1 98 11.3x11.3 1—4
Spot 4 %E 832 98.7 101.5 56x56 10—20
Spot 5 % E 832 98.7 101.5 56X56 2.5—10
CBERS-02B FE & LY 778 98.5 100. 4 185x185 2.4—258
JERS-1 HA 568 97.8 96. 1 7575 18
Radcat-1 JIEYN 796 98.6 100.7 100x100 10—30
Cartosat-1 EpE 618 97.9 97 26.2—29.4x26.2—29.4 2.5
ICESAT/GLAS XKH 590 94 — — —
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FPRBRL Y orh ) BB R A F R KR 328 DR 4328 SRR AL AR O s R S
FRARIITIT SR IE G RRAR ALY 53, TR 2R ik DU L e v 8 A it | R FH -5 2R P e RO 6 e v 1900 9 B
AR tg, G, Z2 TG AR R B A [l AR 455 T o A 4 P T DA A R = 2 P el DA A | H e i A Al 2R bk
[FHFE LA B4 ( CART . Random Forest 55 ) FIZE M4 HE S 4L i  Logistic MIIHA4E X —r kLS 2%
WL ER AT R R TR AT

R P 228 SR B A A T R B R 8 8 o N, 7E A R R XU B R R, RO A 41 41
(FAO) ¥4 F 1980 ,1990 12000 4 = YR 4 Hp IF J $AHE R AR 12 JE R 2, DAPEAS T ZR MR BT 5 52010 4 2 BR AR AR
28 JER ] A D) = IR T MR DG - b 7 5 A - A AR A R IR AT SRR AR AR AR AR AR AR A SR
gkt PG R G, AR Y B b B AR B TR A R IR, B S A EER A R X AR X 1A
AT 12075—19823 km® , BEAA AT B i a8 B R AR A 25 R 09 123% P21 Mon 267 FECKUSR 20 263k £tk
PN ZRAREE 25 5 1 K7 (FCD mapper) 95 3 Fh 73 A58 T #0HT Hb X IR AS V& AR I ZRAR BT 25 7 . Wang
2211 F MODIS 38 Al Katrina WEXUXT De Soto &l 5% R K2 Bl (9 B 34, 45 5 8 7% U9 — AL 21 4M 48 B ( the
Normal Different Infrared Index, NDIT) J2 il B 3 ARAR A SR A 7 IR 7, 05 52 5 AR FRAE A R A I 4%
X ZE (R*=0.79,P<0.0001) ,

F TR R AR T DU ER S8 AR MR RGBT E N B R Y P g
T Landsat ETM+38 85150 FH 16 50 X AR MR 35 48T F W i A e A B4 4 Al 45 A0 B R SR W B 4
SR 7 BRI 35 28R 0 AN AR B W ST A SRR AU T AR 3R 46. 66% . RN AE RO R
FHARMAE R SAANEY R AR Z ] 1 22 5 R FHTHE A4 A INECE NDVI % 6 10 H F-3 NDVI (9 77%%,
A3 B B 35 SR 5 NDVI P E R B 16. 07% M1 21. 48% , A 3P T RAVEW 5 M BIR A 120t m
J)
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Bt R B RAUSR 53T - A T 5T AR RE AR B 305328, S8 5 FI A MODIS 2548 5 TR B 5105 s [i] J8 14
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P2 Martin 2577 B TR FIRFEEA A9 A4 LR, R AL S G s R 30 11 Fhg nt BT it sl KRR 52
M, BARE E A3 75% , B MBEE Y FSE 020 nm S PN T2 BEF R b 56 BRAE D B S8 B, G s
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FRARE B AT TR I FH 38 B AR AT AR AR R R A A SRRl Y 20, A SRR 7500 ) B SR R 1%, LU
JELR A A Ay S Aty S ARE MR/ IN A B Y B R Ay R W DX SR A 4 T A I, 9K 5 AR A AR AKX K]
SCELTE S RUARBERUNIEAY B BRI ) RS A T AR AR AR AR AT A — R IR e e (R A SR 4k
PEASSTRERA , R 26 i B bR 43 RUBE B4 35 AU A 0 R LA T (5 B8 2852 1, HUTSCAT , AISA |, Landsat TM
Spot Pan Fll ERS-1/2 %5 10 43R4 Al 1A 18 B (14 17 FH 25 SRR IE S 1 32 e AR AE AR ES B AF 9 40k 1
MRt S Stk o HUTSCAT 35 1k 3 B 5 S I 5 AH DG P fe i (R = 0. 68 ) , HOKS B 5 1% S8 £ Ak
YRR AT 7 AR — S T S50 A BAEA b, TR G SR (5 B K, X — e e AR R e i 4 v
Je AR Hall %% 454 Landsat ETM 32 AR S5 RF S0 2008 | 43 M b 82 T BioSTRUCT W 553%
FIFHR = AR P A S A Stand -Level " A8 | FHRAAIIIAR 3 SEACE BUEE . INEE K Alberta Hb X R 5T 45
BR, Y H AR ST ARE LR R 4m’/hm® |, 5 DR ST A HL 25 SRR —B(P=0.65) .

H 20 fHad 70 ARG, L7 THEAIRAR (AL, /i S R, SR A R SS & S8 o8 ik, 3R
25 B B R R T A8 BRI | R A M A0 i PR 1 3 (Rl S AR E B A T O BRI 9 O i, IR
SEVE RN TR T RS XS5 F A Landsat TM 38 B[S , X AKX ZR AR BUR AT T
A, S BGIE B R 2T g BE AT I BRI AR B 5 — 2 o 5 ARRE B RIAAAE UM GG &R s S T i AR
N T A M2 S8 38 200 GIS $RHUE BURN R BRI B , I r bk X ZR PR 25 R o %) T {1 R S 0041 ) 4 6 R G
0.973, 2 F WA AT , B A A, 1 BUAS BE HA R N (R =0.934) , Gu %5 R K- 4R
Xt HEHE T I — bR B 5 IR SO 4 A5 ST 4 i 18 457 AR AR ES AR A 0w A0S 2 1) fa, HL A F ol
ARV JR A S 28 SR R T R SR AR A IR 22 07 T A AR (44. 2% ), 5 Tokola ™! Ak IR 2% (40% ) LA
—3, H& T Hyyppa 25" BBFFT S5 (56% )

H A, 38 B AR SR T A AR MRS IR A B AR B 2 o i, 96 K S AR b 9 U K A B 3 R
A BRI RIE EH AR Z AP 2005 45, 4 BB IR A0 H 12 R s 2 1k 650 T34, T i i S A
A Ry 41 J5A 0 T DS 7 UK R M0 U 32 6 T A P s {0 P AR50 VR 3 St 352 5t i 8 5 AT 45
A SRR 2004—2008 4F 4 R B Y FRAR S IR T A 3008 JBORE M B0 £ 28 01k 284 44 TN, i
b T SRR R (41,50 J5AN) P RIS ZRAKRE IR R A 0 18 BN A B 2 R BRI BR T4 48 i 7R
AR A A | T 2R ) A ST R TR A ER R N S TR SR A 4K R 20 BRAR G TR Z e i, DL R AR AR
BINBEM L& AL, T | F AR ICE R AR AE (b 0 ZRAAN 3, FRARBRIL 5 2R AR 5
3 BRMAESIALITM

fit A ARbR R B 2 A A S T BE R (E, Qe 2 K R | e B R R B R W SRR B A ) 2R 1 55
3.1 FRMAEARE R

BRI AR GE SR AR ORI B JEM B A S A W5 BT TR AL &
YEH BREMGH TS iR RS R G B S R EA T+ EZ 08 i w6 i B R
o7 FEAEAS ) P e SR AR AR B A S T BB AR BB AT RE DS L WFFE ARl AL 414 5T AR IR I 06 R R
PR AR, — S ST AL 5 fh A 4 43 1 AR B B AR 78 s — SR R FH G40 M ik, FH AR G RR AR A
AL S EDT ) Cho 25 I AISA SPOT HI SSAT =& G145 /i K L. 43 R & S5 RUEIZ R
S ERASC , Y IEE ) S R N i 2T 500 ) R T T B B B, B4, Sampson WAFTTHE Y HFEARE a, b
BN AR T BN 2 AR AR DL Sl AT S BV S R R

20 4 80 AFAY, P24k B 2] FH R I H R BR BRI W 2B AR5 81 Bl 3 B AR (AN IR & 2, I P
2 H TR B AR BURMAAE BT AR WRA i E R E LB REP R ENOER K TYFRE—
FIVEAME R B T AR R it RN A5 SR St T R A R R S B L [ A S R R
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BAE RIS, S DG e | aR R B RIS AR AR AR RGPS Bl 3R
SR A3 BT T TR Y R PRS2 Y RS B OGS RRE DG TEARAE 5 R A AR DG, SO i
90% 3 #6HET I4 AN RV 0 15 B BRI SR 122 | X I8 008 10 2 T A AR R AR A T 140 HT . BRI 16l 5 32 Jak
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