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o AR AR AR )R R A IR 21 T 20 28 5 TR BT A G A L O A AT
KRR S 5 T ARRE TR RN . B o 48 A A B2 AR W) HORAE S ROk m H R
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KBt kT mEAEM M BEXN A SR EAAECRAR P W EE TEEEMN., '
YR R R — 7K A 25 B0 BE (RSV) (9 BLAE JC R AT 1 W8 73 25, X8 RSV Wi AT 19~ 2 & M
[ CPE R R MERE R A TR A R L 3B o a7 PR B R S S AR L R X RSV 7E R
A AR B TR B T A TE T R 20 G BT 40 R B BE N AT R A, A S B P U5 B ) A 4
Fric K CEE 28 DI AEFE PR AL T B B A Uk 24k dE . R ELISA fil Western blotting
J5 AE S EE L T (CP) 5 E 4 S 1 (SP) L IES5 3B A (NSVC,) 22 i) £ 78 HAE 54
F., BR5KCEME N RSV Y B AT 337 H T LA HAR Y 38 58 A 2598 & — 20 s th iR
T RSV G hi% i3 JLAN 86 FUE B U/ IRIR Y ] BB ZEAH B E R . DA RS R e s
AT F A B A A LR B AR (T AR AR ML R AR Bl R A R
2R KL dh il T FE AT AR R G bR i

TEBaGMEMG EEAR

T RBIESE RL) TIE A 3R S g & A R A R JE GG /N B R HeNPV % 5 B
6 38 B L B R . e T R KB IR O ST TR B g ] GG )
B ) AR HE S L B 0 T AR A e R AR A S A R T 84 AL T M T
AR W FURAS AL B RE T A B IR B L TRk T B YA 95 k4l U HeNPV
I 7 10 R TE AR B2 HE T RN T A R o A 5% S [ 1 &l SR S R R TR . K
R T EE I AR 7 e, Ry RASEAL R 9 B U6 38 B R R AL T B R ORI, 38 i e 26
P % 4y RS 055 FH S 2 0 40 R ] CComk /N W R AT AR W B YR A RO L T RS E L e T 3R
3T el AR AR R S [ Y T A L TE TS e B IR TR, YA ) AR 4 1 56 ]
BB 1/3 Lk, EE ARG 2 258 5 48 BRFY R 0.1% L
T AR R B 2 A A ik 9200 FRELEIAE A . MUk T E PR E N £ 4R
VA AP 0 JC 5 YA S0 ) 5 [ F 0 ) A Oy B R B it B At S o A R T
— R TG Y RSN AT R B IA 26 [ PR B R AR T E R AR RS ks .

(Z)EYRPERNEZREZSEN

Fe E ALY PR AP B2 BE TS R AW 3 A2 W By 15 BOR SROK - 5 [ A1 5 2E 7K S AR L g
FAAERR 2R, F2 B2 Sl W S T3 B0 58 F 5 BOGE 4% P 22 B R Uek K O B 5 AR 2 7 A
g AR I BUEAR RN 5238 . A5 T BRA SUIITE 2Rk 2 Rk L, AR i F 2 A8
AE ST MO I ERAE ) OR3P B 22 R B 2 L i 8 i 3 AR ) DR 47 B 22 AR A A K
T RE T A6 /N5 ST I A 22 B, 92 B IR Al AR ) O G ] Ry Sk O
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1. 70 5% 9% 1A IR PLIL IR 1E 515 54 DNA B G R 5 A

T PR 40 9 5 8 5 DR L 00 S 1 4 509 7 K O R DR 2 B 4 S TR Sy B A
SR 2AW ot Tl ae . A J5 R R L TR 28 A8 (R R i Al LR S R I & R 0
A Bl T A AT AR s S R B0 HLEE

38 ok B 5 ) 5 e S A 1) A 3 U AR 56 R K 0w A R i i A B4 AL 4 7 A SN
PR A 2 R BT A 2R A A A — R R AR 5T A9 10 B S BT 1% (mass spectroscopy) 43
Wre AR HIF T 4G B B A0 22 S8 000 15 5 A 3ok kR 6 AR 9 8 A 0 P 2 3K v G B 1Y
SR Sy s 5 DR TR i A T 2o T A R e R DR DR

38 1 A 5T A Bl ML L K AR B B AR S I LR L T SR % VR R AR B9 E ). DNA
PV BTT & B AL B IS JE AL . DNA BE 8 (9 T S FA) AR 8 4l 0 0 5 BT YA 19— A 37 2%
AR,

2. X BHEARRL L RFRL

R EFE LM B 5y A W 2 it 5 O TR 2D B, H RT3 20 5T 4 AR 1D A T
G | 55 53] L o ST % AT e R o N S [ A ) R T T A A R B R TN RS A
5. I, 38 E 5 E R K O R R R P2 R B I S i s S R I A
R E A E B R el B A P 3 AR T ) e Y R I 55 0 1A R U R e
MIRETT . BRI P R SOnT LA D A= ) B i R Ak 27 B 36 B9 7 i, RO & 1k 24 Bl iR BR 42
e PRI RO SORTAE B 6 J5 B A 0 DR 3 AR A A 4% B, 2 — Rh ol R il 35 iy Rk
BRI 537 A5 W 2 7 15 1 55 4% 995 B T 0 A 1k B HOR B AR IE B A5 0 A 1R B L AT BB E By
I AL 7 T OIS 2 . DR ke S DS o R A R DR el B P IR L T O i R
2 R s S R A IR T o TN E R AR kR B AR o 2R AR T )
B 10 125 11 53 0 1 B o A 0 B 1O B T 4

3.mBRNAZ A M F R R Ao R B R B R

T [ AR ARy 2 2 BE IE AL TF 0045 6 B B o HESE At 00 K H R IR RIE AR R P R 2
Blg R BT IRAARE . 1WA A P SR} 2 () 0 1) ZE Ay b, s gy i PR R 22 0F 5%
SRS A TR AEAT AR HLER | XURS DA | 335 i B0 BE 8 At RS2 P 4 R B BIF 9 L A AT
BRR AR W2 (R B 5 R R A R L 3 AT A o LAt A DG 2 B B R L e B
MW AR SRR A SRR AT AT ST SRSk W B AR B AT 2 AR i 0 5 2 1 L e %
A RFVERE ARG TE AR FD S x5, LUSR K W b AR 3t 8 o A 38 4% 34k L B 3k o 7
PP AR A O IV TR S AR ) A AR I 0 — R OGS [ 8 A% 0 s TR AR SR A0 SR 1 b i)
AAZHLEE, T S A0k AR A i i 7 AH 7 45 o 5 45 B e 1 B B 0 B B L R R
Ao WA AFEEVARKFEENXIE EFEAEBRE, 20 ARSI RINSEARY
PRGNS o0 A G A IR A B 48 AR S A M O B AR IR AR W R S PR O Y
B —F TRk ST AR YR R T 0CE N 2k i BT 5K E SR E S5 4EY
Z ORI R 0T RS BN 25 4 B AR 5 1 A R BRI 0 S A R AR R R
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Tl RS EHATE B R DR SR AW R ERNBG . BARE N B — B 27 fifE
J7EAE BN 3S” AR EIGARBIFN 3 AT R R (RS B R o AR W) 2R R OR SRR A ) R
O R Y T AN T — SE RS L H S B S KA B R R 22 L A I I 4k S
5 3 5 1T A A 5T LA S T 3 S B R R AR A AT I L DT R R TR AR A e R
) W I T K S A T O Ak 2 e T R G M S A B U AR M I AR Y LR
S S S £ PN (OB AU 1 B i AR L5 NS VN B S = S P R B A SO R i
ERORAE ST EE R UE I RS W AU B R AT 5 S B RIS L5 e e A DX e AR
1) S DR 1~ 9T 5 S FH A 178 AW 0 005 A3 3 VR 7 F & DA B B R P 3 ML Ok 0 R
A I X 1

S fEws

P2 J A M 5 B 0 2 22— AR 2 1 A 58— % B 43 91 A 4 7 o
TR . FEIRR 2 (MR AR AT 55 SR T 5 AF 10 T 35 MR £ 30 15 RO PR A T B R, B 5
0 BL AL S B0 BRI AL R T RRMEAL s R HR R P9 A K 7 A ik b O M e 5
FRHE S 7R L SR AR 241 G BL 0 00 386 5 00 BB 6l S B S22 77 9 ST 77 0 R L 6
75 AR EURR T R 2 4 R 7 AT A S e 4 BRAR A T 4
P A S S
— MR B E RSN KRR

HEA 21 HE40  HE AR R 5 R R I 3 % A K5 Ak, A 0 B AR 1B A i
PR ST R T 5 5655 L i R S FE G0 R ASS & AR T AR RL 2 5 B AR A
SR, i TR G o W R R AR QR R L 4 3 T A P R R AR TS
Yoy 6 B o SR T AR T AR B AR P R T S S ). T AR
R A TR LA 7 R A S 54t R LA R B A AR AR 5 S e 1 A
S 55 R 1 R T 4 3 PR R B T

(—)EMEEEMERRH

LA AR A A5 AR 09 LR A AP R R i
WRAE AL 3L A8 S B, MO IE R L E R OB L F MBI 2GR E ML AR E
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G B it Rl B 2 7 1E 38 200 1 8 TR 2R SO 5 ) e PR Y 3 9 |l R 285 4 I 30 5 1) A PR PE R
EEIDE R A WO NN I BN E SR RE SR N SRR BN S DY & R |l R L s g 5
WA AL HAT 35 I A 09 R Bl T AR BB A BE A

3.AT AR R AN A S 0 H AR AR R AR

UTAE R, 3 5 AR i B2 RO S SE R HIB 0 | 52 BRI A AR W 38 A% R B AT AR
Wt $ JEE L £ 55 B Bl R AT A A0 2% 52 A — OE R R SR B BE A L AR TR L TR IC B
LD A B e b 2 AN T BOR HH K JE

(Z)ERIELR MR

LAZFEHN ARk ooy 3 7B AR LR A

W 745 G T (1 T 5 w5 7 L s 7 I T P A T S T L A% R R AR
B RN A R 2, — 2 R K R 5 (L AR ) L E BR ARl BF 5 HLR (TRRI,
CIMMYT %)X VEYy & = g2 i 51 Oy J KA oh R0, 3% B DA AE 9 38 85 3R ) 87 5 45 mi i
FH R 4% 0 IF EBEL TG, i 8 7 k55 1 AR AN W7 i, B 3 R TR A R e

QAR T EMRRGATLENREAZ TR RGUWELE

YEY) 7 1 5 b 5 [F) 20 B8 v iR 45 EVE 9 7 Ak e g L[] Bom . ks [ G40 o
T A 7= b 0 A 7 BORWIE & AN NE I RCE 1 7 . I ARk R DA 32 TR e AR O L R AR
R H 22 4 1 A A 5 R A R RS T BBAS:  RA  FE Ak SE  NTR

SAARBARE R AFEH B ET THREE ik

YEW G A RS i A BCF AR B R © B VR W A2 77 R W 4 35 B B & R 0 8
6, Sk FAEY AL P 24T AL B AL S8 AR A B, R TR TR T
K B AR BT VB AR VE R AR RVE Y A 77 5 B AL IR &5 BOR 0 & L e AR A 7= b OE
ERFERERZEM.

AT RFAHAAEEARGHERE TH AR

DL 5T 24 Sk i 5B 1T A o 250k 35 B R B B 5 0 FH Bk IR Ak & R Y A T )
e [ 30T 45 ol 75 45 29 VS VR A SR - T R KAk 9 1 1 O B R BRI R R B R AE Y
BT K BB TR AR T AR B BRI TR e R, — B D R E AR .

SAVEM AR ZHEMB A TR A RIZELEFH KL ERBEAN

VEW B2 SRR A R 2 F AR & CEE R P R T EEAEH . UEYOE S
A A O B 6B P RE TR R AR BRI A T Y O AE B s R B e T R S AR
VB IR A S AR HEAE W NS B R 2D IR0 A B A AR W AR o T AR b 3 s AR A Y
FeARANH .
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B GEA ] T AR 14 T LR — A RO 2 . BRI B HE T R BRAR R
Frox (U R AR YR B BOR STHE R A BE 3 R ORI 9 O R B £ 4 e AR ™
a2 A RO LAt 2 ARl AR R 28 B AT R A MO T B R TR

(Z)REEDREATB AR

1. YEh 345 AP BT 235 sk

3 AR B B O [ G GA 0 e R 2 BUE R A R 500 AL B A
() DX 358 1 o P R B L (R R BE R L BT SRR Y T R TR R A T G . AR
—HEAR TR K AT T TR A% /INAE L i RO OBUAER e Y Y 32 R R I R T R K
i JO A 1A T8 B [ bR — 2 s A AR BT — bR T

e A5 & R 7 AW A8 . R E AR 24 AR 3R 175 oA A I DR AR S5 19 4
TREBR AT 25 FM U5 L B 7% 3 R oA ic 4l B E AR s s B0 R 46 5 Tl
AT B B R B2 — L E FOR H R R vk B BT 8 R R Y AR B R
Y NN

AP SR R AR 4 T 2R EE O[] RN AR R T v O 32 Sk O 19 1R 7 KRR A B S
5 401 ) e TR R R AR A s e T R SRR S B MR I AR RN R S [R] Y B HAE R [A)
IR 71 B 01 Ul e T E SO N B/ 111 P A B L NI = N = Il B s N TR S e v
T APHAR G ZERFR KERZRMXENERN RS, HF5HH _REBH K
ZEIKFE (Z A8 K 22 28 PT HUA I U 2% 28 18 = 07 o B T [ s 40 4 7K -

SFARICEMEAR EA S E®bnic B G OKR B AR PR R E L PU R EL
JHC A R I R, BTN ZE R CVE A R T PO R 2RI N K G R I YL B B OK
TEAG I | 22 PR 5 BRI Tl SR RS R IR T TR B M A2 S AR AHZE S Y
KRG NE ER KEFED G FREBEMEARAKR.

I E MR R HARFF A T35 i A 1 S A by 45 38 18 ) 20 s ST KRR /N
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L OEE PEREFIIE A 5 R ETE B T 1Y) ™ 8 i =& 4507 B B ORE 8 7 72, 2
T AR AR RIS U | T RE A2 T R [ A0 2 0k 0 7 IR AR L A AR S AR W AT R T T SR
SER R A BT B S [ SO R R R AR H LA TR R ORI R R
AR 30 AU, BRI T 16 T = JOF U = RAE Y B w7 A R 40 RE,
B — AT R 2 e L e 7 R MR YRR AR O R T AR

PR A 5 i Jo 1) A 488 w8 BOR RIS - 74 W 77 0 D[R] A0 2 s 14 B AR F 52 5 Tl I A
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7K e RS ST 114 2425 3 R 15 48 50, s R 245 T 60 00 AL s i Ah BT T B ER R T SR
VA T AR AL U Vb A2 B B AR IR 4 1 o T DR 7 P B 4 RO A R 3t 3 3R B 1k
TIEVD AL U IV A B BOREAR L o B S AR IR R XL RPN ] R R AE
DX R PG e A A DX B 4 R A e e 0 i AR A X O DR T AR T L BOAE T Y A A A
G 7= ROR

VEW R A5 B AL B A AR AEROAR QBT AT B HARTEAE W) Az 7 v i FH 8ok )™
Z AR T IR S T B R A B R PR G L T AR A
PR B 5 SR 55 MR Z L T A B T R A AR AVE BRI IE 1) 1 PR B B R AR e
B REAL BT AL S A O 1 K R
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R E AR R 5 BOR B RIET 5 R, UG T4 AR B Bt (o2, SRE 4,
A A T AR A AN AR T R S R B H AR R SR A E AR B R SR B A ARV 2 A
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PRI 53 o 5 B ISR 7 b A4 BEIE 5 BOR B A L . F A [ A B A A B DR R A
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B B Z SCHEVE R BFT 5 R
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TH 520 EA L, NI, 9525 GBUF RAEAE Y & Bl R S BOR B8 B 52 5 H L 3%
ALY RIPNEE S W PN S 3 IRV NN N & RSSO/ e i S
SCHF.

R PR A RCE 6 o IR Ay e B L9 5 A B T T S A A
ARABUHE bt LA R e b i 0, T N A AT B, S A B RS T e Ak BRI BE ) 5
A FESI R 2 N AL

S FE R ) REE IS ) 22 B BE 5 55 DM o DA e 2 ] i A A X AR 52 ) K [ £
Py 7K B R R T TR AR A B S B S I L SR AE 2 A B A ROt S
AR W B 22 AN TR J2 U0 1 27 B R R B 10 285 DA L BL o) FIUE 55 20 1 Bk e o A
13 IR Sl N R 1 = s ] [ 10

(Z)#Y
T Vi S 2 A JRE UL o g TR 1) AR L R DA R BT R A SO

«111 -

3N ARUSR W N



UDXLEER) Z-ULEREAT 2O HCLOCLOWEZODacE D )

2007 —2008 F A& B4R 2454 %
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1. Physics

Physics is the science which studies the structures and properties of
matters, basic laws of motions,and interactions between matters.

Physics is a foundation for both nature and technical sciences. The
discoveries of quantum mechanics and theory of relativity in the last century
have led to a series of progresses in atomic energy, semiconductors, lasers,
computers, fiber optical communications, and so on. It has great impacts on
the social progress and human living, and also makes the 20th century a
century of physics. In the new century, physics will still be very active,
powerful, and functional just as before.

Physics includes a number of interdisciplinary branches, such as high
energy physics, particle physics, nuclear physics, plasma physics, optics,
acoustics, atomic and molecular physics, condensed matter physics,
statistical physics, relativity and cosmology. etc. Other multidisciplinary
branches such as mathematic physics, astrophysics, chemical physics,
biophysics, medical physics, material physics, and geophysics will emerge as
well.

Here are the present trends of physics: (1) By using more powerful
accelerators, such as Large Hadronic Collider ( LHC) and telescopes
including space telescope, the understandings of both the micro world and the
universe will acquire much deeper. Probing Higgs, dark energy, and dark
matter are the frontiers of modern physics. (2) With the increase of
computational capability, physicists can deal with the real and complex
systems. Therefore, the research field will be broadened significantly.
(3) The physics concepts, theories, methods, and instruments have been
applied to many scientific disciplines effectively. Physics is now playing an
important a role in different multidisciplinary branches. In the future, many
important physics progresses may occur in these multidisciplinary branches.
(4) The progresses of physics have more and more closed tie with high
technology enterprises and economics. For example, Nobel Prize on Physics
in 2007 has been given to two physicists who have discovered Giant Magneto-
Resistance (GMR) effect. Now GMR has been used in IT enterprises.
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Televisions with liquid crystal and plasma displays become popular to the
ordinary residents. In order to save energy resources, semiconductor
illumination and gas discharge lamps have taken over the traditional place
occupying by incandescent lamps. (5)By using new physics facilities, it could
be seen something which have never been seen before. For example, modern
electron microscope and Scanning Probe Microscope (SPM) allow us to see
atoms and molecules. Synchrotron radiation has been used to study structures
and properties of different kinds of matters. The progresses of physics
instruments promote not only the physics itself, but also bring along other
related scientific disciplines as well as the whole science and technology.
(6)Physics is going to become international. The best physics journals and
important conferences are all international. The internet makes physicists
located in different countries and places closer. Physics researches need large
facilities, but single country can hardly give financial support to such
facilities. International cooperation provides a solution and LHC & ITER are
some good examples among them.

In recent years, great progresses have been achieved on the basic and
applied physics in China. Here are some examples: (1) Using upgrade Beijing
Electron Positron Collider (BEPC) and Beijing Spectroscope (BES), new
particles, such as X1835, have been discovered. (2) The physical discharge
experiment has been conducted successfully on the full superconducting
tokamak, that is, Experimental Advanced Superconducting Tokamak
(EAST). (3)New generation of ultra-short and super-strong laser system has
been designed and operated. Based on the new principle of OPCPA, the laser
reaches very high power. Some important results have been obtained in the
intense field physics. (4) Intense ultrasonic has been used to kill cancer in
human body. The related experiments, measurements, theoretical analysis,
and simulations have been done in the laboratories and hospitals. Thousands
of patients have been cured by the ultrasonic therapy.

Twenty years ago, micro structure has been introduced to dielectric
crystals and formed dielectric super lattice. In dielectric super lattice, the
modulation period is compared with the wavelengths of light and ultrasonic.
In this way photon’s energy band, phonon’s energy band, etc. appear in the

dielectric super lattice. In the process to set up the material system of
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dielectric super lattice, a series of academic contributions have been done.
The dielectric super lattice has its important applications.

In order to promote physics research in China, some suggestions are
worth to consider. (1) Research funds for both the basic and applied physics
should be strengthened further. (2)Physics researches need large facilities. In
the past years, large facilities in China have played important roles.
According to the research requirement, some facilities should be upgraded.
For these facilities under the construction, we hope that they can be used as
soon as possible. (3)Chinese physicists should play more an important role in
the international organizations and international cooperation projects.
(4)Physics education in middle schools and universities should be improved.
Science popularization work, especially on physics, should be emphasized.
(5)Qualities of Chinese physics journals should be enhanced. Their electronic

publishing should be strengthened.

2. Astronomy

In this report, frontiers and trends of international astronomy
developments, current status of Chinese astronomy, and future development
of astronomy in China are summarized briefly. In the end., some suggestions
and policies for future support of astronomy developments in China,
especially strengthening astronomy education and research in universities,
will be put forward.

Advanced instruments for astronomy observations, with higher
sensitivity, finer angular resolution, full-sky coverage and continuous
observation capabilities, have broadened the horizon of human being
enormously, and allowed observations and explorations of the Universe at all
wavelengths of electromagnetic waves bands, including radio, infrared,
visible, ultraviolet, X-ray, and Y-ray bands; more recently extraterrestrial
neutrinos and cosmic rays have also been used to open up new windows of the
Universe. New types of astronomical objects and phenomena have been
discovered every time when astronomical instruments with new capabilities
are introduced. Based upon the results of astronomical observations, large
scale numerical simulations, data analysis, and theoretical studies make

further quantitative understanding for those new types of astronomical objects
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and phenomena. Therefore, the modern development of astronomy can be
outlined as being made of a series of new astronomical discoveries and
consequent quantitative understanding of those discoveries.

Astronomy studies the origin, structure, and evolution of astronomical
objects of all different scales in the Universe; it includes the Sun and all kinds
of objects in the solar system, stars and their planetary systems, galaxies and
clusters of galaxies, as well as the whole Universe. The earth environments
are closely related to the Sun. Studying other planets, including those outside
the solar system, and exploring the life phenomena outside the earth are
useful for understanding the origin and evolution of life phenomena, and it
might also provide the answer to the question whether or not the human
being is alone in the Universe. All kinds of extreme astrophysical
environments, even including the Universe as a whole, provide natural
laboratories for studying physical laws. Astronomical researches have
discovered that the Universe is mostly made up of dark matter and dark
energy, and challenged our current understanding of physics fundamentally;
studying the early history of the Universe might provide tests for physical
theories attempting to unify all laws of physical interactions. Achievements of
astronomical researches make significant contributions to natural science,
culture, and civilization of human being.

Technological advancement and astronomy research results brought
forward by development of astronomical instruments, and advanced
astronomical observational facilities play important roles in industrial
development, national security, and advancement of the society. For
example, astronomical research and development benefits to time and
frequency measurements, navigation, space exploration, space weather
forecast, and radio communications greatly. Astronomy is also a key to the
science education and public outreach.

Chinese astronomical researches can be divided into the following 11
fields, that is, the Sun and heliosphere, planet exploration in the solar
system, celestial mechanics and dynamical astronomy, astrometry, stars and
related research, galaxies and cosmology, radio astronomy, ground based
optical and infrared astronomical techniques, space astronomy including space

solar physics, and history of astronomy.
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Significant progresses have been made in all fields of Chinese
astronomical researches, especially in solar magnetic fields, space weather,
near-earth small planet detections and their long term orbital determinations,
lunar exploration, non-linear celestial mechanics, stellar evolution, 7Y-ray
bursts, dark energy models, N-body numerical simulations of evolution of
cosmic structures, active galactic nuclei and super-massive black holes,
galactic structure, model of large scale galactic magnetic field, development
of sub-millimeter superconducting receiver, R&.D of the Five-hundred-meter
Aperture Spherical Telescope ( FAST ), the Hard X-ray Modulation
Telescope (HXMT) mission and the Space Solar Telescope (SST) mission,
construction of ILarge Area Multi Objects Spectroscopy Telescope
(LAMOST), and history of astronomy, etc.

Chinese astronomy now is at a historical tuning point. Astronomy
research in China has produced many important scientific results with
international impacts, it is indicated that some Chinese astronomers are
working actively and effectively in the most important international frontiers
of astronomy. However, among all these key scientific results, most of them
have been obtained with first class astronomical instruments abroad, or based
upon theoretical calculations or numerical simulations. Very few key
breakthroughs are obtained with Chinese instruments; the main reason for
this situation is that the emphasis has not been placed on the R&D of
astronomical instruments for long time and inadequate investment has been
made into building large astronomical facilities. Now, following the
completion of the construction of LAMOST and its soon-to-begin operation,
Chinese astronomers will, for the first time. gain the control on large and
advanced astronomical instruments competitive at the international level.
Therefore, the main focus of the Chinese astronomy community should be
guiding and supporting, with coherent efforts, most astronomers in the
related research fields to make full use of LAMOST to study planets, stars,
galaxies, clusters of galaxies, large scale structures of the Universe, as well
as dark matter and dark energy. In this way, many important astronomical
discoveries will be made and Chinese astronomy will enter into a totally new
era in the history.

The current efforts on site survey in western part of China and South
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Pole, the related strategic study and R&D on future large ground based
telescopes, the soon-to-begin construction of FAST, as well as participation
in future giant ground based telescopes of international collaboration, these
all suggest the bright future of Chinese astronomy. In addition, China’s
Eleventh Five-Year strategic plan of space science calls for HXMT to be
launched at around year 2010, a series of international collaboration projects
on space astronomy and space solar physics to be implemented, as well as
more advanced space astronomical observatory to be developed, built, and
launched in the future. These will bring Chinese astronomy into the full
frontiers of international astronomical research undoubtedly, and to play a
leading role in some fields, thus allow Chinese astronomers to make many
original and important astronomical discoveries and breakthroughs.

On the other hand, it is also clear that the Chinese astronomy
community is too small, does not match the large nation status of China, as
well as meet the demands of future development of Chinese astronomy.
Currently most researchers are concentrated in the system of National
Astronomical Observatories of China and a few other research institutes in
Chinese Academy of Sciences (CAS). Opposite to the situation in most
developed countries where astronomical research is dominated by researchers
and students in universities, the overall university-based astronomy
community in China is far too small. This situation is very unhealthy to the
future development and training of next generations of astronomers. Despite
of this, there are some excellent astronomers in a small number of
universities in China. Recently, the “ Astronomy Joint Fund” has been
established jointly by CAS and the National Natural Science Foundation of
China; the fund focuses on fostering collaborations between CAS and
universities. This program is very important and visionary, and will improve
the development of astronomy in Chinese universities significantly, and thus

will have profound impacts on the long term future of Chinese astronomy.

3. Ocean Science

Ocean Science ( Marine Science and Technology), as the basic and
comprehensive natural science and f{rontier technology, is a tool for

scientifically understanding the ocean and for the ocean exploitation,
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utilization, and protection; and it is also an important support to the social
and economic development in maritime countries. Thanks to the promotion
and implementation of international ocean science programs, the marine
science and technology has achieved rapid development, it has opened up
many new research areas and boosted the development of marine industry.
In general, the development of marine scientific and technological
research in China keeps pace with that of international marine science and
technology. Boosted and supported by state programs, such as the “National
Key Technology R&.D Program” and “National High-tech Research and
Development Program”, a number of key research programs and cooperative
studies were carried out in the marine resource development, environment
protection, and global climate change, fruitful results were achieved which
attracted much attention from all over the world. For example, in the aspect
of marine scientific research, the theory of coupled wave-circulation model
has been established; it reveals the mechanism of formation and variation of
the circulation in Chinese offshore areas. A theoretical framework of the
formation and evolution of marginal seas of China has been set up and some
important prospective areas for oil and gas exploitation in Chinese marginal
seas were identified, and ODP LEG184 aiming at the “History of East Asian
Monsoon Evolution Recorded by the Sediments from the South China Sea and
Its Global Impact” obtained significant result which has been highly rated by
the international geological community. In the aspect of polar research, the
Chinese Antarctica expedition team reached the summit of the icecap in the
Antarctica. It is the first time that man explored the summit. In the aspect of
deep ocean exploration, China conducted the first round-the-world cruise for
both deep seabed resource exploration and marine scientific research. In the
aspect of marine technology, China has launched two ocean satellites, built
two Automatic Underwater Vehicles ( AUV ) that has the maximum
operational depth of 6000 meters, constructed an Offshore Floating
Production, Storage, and Offloading (FPSO) system which ranks as the
international leading level. Some significant breakthroughs have been
obtained in the development of a group of key technologies and equipments
for ocean observation and resource exploration. A great achievement has been

gained for Seed Engineering in Marine Culture and Engineering Culture which
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has greatly promoted and upgraded the mariculture industry in China. In a
word, with the increase of the national strength, the marine scientific
research areas of China are gradually expanding from the offshore to the deep
oceans and Polar Regions.

However, there still exist some problems and defects in the development
of marine science and technology in China. Mainly they are the basic work in
marine scientific and technological research which is rather weak, the sharing
system for marine instruments and marine data has not been established, the
marine scientific and technological contingent is short of leading scientists
with international talent, the observation stations and platforms at sea for
marine scientific research and experiment are insufficient. and the funds for
marine science and technology research and development are inadequate. All
these problems and defects have restricted the development of the marine
science and technology in China. In comparison, with the level of the world’s
advanced maritime countries China is left behind for about 10 years in terms
of the development of marine science and technology.

To meet the strategic demands of the social and economic construction
for marine science and technology and enable China to develop into a advanced
maritime country as early as possible, it is imperative to raise up a large
margin in the marine scientific and technological research level and enhance
innovation ability, so as to gradually narrow the gap between China and the
world’s advanced maritime countries in the field of marine science and
technology. For this reason, it is suggested that the state should establish a
national policy-making and coordination body to deepen the structural reform
for the development of marine science and technology, optimize the allocation
of scientific and technological resources, speed up construction of the marine
scientific and technological research bases with international standard to form
a innovational contingent for the development of marine science and
technology, establish a sharing mechanism for scientific and technological
information and key marine instruments and equipments, and take an active
part in bilateral and multi-lateral cooperation in the field of marine science and

technology.

4. Biological Sciences

The 21st century. predicted by many researchers in the scientific field as
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a century of life sciences, has already witnessed a large number of breath-
taking breakthroughs in the fertile research ground of biological sciences. As
part of the collective efforts by China Association for Science and Technology
(CAST) to produce up-to-date progress reports for major scientific
disciplines, it is presented here the 2007—2008 progress report on biological
sciences.

It became obvious from the beginning of this project that it will be
impossible to exhaustively cover all the noticeable landscapes of biological
sciences due to the extremely broad scope of the field. Instead, this report is
focused on some of the topics representing the most exciting growth points in
today’s biology. While each of the subject report is dedicated to the discussion
of a specific topical area, such as stem cell biology, the integrative report
aims at providing a general perspective for the various selected sub-disciplines
of biological sciences touched in this volume. Four major sub-disciplines are
covered in this report, namely, cell and molecular biology, neuroscience and
cognitive science, plant biology, and systems biology. These sub-discipline
classifications are mainly meant to provide a conceptual framework for
discussions, as crossing and merging of sub-disciplines are common, leading
to the “blur out” of classical discipline borderlines.

The section of cell and molecular biology contains six sub-sections
covering these distinct areas: stem cell research, the function of small
RNAs, epigenetics and epigenomics, molecular/cellular basis of innate
immunity, cancer biology., and finally, protein modification and degradation.
Stem cell research has been and remains one of the fastest-moving fields in
biology. The classical research areas in embryonic and adult stem cells
continue to make steady progress, for example, in understanding the
molecular basis of ES cell pluripotency and the epigenetic changes associated
with cell differentiation. Nevertheless, the most exciting development clearly
belongs to recent breakthroughs in successfully reprogramming differentiated
mouse and human cells into ES-like stem cells (iPS cells, for induced
pluripotent stem cells) via the introduction of a few selected transcription
factors; and the successful derivation of iPS cells opens up new avenues for
both basic research and regenerative medicine. The discovery of the small
RNAs (siRNAs, miRNAs, and recently, piRNAs) has dramatically changed
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our views on regulation of gene expression and made significant impact on the
research of numerous related biological processes, such as development,
differentiation and tumourigenesis; and the ability to knockdown the
expression of specific genes by RNAIi has also transformed our daily research
activities. Currently extensive efforts are dedicated to elucidating the
molecular mechanisms by which the various classes of small RNAs act in
vivo » understanding how their actions are integrated into the biology of the
cell and of the organism, and developing potential RNAi-based therapeutics
for treating human diseases. Aside from stem cells and RNAi, another “just-
as-hot” area is epigenetics/epigenomics; and interestingly, these three
frontier areas also intersect with each other as epigenetic regulation clearly
plays critical roles in stem cell biology, while RNAi-mediated mechanisms
are known to regulate epigenetic modifications. The sub-section on
epigenetics and epigenomics discusses following topics briefly, such as X-
inactivation, DNA methylation, histone modifications, and the human
epigenome project.

The next two sub-sections, on innate immunity and cancer biology,
represent topics that are more directly related to human health/diseases. The
study of innate immunity has been a major growth point in immunology in
recent years. This sub-section presents an overview on host-pathogen
interactions, and summarizes mechanisms used by host cells to detect the
invading pathogens as well as strategies employed by the pathogens to evade
host defense and immune responses. In cancer biology, the study of tumor
suppressors, cancer susceptibility genes, and metastasis remains major
points of interest. The cancer genomics approach has led to the identification
of many previously unknown mutations (and other genetic changes)
associated with cancer, and will continue to reveal novel mechanistic insights
of tumourigenesis and provide clues for new therapeutic targets. Tumor stem
cells have been identified for a number of cancers., and the research on these
cells holds the promise of getting to the root of the fundamental issues in
cancer biology, such as tumor formation, metastasis, and drug resistance.
Finally, the cell and molecular biology section closes with a discussion on
protein modification and degradation. Protein modification plays a

fundamental role in generating functional diversity, regulating cellular
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signaling, and conferring the complexity of life. While protein
phosphorylation has been extensively studied, some of the other common
modifications, such as ubiquitylation, sumoylation, methylation, and
acetylation, are of major recent interest and therefore are discussed in the
report.

The next section of the integrative report deals with neuroscience and
cognitive science. In neuroscience, the study of basic biology of neurons and
neural networks continues to yield fundamental insights on the cellular and
molecular basis of plasticity, learning and memory. The research on
neurodegenerative diseases and mental disorders not only directly pertains to
human health, but also serves as a unique opportunity to gain better
understanding of the neuronal system. Identification of susceptibility genes
associated with disorders, such as schizophrenia and bipolar disorder,
provides the groundwork for the future investigation of pathogenesis
mechanisms. For neurodegenerative diseases, such as AD and PD, an
important progress has been made in studying disease genes, and in
understanding their molecular pathogenesis where abnormal protein
modifications/folding/degradation seems to play a key role in mediating
neuronal death. Cognitive science aims to understand the nature of human
mind. With the rapid advances in research technology. especially various
imaging techniques, significant insights have been gained in areas ranging
from fundamental cognitive processes, such as perception, attention, and
consciousness, to mechanisms of cognitive control and neural basis of
complex functions, such as emotions and social decisions.

Plants provide the material basis essential for sustaining higher life on
earth. Plant hormones and their signaling pathways remain an area of
extensive research, which 1is integrated into the study of numerous
physiological processes regulated by these hormones, such as plant
development and plant stress responses. The study on plant development
continues to focus on key genes and signaling pathways related to specific
developmental processes, such as root development, leaf formation., and
flowering. Due to their immotile life style, plants constantly face stresses
from both biotic and abiotic sources, and have evolved complex stress

response mechanisms to cope with stress conditions. The roles of various
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transcription factors in plant stress responses, as well as the actions of
hormones, such as ABA and SA and of the second messenger Ca’', are
discussed. The last part of the plant biology section provides an overview of
recent research technology advances in this field, including transgenic
techniques and “-omics” approaches in plants, such as proteomics and
metabolomics.

The integrative report closes with a final section on systems biology, a
still developing new field in biological sciences. Completion of the human
genome project marks the new “post-genome” era of life sciences. The
development of genomics, transcriptomics, proteomics, and metabolomics
has provided opportunities for obtaining and analyzing the biological
information at an unprecedented scale. Systems biology aims to synthesize the

¢

information gained from “-omics” approaches with that from classical cell and
molecular biology, to provide a new, system-level of insight for various
biological systems/processes studied. In order to achieve this goal, the
approaches involving bioinformatics and computational biology have to be
actively integrated into systems biology research. While collectively the
emerging multi-disciplinary field of systems biology appears overwhelmingly
complex, an ultimate challenge is how to eventually “simplify” the problems
to enable accurate predictions on the dynamic behaviors of a biological system
based on certain specific inputs or perturbations. To be able to do so for
complex systems will not only be a revolution in biology, but also have
enormous impacts on related fields, such as agricultural, environmental, and

medical sciences.

5. Management Science and Engineering

As a discipline that provides theories and methods for studying the law of
management activities, Management Science and Engineering ( MS&.E)
particularly emphasizes on the basic and pioneer research of management
sciences. Its research achievements equip professional management scientists
with effective scientific theories, methods, and technical support in their
research or practice activities. Therefore, MS&.E, in certain sense, is more
basic than other branch subjects in management sciences. The progress of

MS&.E plays an important role in advancing other branch disciplines
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Being a relatively independent discipline in the modern scientific system,
MS&.E has gradually founded its base with comparatively systematic theories
and discipline system. The MS&.E research force has been formed and its
graduate education develops quickly. The Nature Sciences Foundation of
China has been the key impetus to develop MS&.E in China by its rapidly
increasing financial support.

Based on analyzing hot topics both in domestic and international
research, surveying recent year literature, and consulting with experts
widely, the following research fields are convinced to be pivot ones:
operations research and management, knowledge management, risk
management, supply chain management. complexity study, industrial
engineering, management game theory and modeling, management system
engineering, decision theory and techniques, forecast theory and
techniques, etc.

Seven fields among them are selected to do the special introduction. They
are new theories and new methodologies, information management,
industrial engineering, project management, emergence management, risk
management for complex systems, and supply chain management.

In past few years, MS&.E research in China has gained great progress.
Part of research results is in or close to the advanced international level.
Representative innovations include the successful project management for
“Shenzhou” spaceship, system-evaluating methods based on Data Envelop
Analysis (DEA), the grey systems theory, the input-occupation-output
techniques and forecast of national grains production, the trade and price
forecasting model for farm produce, and agricultural decision system.

The following approaches are suggested in order to make further
evolution of MS&.E. (1) Emphasizing on closely combining the management
sciences research with the national social and economic development goal and
paying attention to solve momentous realistic problems in Chinese economic
and social development. (2) Extending the sources of financial aid and
improving the funding level. (3) Strengthening the training for leaders of a
field of learning and research groups. (4) Promoting cross-disciplines study
and exploiting new research directions. (5) Enlarging international academic

exchange and cooperation. (6)Innovating the graduates education mechanism.
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(7) Paying attention to the platform construction for MS&E research, and
forming a share system for research achievements and resources. (8)
Exploiting the active role of academic societies and incubating world-wide
academic name brands in the fields of MS&.E.

6. Hydroscience

In recent years, great progress has been made in the theory and practice
of the studies on the high-velocity flow of dam and new energy dissipation
facilities. Hydro-informatics and eco-hydraulics have attracted wide attention
and launched relevant research. Breakthroughs have been made in areas such
as hydrological process simulation, fundamental theory of water resources
and research on water-related strategic issues, rational allocation of regional
water resources, etc. Theoretical research on sediment movement and river-
bed evolution is in a leading position in the world. The studies on sediment
resources utilization in river basin and optimal allocation have been
progressing well. Remarkable progress have been made in the studies in
connection with flood and drought risk management, risk-sharing and
compensation pattern, structural and non-structural measures for mitigating
water-related disasters, etc. Great progress has been made in the studies on
the efficient utilization, optimal regulation and control of agricultural water
resources, etc. Preliminary results have been gained on environmental impact
assessment for river basin planning and development, carrying capacity of
water environment in a broader sense as well as ecological water-demanding
process, etc. As a result, theoretical framework of eco-hydraulic engineering
has been suggested basically. A series of world-class large dams have been
constructed successfully such as high arch dams, concrete gravity dams.,
roller compacted concrete dams, faced rockfill dams and core wall type
rockfill dams. That indicates that significant breakthroughs have been made
in the studies on structure design, materials and construction technology of
high dams in China and these studies have reached a leading level in the
world. The studies on hydro-mechanical flow field, structural dynamics and
stability, cavitations and abrasion, etc. have basically reached the same level
as the similar studies in the world. Remarkable progress is also witnessed in

the studies on optimal multi-reservoir operation based on advanced
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monitoring, measurement and control.

In the past 3 years, research activities in the hydroscience are recorded
with rich and substantial results, winning 12 national second-class awards.
Each of the branch subjects of the hydroscience has published a large number
of influential papers and books. Great attention has been given to the
protection of intellectual property rights of software and application for
patent.

In summary, the general level of the hydroscience in China has been
basically brought in line with international practice. In particular, such
studies as the theory and application of water resources, dam construction
technology, agricultural water-saving and irrigation, river sediment have
been in the world’s leading position, whereas some branch subjects do not
have sufficient ability in independent innovation with some theories and key
technologies legging behind the advanced level in the world. Emphasis should
be put on such research subjects as eco-hydraulics, uncertainty estimation
theory and method for flood forecast, water cycle and water resources
security under the impact from both natural change and human activity,
ecology-friendly hydraulic project construction, ecological recovery of water,
new type dams and structures, dynamic and static analytical theory and
method, control and management of flood and drought disaster, integrated
river basin management.

With an increasingly tremendous impact from global climate change and
human activities, the hydroscience in the 21st century will face the challenge
of development and protection and enter into a new phase of development in a
more balanced manner. The branch subjects of the hydroscience such as
hydraulics, hydrology and water resources, water environment and ecology,
hydraulic project construction, flood and drought disaster control and
sediment science will pay more attention to the sustainable utilization of water
resources, ecological and environmental protection, harmony between human
and nature. More attention should also be paid to exploration of macro-
issues, considering rivers as an integrated part of the compound system of
human socio-economic activities. High-tech will play an important role in
promoting the development of the traditional hydroscience.

In order to further promote the development of the hydroscience, China
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should discriminate between the connotation and development direction of the
hydroscience from the viewpoint of the harmony between people and nature
and pay close attention to the research on the development strategy of the
hydroscience. The fundamental and interdisciplinary research related to the
national water security and construction of science and technology
infrastructure should be strengthened. High-tech should be applied to the
hydroscience more widely. It is necessary to formulate the policy related to
the promotion of technological innovation and result transfer, to further
combine science and technology resources and to establish an interdisciplinary
and resource-sharing mechanism between different branch subjects. Finally,
it is important to further strengthen the capacity building of research
personnel and promote academic exchange and cooperation both at home and

abroad.
7. Engineering Thermophysics

I .Development Summary of Engineering Thermophysics

As a technical science, engineering thermophysics is to reveal the basic
rules for energy transfer and conversion in the form of thermal energy., and to
recommend the guideline for engineering practice. The first law of
thermodynamics and the second law of thermodynamics are basic principles of
engineering thermophysics. On the basis of these fundamental principles,
engineering thermophysics gives the basic rules for energy conversion and
utilization. From relying on renewable energy sources to wide utilization of
fossil fuels, from simple thermal cycles to complex thermal cycles, from
individual power plant to huge electric grids, engineering thermophysics have
been played the important role in pushing the development of energy
utilization technology.

However, with the development of industrial age, the problems
including the energy resource deficiency, the ineffective energy utilization and
the environmental pollution have been becoming more and more severe,
which really threaten the future of human society. With limited energy
resources but fast economic development, abundant coal but little petroleum
and natural gas, and low efficiency in energy utilization but heavy pollution,

these problems are even worse for China. Shifting fossil fuels to renewable
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energy, using distributed energy systems as the complementary to the big
grid, and innovative energy systems with lower emission are the major
promising directions for the further development of energy thermophysics. To
realize the sustainable development, finding the innovative technologies for
energy utilization and environmental pollution control is necessarily
considered as one of the most urgent problems in China.

Il .Progresses of Engineering Thermophysics in China

Engineering thermophysics is one of technical sciences, which is
composed of several subjects including statistical thermophysics, energy
systems, heat and mass transfer,etc. Each subject has characterized theories
and application fields. For example, on the basis of first law and second law
of thermodynamics, fundamental research of thermophysics is to provide the
principle and methodology for energy utilization and emission control.

(1)Fundamental research of engineering thermophysics

In the fields of statistical thermophysics and molecular modeling, two
aspects of advancement have been achieved, including introduction of Fractal
theory as a new analytical tool, and the practical progresses in fields of
statistical thermophysics and molecular modeling.

Refrigeration cycle driven by middle or low temperature heat, and
absorption and adsorption refrigeration, multi-stage refrigeration cycle, have
achieved deeper research. Phase changing for energy storage using water-
based mixed working fluid have been widely used. With the help from
development of thermal acoustic theory, thermal-acoustic refrigeration and
thermal-acoustic electricity generation technologies have achieved progress
not only in laboratory, but also in application.

Theory of energy synthetic cascade utilization has been continually
advanced. As the representative technology of energy cascade utilization,
distributed energy systems have achieved progresses in aspects of
fundamental research, key processes and system integration, which laid
foundation for industrial demonstration of this technology. The principle of
combined cascade utilization of chemical energy and thermal energy initiates
the new research for cascade utilization of chemical energy, which shows the
biggest potential for further development of the energy system, and expands

the field for the energy cascade utilization.
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In the field of renewable energy utilization and greenhouse gas control,
the special program for solar thermal power generation technology has been
started. Integration principle of energy cascade utilization and CQO; separation
is initially proposed. Synthetically integrating the coal mining, clean coal
utilization, fuel transportation and CO; capture and Storage, the new Energy
Network scenario for China is proposed to solve the problem of energy and
environment simultaneously.

(2) Aero-Thermal Dynamics and Fluid Machinery

Currently Computational Fluid Dynamics methods with 3-dimension and
viscous model have been applied to aircraft engine design, especially for the
turbomachinery. The evolution from 2-dimension, quasi 3-dimension, steady
designing system to full 3-dimension, viscous and unsteady one is the
developing trend of this subject. In the aircraft engine design filed, this trend
is embodied in the Fan/Compressor, Counter-rotating Turbine and ramjet
engine techniques.

From the aero-thermal dynamics angle, for further development of gas
turbine technology in the future, it is necessary to investigate the complex
unsteady flow in high performance turbomachinery., the gas turbine blade
cooling technology which is closely related with aero-thermal dynamics, the
thermo-fluid-structure interaction principle and optimizing design method of
the blade cooling technology. The correlative work will focus on the coupling
of the unsteady flow in compressor and its control structure, increasing the
stage load and unsteady performance, the foundational problem of turbine
blade cooling and its thermo-fluid-structure interaction, the 3D design theory
and basal structure of the design system.

As for the investigation of turbomachinery, great progress has been
achieved on turbine compressor, water turbine, pump turbomachinery, and
wind turbine. The above work will offer technical support to the national
emergent requirement and significant projects such as West-East natural gas
transmission project, Three Gorges Project, South-to-North Water Diversion
Project and wind power.

(3)Heat and mass transfer

The research of heat conduction was focus on the energy transfer under

extreme conditions such as the laser heating and MEMS/NEMS technology
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came forth. The heat conduction under micron and nano scale has become
another new research topic.

The research of convection heat transfer trended to complex problem and
the intercross of difference domains such as non-linear question, direct onflow
simulation and micron scale natural convection heat transfer.

The research of radiation heat transfer was developed to meet the
requirements from aviation and spaceflight, infrared detection, infrared
characters of object and environment, strong laser utilization, manufacture of
functional material and biomedicine.

(4) Combustion

The theoretic research included to improve the theory of combustion, to
explore pollution generation mechanism, and calculating simulation of
combustion. The biomass or garbage combustion technology, pollution
control technology, fire, and combustion diagnosis have attracted efforts in
recent years.

(5)Multi-phase flow

The emphases of multi-phase flow research were focus on the numerical
model establishment and numeral simulation. The researches of two phase
flow were developed rapidly but the research of three phase flow was in the
beginning. In addition the research on the granule dynamics. the theory of
wave in multi-phase flow, and parameter test of multi-phase flow also caught
more and more attention.

Il. Foreground of the subject of engineering thermophysics

The long-term developmental objects of subject are: establishing a
reasonable and steady researcher group, constructing a passel of advanced
research bases, and making the research of the engineering thermophysics of
China approaching or reaching the international advanced level. The research
will provide new approaches to solve the key energy resource problems
restricting the development of Chinese economy, and support the
development of new energy technology and industry. The developmental
emphases of subject are located in: to pay attention to the crossover of
different subjects including energy with environment, energy with material
and energy with biology, to develop new clean fossil fuel technologies

especially for coal, to promote the developing of renewable energy to
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establish sustainable energy systems, and to enhance the basic research on
clean coal utilization, large scale energy storage, and biomass energy use.
There are several fields should be developed preferentially. The fist field
is the energy saving and scientific use of energy. It not only includes cascade
utilization of energy but also includes energy management such as law and
policy. The second field is the clean coal technology as coal will be the
Chinese primary energy resource in the middle and long term. New coal based
energy system, such as IGCC, PFBC, poly-generation system, will be
developed and popularized in China to reduce the SOx and NOx pollution.
The third one is to develop renewable energy systems to efficiently using
Chinese abundance solar energy, wind energy and biomass energy. The use of
renewable energy will reduce the dependence on fossil fuel. The last field is
the greenhouse gas control technology and strategy. The new CO2 capture
and storage technology with low energy penalty will be developed and

proposed the road-map of greenhouse gas control suiting Chinese condition.

8. Control Science and Engineering

Over the past few years, Chinese researchers in automation have made
significant progresses and contributed to the control science and engineering
greatly. Automation has become one of keys to support and ensure the
success of the current social and technology development in China.

In China, the automation science and engineering discipline has been
divided into five areas, that is, control theory and engineering, pattern
recognition and intelligent systems, systems engineering, measurement
technology and control equipment, and navigation technology and flight
control.

For the last few years, the major challenges and driving forces in
research and development of automation are from new connectivity,
diversity, and complexity. They are provided by advancement at computing,
communication and intelligence in operations, functions, and scales of control
systems. The recent initiatives and the state of the art can be summarized
briefly in sequel:

(1) Research and study in nonlinear, stochastic, and complex systems

are still the major effort for both theoretical and practical investigations in
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automatic controls. Fundamental and significant contributions have been
made in feedback capacity, large scale nonlinear and non-equilibrium dynamic
systems, identification and control of Wiener and Hammerstein processes, as
well as intelligent control of complex systems. New concepts and methods for
open giant complex systems, such as collective intelligence, social
intelligence, and computational methods based artificial societies,
computational experiments, and parallel managements, have been developed.

(2)Issues related to the Networked Control Systems (NCS) have become one
of focal points both in China and other countries of the world. Chinese researchers
have achieved significant results in modeling, analysis, and synthesis of NCS,
particularly, in hybrid systems, virtual control, delay and congestion, predictive
control, and agent-based control and management.

(3) From traditional engineering problems to complex social-technological
systems, especially cyber-physical systems, Chinese researchers made significant
progresses in addressing control-oriented issues at new and emerging areas of
intelligent transportation systems, services systems and science, e-business and u-
societies, web science and social computing.

(4) Toward deep intelligence, high autonomy., and sophisticated
applications of robotic systems and technology. research efforts in social
robots, intelligent vehicles, and unmanned aerial vehicles (UAV) have been
increased significantly in the last three years, and significant results have
been obtained in flight control technology along the direction of fully
independence, high precision, and in digitization, integration and networking.
In addition, successes of robot soccer competitions, grand challenges of
autonomous vehicles, and UAV’s military applications have greatly inspired
the interest of general population in automation and control.

(5) Topics in cognitive sciences have emerged as new directions in
intelligent information processing and complex systems. Significant
progresses in brain cognition, brain computing, neural interface, bio-design,
especially in brain computer interface, have been made by both Chinese
scholars and other scientists in the world. Efforts in bio-informatics and
medical informatics are still strong and march toward general digital and
intelligence sciences for medicine, traditional Chinese medicine, and health.

(6) Although we have entered an information-rich era, the problem of
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information over-loading has become a big obstacle to the positive and
effective use of information. Chinese researchers have made significant efforts
in intelligent and automatic processing and understanding of digital contents,
from traditional media to web forms, from data to pattern, and from physical
to biological. A great number of new methods and significant progresses in
data mining and machine learning technology have been made. Many advances
in new and merging areas, such as biometrics, medical images, disease
informatics, intelligence, and security informatics. have been accomplished.

(7) In measurement technology, sensor networks, especially wireless
sensor networks, are still the focus of research and development. Significant
progresses have been made in intelligent information processing, system
architectures, and operation control and management of such networks.
However, the expected wide availability and application of RFID technology
has yet to be materialized both in China and the rest of the world.

From 2005 to 2007, 13 National Awards in Science and Technology have
been received in the field of automation science and engineering, including 11
second class National Awards in Science and Technology Progress, one
second class National Award in Technological Invention, and one second class
National Award in Natural Sciences. Among them, two awards, namely,
“Theory and Methods of Real-Time and Intelligent Control and Optimization
for Complex Production and Manufacturing Processes” in Science and
Technology Progress, led by Professors Wu Cheng and Chai Tianyou, and
“Studies on Theory and Methods of Intelligent Control” in Natural Sciences,
completed by Professor Wang Fei-Yue, have been selected by the Chinese
Association of Automation as the most significant accomplishments in science
and technology during the past three years.

In the research on “Theory and Methods of Real-Time and Intelligent
Control and Optimization for Complex Production and Manufacturing
Processes”, critical issues regarding actual demands and requirements are
addressed for control and optimization technology by complex production and
manufacturing processes in Chinese large to medium metallurgy, chemical,
and textile enterprises. A number of innovative methods based on integration
of modeling, control, and optimization technologies combined with both

intelligent and mathematical approaches are developed systematically to solve
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control and optimization problems in complex production and manufacturing
processes. Successful applications are implemented at many production
systems in China over the past few years. Due to his outstanding
contributions, Professor Chai Tianyou was elected as the member of the
Chinese Academy of Engineering and a Fellow of Institute of Electrical and
Electronics Engineers (IEEE) in 2005 and 2007, respectively.

In the research about “Studies on Theory and Methods of Intelligent
Control”, an analytical framework for intelligent control and systems has
been established over a period of two decades, the framework consists of
analytical models for system structures and processes, algorithms for
computing with words and human machine interfaces, and implementation
technology and methods wusing agent-based control in networked
environments. Due to his outstanding contributions, Professor Wang Fei-Yue
was elected as the Fellow of IEEE, International Council of Systems
Engineering ( INCOSE ), American Society of Mechanical Engineers
(ASME), International Federation of Automatic Control (IFAC), and
American Association for Advancement of Sciences (AAAS), and recognized
as a distinguished scientist by Association for Computing Machinery (ACM)

recently.

9. Space Science and Technology

After more than 50 years’ development, China’s space science and
technology has been applied extensively in many fields, such as national
economy, national defense construction. culture, education., and scientific
research, and resulted in huge economic and social benefits and exerted a
widespread and profound influence on human society and life.

During the period of 2003—2007, China’s space science and technology
has developed rapidly and made significant progress. In the respect of space
launcher technology., the LLong March series launch vehicles have made more
than 100 flights with over 60 consecutive successes, it ranks among the first-
class launch vehicles in the world; and the development of the new generation
of launch vehicles for the coming 30 to 50 years has made a series of great
breakthroughs. In the respect of spacecraflt technology, the applied satellites

have realized the development based on serialization and common bus with
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significantly improved reliability and operation lifetime. In the respect of
manned spacecraft technology., both Shenzhou-5 and Shenzhou-6 manned
spaceflight missions have got complete success; China becomes the third
country in the world that has the capability to carry out manned spaceflight
independently. In the respect of lunar probe technology, the complete success
of China’s first lunar mission marks that China has entered the national club
with capability of deep space exploration. In the respect of space launch and
TT&.C technology, China has successfully carried out the launch and TT&.C
missions for Shenzhou spaceships, lunar orbiter and various satellites in
Earth orbits, provided a strong support for the development of Chinese space
industry. In the respect of subsystem and supporting technologies,
technologies including vehicle guidance and control, space propulsion,
aerodynamics and flight mechanics, space manufacturing process, space
materials, and space quality and reliability have been developed smoothly,
and laid a solid foundation for the overall development of Chinese space
science and technology.

While Chinese space science and technology has been developed rapidly,
the world space science and technology is also made giant strides. It is
necessary for us to have a specific and objective understanding of our own
technical level and development targets through keeping abreast of the overall
development trend of the world space science and technology and analyze the
gaps between China and the advanced foreign countries in the various fields of
space science and technology so as to realize the leap-forward development of
Chinese space science and technology. At present, all the major space powers
have worked out their long-term space development planning and increased
their investment in space; the United States, Europe and Japan have
completed the upgrading and replacement of their heavy launch vehicles,
many countries have proposed new launch vehicle development programs and
accelerated the development of small launch vehicles; the applied satellites
have made great progress, for example, the new Earth observation satellites
have been launched, the communications satellites have been upgraded or
replaced by the new generation, and the navigation and positioning satellites
of three navigation and positioning satellite systems are operating at their own

orbits; the United States and Russia are opening up new ways for the
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development of manned space transportation system and speeding up the
construction of the International Space Station ( ISS). Significant
achievements have been made in the field of deep space exploration, the moon
and the Mars will be the long-term emphasis of deep space exploration
activities in the future, and new progress will also be made in the planetary
exploration. Compared with the advanced countries in the world, Chinese
space science and technology still has a long way to go, whether it’s overall
development level or its various specific technical fields.

The period of 2008—2009 is critical for the development of Chinese space
science and technology, we further define the main development targets in
various technical fields for the coming two years according to the current
situation of Chinese space science and technology and the future needs of the
country. In the respect the space launcher technology, we should implement
the reliability improvement program for the Long March launch vehicles,
simplify the launch process, modify the LM-2F launch vehicle, and develop
the new generation of launch vehicles and new small liquid launch vehicles as
soon as possible. In the respect of spacecraft technology, we should lay
emphasis on the super high-resolution Earth observation technology, space
communications technology, Beidou-2 regional navigation, and positioning
system, make breakthroughs in lunar soft landing, automatic roving survey,
and the related technologies, and carry out the research on platform
technology. In the respect of manned spacecraft technology, we should
master the technology for astronaut Extra-Vehicular Activity ( EVA),
promote the rendezvous docking technology for space vehicles, and make
research on space laboratory and space station. In the respect of lunar probe
technology, we should solve the problems in key technologies, such as
overall concept design and optimization, lunar soft landing technology, lunar
roving technology, onboard TT&C communications technology for lunar
exploration, and comprehensive electronic technology, which are related to
the lunar soft land and rover. In the respect of space launch and TT&.C
technology., we should solve the problems in key technical area, such as the
transportation of large launch vehicles and large mobile launch platform,
carry out the research on the launch technology for small launchers with

cryogenic propellant and mobile launch mode, strengthen the construction of
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TTR&.C communications system, build the integrated TT&.C information
network, and carry out the research on the modulated/demodulated
technology for high-rate data transmission, TT&.C information security
technology, and TT&C communications equipment. Moreover, we also
define the main development targets for space subsystems and supporting
technologies in the next two years.

In the light of Chinese strategic goals of building a well-off society in an
all-round way and an innovation-oriented country, we make prospects for the
future development of Chinese space science and technology, define the main
targets and tasks in the future longer period. and propose the overall
development way and measures for realizing the above mentioned targets and
tasks. The main targets and tasks for the future development of Chinese
space science and technology are following: developing new generation of
heavy launch vehicles to enhance space access ability; expanding highly
reliable large-capacity communications satellite technology to realize the
satellite serialization; burgeoning new remote sensing technology to improve
Chinese Earth observation ability; growing the navigation and positioning
satellite system through different phases; forming Chinese independent
operational satellite navigation and positioning ability; continuing the follow-
on manned space program to realize the residence in space; carrying out the
second and the third phases of Chinese lunar exploration program; enhancing
Chinese capability of space scientific research and deep space exploration;
developing further space launch and TT&.C technology; and improving the
development level of subsystem technology and supporting technology. In
order to realize the above mentioned targets and tasks, we must combine the
traction force of the national development needs with the motive force of the
development of space science and technology closely and adopt the following
measures in the future development of Chinese space science and technology,
that is, laying emphasis on the top-level design and overall planning to realize
the sustainable development, implementing major projects to promote the
independent innovation, and increase the whole level of China’s space science
and technology; expanding the application scope of space science and
technology to improve Chinese ability of operational service and

industrialization; intensifying the basic technical research to improve the
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original innovation ability; facilitating international exchanges and
cooperation to enhance Chinese international competitiveness; strengthening
the centralized and unified management for Chinese space industry by the
government to make use every positive factors. By putting these measures

into effect, Chinese space science and technology will have a bright future.

10. Nuclear Science and Technology

Nuclear science and technology, as an interdisciplinary field of nature
science and technical science, is a major symbol of a national science and
technology level and comprehensive capacity. The scientific research in the
nuclear science and technology area is believed to be the pioneering effort and
foundation of nuclear undertakings and even technical support for the
development of nuclear energy. nuclear fuel cycle, and nuclear technology
application, they constitute three pillars of nuclear industry. Now, a
comprehensive research system of nuclear science and technology has been
formed in China, it comprises basic research, application research and
engineering research. This report focuses on the current development in 20
mature branches of nuclear science and technology at home and abroad, they
are all closely related to the national economy.

This report begins with a brief review on the splendid achievements of
nuclear undertakings in China. A full range system of nuclear industry was
preliminarily established during the period of 1960s—1970s, it leads to a
successful development of atomic bomb., hydrogen bomb, and nuclear
submarine. Since the policy of reform and opening-up, China has witnessed a
new expansion of nuclear science and technology. Up to now, 11 units with a
total nuclear installed capacity of more than 900000 kW have been put into
commercial operation; other forms of the utilization and research efforts on
nuclear energy are underway, like nuclear fusion, low temperature heating
reactor, high temperature gas-cooled reactor, and fast breeder reactor; the
corresponding capacity expansion and technology upgrading are actively
carried out in nuclear fuel cycle sectors; nuclear techniques are widely used in
industry, agriculture, medical and health care, environmental protection
among others, and achieved excellent social-economic benefit; safeguard

systems are established for nuclear safety., environmental protection, nuclear
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emergency; nuclear facilities have always kept a good safe operational record.
With a comprehensive and harmonized set of disciplines and professions, a
research and development system for nuclear science and technology has been
well set up.

Next, the report introduces the current status and recent trend in the
various branches of nuclear science and technology at international level, in
order to compare with China’s situations so as to identify the discrepancy.

The report gives, at a large extent, a detailed summary and scientific
evaluation of plentiful and substantial accomplishments made in the field of
nuclear science and technology. including new progress, achievement,
insight, viewpoint, methodology, and technology. These involve the areas as
follows: (1) The field of nuclear basic research and support technology
includes radiation physics and technology (fission physics, neutron physics,
nuclear physics basis, and nuclear theory), full range of particle accelerators,
nuclear and radiation safety (nuclear safety, nuclear criticality safety,
radiation safety, and environmental protection). (2) The field of nuclear
energy technology includes fission reactor engineering ( power reactor,
research reactor, fast breeder reactor, high temperature gas-cooled reactor,
accelerator-driven sub-criticality nuclear system) , nuclear fusion engineering
and technology and plasma physics. (3) The field of nuclear fuel cycle includes
nuclear fuel and process (geological exploration of uranium ores, uranium
mining and milling, uranium enrichment, fuel element fabrication), spent
fuel reprocessing, treatment and disposal of radioactive waste, and nuclear
facility decommissioning. (4) The field of nuclear technology applications
includes isotope preparation and application, non-isotope nuclear technology
application.

Subsequently, by comparison with the world top level in the above-
mentioned various branches and in combination with Chinese specific
situations, the prospects and goals are put forward that are practical and
sensible for the short, medium, and long terms.

Finally, in order to advance nuclear science and technology. suggestions
about taking eight assurance measures and countermeasures are offered, they
are in the aspects of personnel training and utilization, deployment and

optimization of scientific resources., construction and reconstruction of
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infrastructure, fund assurance, international cooperation, and establishment

of laws and regulations, and so on.

11. Petroleum Engineering

Petroleum engineering is a technology and capital intensive engineering
for oil & gas. It includes drilling & completion, reservoir engineering,
production, storage and transportation, and a comprehensive research area
related to mechanics, chemistry, geology, material science, machinery &
electron, management and so on. It is the kernel operations for petroleum
exploration and exploitation. In the past three years, there are fruitful
achievements gained in China including three national-grand awards for
technical invention and 16 national-grand awards for scientific-technical
progress.

I . Progress in drilling & completion for oil & gas

Five high horizontal-vertical ratio extended-reach wells in Liuhua 11-1 oil
field have been finished with the highest horizontal-vertical ratio of 6.13 and
high profitability at deepwater area of South China Sea. It is indicated that
China has ranked among the world front line in extended-reach well
engineering field under deepwater condition.

Research and applications on technologies of under-balanced drilling and
gas drilling have created the “ Moxi speed” and “ Qilibei miracle”
phenomenon.

The geosteering drilling system with autonomous intellectual property
right has been developed in China.

Significant achievements have been obtained by Chinese researchers and
engineers in the study and application of creep deformation of the gypsum-salt
formation in the deep well.

A 12000 meter rig for ultra deep well has been designed and
manufactured. It has an autonomous intellectual property. This is the first
one for Chinese petroleum industry.

The well Tashen-1 which is the deepest exploration well in Asia at
present has been drilled successfully to reach total depth of 8408 meter in
Westen China.

The high collapse resistance casing and combined casing string
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technology have been first presented both in domestic and abroad which find a
new way to prevent the casing from failure under complex geological
conditions by means of the optimal designs of well construction and tubular
material used.

Advanced water jet flow technology has been widely used in domestic oil
fields which can increase the average ROP of 12.1%~23.1%, raise crude oil
production of 20% ~30% for single oil well, augment injection volume of
30%~130% for single injection well.

New technologies on protection and stimulation of oil reservoir have
made good effects on some oilfields.

Il . Progress in exploitation engineering for oil & gas field

The study on enhanced oil recovery ratio by chemical drive after polymer
drive has gained significant progress fundamentally. The new foam-drive
process can increase the recovery ratio about 30%].

The new technology of research on residual oil distribution is applied to
190 reservoirs of Shengli oilfield. It increased the oil production in
accumulation of 8.75 million tons and the recoverable reserve of 43.35 million
tons.

The exploitation technology for low-permeability reservoir is applied to
Daging oilfield and increased the oil production of 5 million tons annually in
its periphery.

The exploitation technology for complex carbonate reservoirs is applied
to former Russia oil field and changed more than 100 million tons of its
unrecoverable oil reserve into the recoverable reserve.

The exploitation technology for high-pressure condensate reservoirs is
used in Yaha gas field that is the largest one in China to make the recovery
ratio of reservoir reach 54.7%.

The advanced exploitation technology for complex offshore oilfields is
successfully applied to Behai oilfield. It includes reserve evaluation, in spot
study of exploitation wells, oil reservoir characterization for fluvial
deposition, and so on.

The energy-saving screw pump technique is used at more than 10
oilfields in China as well as in Kazakhstan, and earned benefit over RMB 800

million Yuan.
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IT. Progress in transportation and storage engineering for oil & gas

Eight Floating Production &. Storage and Offloading (FPSO) systems
for processing and storing crude oil were deigned and manufactured
independently in China. They have been applied to 10 offshore oilfields in
China to increase the oil output in accumulation of 124.34 million tons.

The pipeline system used for shallow sea area and the corresponding
maintenance equipment were invented by Chinese engineers. It is used
successfully in shallow sea area of Shengli oilfield.

The checking device of magnetic leakage for transportation pipe line and
the portable y-ray detector were designed and manufactured in China. The
technical performance index reaches international advance level.

The leakage checking and locating system for oil transportation pipeline
was invented and used in the pipeline with long distance of 4677 km in China.
This system can be used to provide a strong technical support for the safe
operations of the oil transportation pipeline.

A calculation system for pipeline safety evaluation and risk analysis has
been developed in order to have a breakthrough in applications of X70/X80
pipeline steel and steel pipe. And the technology for corrosion and protection

of pipeline has made a notable progress simultaneously in China.

12.Energy Science and Technology

The report introduces the latest trend of energy science and technology
development in China and new technology., meanwhile making a comparison
with the new energy technology in the world. It also briefs the trend of energy
science and technology development with a focus on development and
application of high efficiency energy utilization technology, which includes
clean coal technology that is now under rapidly development, advanced oil
and gas exploration technology, advanced power generation, transmission
and distribution technology. advanced nuclear power technology, new wind
power generation technology, new solar utilization technology, new biomass
utilization technology, new geothermal technology. new ocean energy
technology, hydrogen energy technology development, new energy
conservation technology, new energy and environment technology. At same

time, it elaborates the gap between China and oversea in terms of energy
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technology, and then proposes policies and measures to promote energy
science and technology development in China.

Based on the domestic situation, and prospects of new concept, new
technology and new policy of energy science and technology development in
the world, the report, targeted at domestic barriers and inadequacy,
introduces oversea policy measures to promote energy science and technology
development that can benefit China to learn. As for new trend of science and
technology development, it puts a focus on new development in the latest
three years, which can lead the new tendency of energy science and
technology development. The report clearly presents a new aspect of China
energy science and technology development in the latest three years. It is of
guidance significance for us to know well energy development orientation in
China.

Finally, the report proposes recommendations and policy of energy
science and technology in China.

(1) Strengthen legislation construction, promote energy science and
technology development. Including strengthening macro regulation of the
government, establishing a complete energy management system and energy
laws and regulations system, setting up a complete energy policy system and
energy standards and labeling system.

(2) Reform energy scientific research system, so as to take market-
based mechanisms to push conventional energy science and technology
development. Firstly, it should develop a leading coordination of the
government. Implementation policy measures for energy sustainable
development system. Secondly, it should develop a leading function of
enterprises, and implement a scientific and research system integrated with
production, academic and research. Reform energy industrial system; develop
a democratic style of academy. It should use competitive mechanisms to
streamline the development of energy science and technology. and mobilize
force to tackle key problems.

(3) Set up a complete incentive policy of energy technology development.
Including taxation policy, financial policy. price policy and fiscal policy.

(4) Improve the circumstance of energy science and technology

development, and introduce and promote the advanced energy technology.
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(5) Promote energy environment science and technology development.
Firstly, it should stick to the principle of coordinative development between
energy and environment, and hold a scientific development concept to make a
determination for dealing with different problems, it would not take 25 years
to solve the major environment pollution problem of China. Secondly, it
should develop non-fossil energy utilization technology, and positively
develop new and renewable energy. Actively promote energy environment
science and technology development.

(6) Actively promote renewable energy science and technology
development. Firstly, through multiple approaches such as making re-
innovation by introducing technology and domestic R&.D to encourage wind
power generation equipment manufacturers to make technical innovation,
strengthen the integrated production, academic and research, so as to come
into being domestic wind power science and technology. Secondly, foster
people. It should integrate domestic forces to set up ocean energy discipline,
and implement the key ocean discipline research. Thirdly, it should carefully
make a good job on biomass energy development plan, so as to completely
tap the potential of biomass resource, greatly develop liquid biomass fuel;
target at dispersed and small end-use equipment to develop fuel that can be
integrated with coal for power generation and is used by small dispersed
power stations. It should intensify policy supports and gradually reduce
production cost of biomass. Fourthly, it should actively tackle key technology
and scientific problems of solar thermal power generation. Fifthly, the state
should adjust the plan to greatly pay attention to geothermal energy and
increase its investment, intensify exploration of geothermal energy and
reduce the risk of investment.

(7) Actively develop nuclear energy science. Firstly, it should chiefly
implement demonstration project of large advanced pressurized water reactor
and high temperature gas cooled reactor, and realizing domestic innovation,
so as to make a key technical breakthrough of large advanced pressurized
water reactor. Secondly, it should step up operation management of existing
nuclear power and carry out research in aspects of operation, maintenance
and examination. Thirdly, it should carry out a study on advanced nuclear

technology, build a trial fast reactor in China and master its basic technology,

+163 -

PRI

(& ) a8 (

oo | oo



UDXLEER) Z-ULEREAT 2O HCLOCLOWEZODacE D )

2007—2008 FHE K4 4o 4

so as to lay a foundation for China to further develop fast reactor; conduct a
study on technology of high temperature gas cooled reactor to make
hydrogen, and gradually master the key technology, so as to create a
condition for construction of relative experience framework. Therefore, it can
increase the influence of China in terms of selecting the type of reactor,
standard formulation and IPR protection of new generation of nuclear energy
system.

(8) Set up a complete energy science and technology management
system. Firstly, set up energy outreach and education system. Secondly,
establish a complete energy laws and regulations system, energy policy and
strict energy efficiency standard system. Thirdly., strengthen management
system of key energy use enterprise. Fourthly, set up energy project
management system. Fifthly, set up a complete energy auditing system of
enterprise and major significant demonstration project.

(9) Introduce and popularize the advanced energy technology; make a
breakthrough of key technology; speed up technology development and
spread; greatly promote the works of energy science and technolgy

development.

13.Safety Science and Engineering

Safety science and engineering is a comprehensive discipline related to
natural science and social science. Safety science and technology was ranked
the first-class discipline in “Classification and Code of Disciplines (GB/T
13745-—92)” of national standards promulgated by Chinese National Bureau
of Quality and Technology in 1992 and its code was 620.

In recent years, safety science and engineering has made a great progress
in safety law system, safety administration and inspection. safety science and
technology, emergency system, safety information system, safety equipment
and safeguards, serious hazards monitoring system and key accidents
prevention, administration and inspection of urban public safety,
administration of occupational safety and health, etc. The main progresses
are listed as follows:

More safety laws and regulations were established and revised.

Technology standards and professional criterions in the industry of mine,
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construction, hazardous chemicals, traffic, railway, aviation, fire, specialty
equipment, civil engineering, and nuclear power were amended.

The management systems for work safety were established and the
systems assigned specific right and responsibility, made action rules and gave
effective support, and strengthened the government above the county level
with the officers of safety administration and inspection.

The development program of safety science and technology was made out
according to current situation in China; a set of national key laboratories for
safety science and technology and national safety engineering centers were
established, which effectively took advantage of the research resources in the
universities and institutions.

The emergency system improvements in mine, hazardous chemicals,
traffic, maritime affairs, railway, aviation., fire, and nuclear power were
accelerated to enhance the rescue effect in major accidents.

The improvement of work safety information system was accelerated and
an effective quick reliable information system was founded.

A serial of equipment and engineering projects in the support system of
work safety technology were founded to strengthen the ability for accident
identification and detecting work safety, and improve the prevention
technology in mine, hazardous chemicals, traffic, maritime affairs, railway,
aviation, fire.

The safety training organizations were founded to improve owner’s or
manager’s knowledge about safety laws, rules and regulations and strengthen
the risk awareness and perception. The training, examination, and certificate
for owners and workers of special devices were done well. The integrated
safety training system composed of college education, extension education,
occupational education, education in company was worked up.

The primary monitoring system for major hazard was established and
performed. Major hazards were declared, checked, detected, and assessed all
over the country in China. The major hazard monitoring systems in the scale
of state, province, city, and county were established and the major accident
preventing and controlling systems were also set up all over the country in
China.

The surveillance and inspection system for occupational hygiene was
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established and the essential equipments were specially prepared for specialty
surveillance and inspection. The surveillance and inspection were emphasized
on the industry with high occupational hazard, such as mine, construction
materials, light industry, and textile. In these industries, working safeguards
were enhanced.

Safety assessment agencies were established and played an important
role in work safety. The development of safety agency accelerated safety
assessment, safety certificate, safety detection and checkout, safety training,
safety consultation, etc.

Some safety communities as demonstration were founded and the safety
system and safeguard were improved to strengthen the accident prevention in
some communities.

Looking back over the years, safety science and engineering developed rapidly
and made great achievements in China. Prospecting the future, based on the
human-oriented principle and close integrating with current situation in China,
safety science and engineering will integrate and lead social resources of science and
technology, establish technology support systems for work safety corresponding
with the development of socialism market economy, emphasize innovative ability
for science and technology, advance the science and technology effect on work
safety, promote comprehensive technology of work safety, accelerate economic and
social sustainable development, and play an important role in social sustainable

development.

14.Horticultural Science

Horticultural crops contain fruit trees, vegetable crops, and ornamental
plants that are considered as three kinds of cash crops. Horticultural science
belongs to applied basic and applied research sciences to explore the growth
and development and genetics of horticultural crops based on the theory of
agricultural biology. And also an interdisciplinary science to investigate the
applied technology and basic principles of origin, taxonomy, germplasm,
genetics and breeding., cultivation, insect pest control, post-harvest, storage
and processing, etc.

Horticultural industry is a typical labor intensive industry. The

development of horticultural industry plays an important role in national
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economic construction and agricultural restructuring. It has not only provided
the subsidiary food for urban residents, but also promoted the development
of rural economy and farmer’s income. It has a big part in the improvement
and beautification of the environment and ecological balance, etc. In the
aspect of foreign trade, horticultural industry is the most competitive export
industry among the agriculture industries.

There are four research institutes specialized in horticultural crops under
the leadership of the Chinese Academy of Agricultural Sciences, 32 provincial
or municipal academies have their own horticultural research institutes or
laboratories , involving pomology. vegetables, and ornamental plants. And 32
universities have their related horticultural specialties. According to the
incomplete statistics, there are about 5000 scientists working on horticultural
research. In the horticultural area, there are seven academicians of Chinese
Academy of Engineering.

Chinese Society for Horticultural Science is a nongovernmental academic
organization consisting of horticulturists. It was founded in 1930. The society
is divided into four sections of pomology., vegetables, ornamental
horticulture, watermelon and melon. Now there are 4300 individual members
and 39 organization members in the society. The society publishes journal of
“Acta Horticulturae Sinica” and some of the local societies or organization
members also publish their own technical publications or popular science
books.

In recent years, a series of new progresses and significant achievements
in horticulture have been accomplished in China, that is, safe germplasm
conservation system of gene banks (nurseries) for fruit trees and vegetable
crops has been basically formed; exploration, documentation and evaluation
of major famous and precious germplasm of ornamental plants have been
organized; more than 300 superior varieties or hybrids have been extended
and used widely in commercial production; non-pollution cultivation
techniques of fruit trees and vegetable crops and their disease and pest control
system have been investigated and established; research and extension of high
yield and stress tolerant cultivation techniques of main ornamental plants and
micro-propagation techniques of bulb flower seedlings for the purpose of

improving ornamental value have conducted; research on fresh-keeping and
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processing techniques of major horticultural crops has deepened;
biotechnology application in germplasm evaluation. breeding. and disease and
insect pest control of horticultural crops has made initial progresses.

In the near future, the prior research areas are strengthening the elite
germplasm collection and enhancement, establishing a high efficient breeding
technique system by combining biotechnology such as cell engineering,
molecular marker-assisted breeding, etc. with conventional breeding,
investigating breeding material enhancement, gene mapping and molecular
marker-assisted breeding, improving the production potential of horticultural
crops and enhancing the cultivation environment regulation and utilization
efficiency, completing IPM further to set up fresh-keeping technique and
precise processing technique system based on cold chain, intensifying
ecological landscape and gardening construction, etc.

For this purpose, the following procedures is suggested, that is, to
establish and complete horticultural sci-tech innovation system and
production technical system, to ensure the continued implementation of key
research programs. to train and recruit various kinds of qualified scientists,
enhance the sci-tech innovation forces, to emphasize research on applied basic
theory; to consolidate scientific forces and combine production with education

and research so that to tackle key problems.

15.Animal and Veterinary Science

Under the promotion of modern technology, Animal Science and Veterinary
Medicine, the two major disciplines of life sciences that are of great
importance to the people’s livelihood, has got its own persistent development
and penetration at both of the research objects and contents. Researches,
such as those on the breeding and reproduction of swine, cattle, sheep,
avian, and horses, were enhanced with the latest and advanced instruments
by introducing gene-based animal identification, molecular marker-assisted
breeding, transgene-based improvement of animal performance, embryo cell
clone, and somatic cell clone. Moreover, with the development of monoclonal
antibody, gene knockout, flow cytometry, polymerase chain reaction
(PCR), engineering vaccine, recombinant antigen, reverse genetics, and

some other biological techniques, the level of animal disease diagnosis,
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prevention, and cure was extremely heightened, and pushed forwards the
development of the sub-discipline preventative veterinary medicine greatly.

Yu Kangzheng and his colleague have put a lot of effort on avian
influenza control research. They have isolated and identified 571 strains of
high pathogenic H5N1 subtype avian influenza virus, including the first strain
of high pathogenicity isolated in the mainland of China. They have built a very
big AIV library in China, demonstrated the basic rule concerning with the
time-space and host distribution of AIV, and the molecular mechanism of
AIV evolution, their complexity and diversity. With this knowledge, they
successfully developed the first vaccine for high pathogenic avian influenza
virus in China—inactivated H5N2 subtype avian influenza vaccine. By the
adoption of reverse genetics, they constructed a vaccine germ strain Re-1 and
developed the first recombinant inactivated H5N1 avian influenza vaccine that
could stimulate effective protective immune response against high pathogenic
AIV for waterfowl. Their pioneer work has aroused international attention.
To date, the two vaccines have been used on about 30 billion birds. Now Yu's
Laboratory has become a reference laboratory for Al research in China., and
their achievement has promoted China up to a decisive role in the world Al
research field. His project themed “ Development and Application of
Inactivated H5 Subtype Avian Influenza Vaccines” got the first class of
national awards for the Development of Science and Technology in 2005 and
their work has received a commendation for excellence from the Office
International Des Epizooties (OIE) and Food and Agriculture Organization
(FAO) of the United Nations.

Chen Hualan and her colleague have developed a recombinant live vaccine
that can efficiently prevent both Al and Newcastle disease in their project
themed “A Recombinant Live Vaccine for Avian Influenza and Newcastle
Disease”. In his project themed “Research on Swine Streptococcosis and Its
Control Technology”, Lu Chengping, for the first time, confirmed that the
major pathogens responsible for swine streptococcosis were Streptococcus
suis type Il and Streptococcus equi zooepidemicus, and developed a PCR

assay for the identification of Streptococcus suis type Il and its virulence

factor. Guo Wanzhu developed an engineering vaccine pseudorabies three-

gene-deleted vaccine(SA215 strain)in his project themed “Development and
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Application of Gene-deleted Vaccines for Pseudorabies”. Tong Guangzhi
achieved the goal of co-vaccinating chicken pox and infectious
laryngotracheitis in his project themed “Development of Fowlpox Virus-based
Live Vaccines for both Fowlpox and Infectious Laryngotracheitis”. Xiong
Yuanzhu selected out three new female parent and three male parent lines of
swine with independent intellectual property rights, in his project themed
“Innovative Research and Development of New Breeds or Lines of Lean Type

Swine and Their Integrated Technique”. Liu Shouren selected out three new

sheep lines in his project themed “New Technique in Sheep Breeding
Breeding of New Chinese Merino Lines for Mutton, Fuzz-rich and
Polyembryonic Mutton Production”. LLu Zhongling fostered out the Datong
Yak breed in his project themed “Datong Yak New Breeds and Their
Breeding”. Huang Lusheng, for the first time, cloned, localized, and
identified four new genes and their mutations, and then established four sets
of molecular breeding technique with independent intellectual property rights
in his project themed “Isolation, Cloning and Application of Swine Genes
Determining Important Economic Properties”. Xu Ziwei established in vivo
and in wvitro pollution-reducing/control techniques in his project themed
“Research and Development of Key Techniques for Non-Pollution Swine and
Poultry Industries”. These achievements all won national awards for the
Development of Science and Technology.

However, in despite of the great development, comparing with the
developed countries, such as the USA, Europe, and Japan, Chinese animal
science and veterinary medicine still have a huge gap needed to fill. The
discrepancy reflects in lack of original theory because that quite some research
works are tracing and simulating, and many institutions are short of well-
established research system and platform. The international competitiveness
in the new discoveries and theories is weak.

Those researches on swine, bovine, ovine, and avian should be
integrated into the animal production practice with sufficient utilization of
modern molecular biotechnology to explore genetic resources of high quality
strains of hogs, milk cow. beef cattle, sheep, goats and poultry. For
fostering new breeds, strains and associated series, combination of classic

breeding techniques, and molecular biology instruments should be enforced.
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In the field of preventive veterinary medicine, research should be focused
on the pathogenesis of major animal viral diseases. on the relationship
between virus mutation and their pathogenicity and antigenicity, and on the
mechanism of cross-species transmission of zoonotic pathogens.
Furthermore, research orientation should be directed to the exploration of
modern molecular biotechnology for developing new type vaccines and drugs.,
and diagnoses reagents and kits.

Animal science and veterinary medicine could not develop on their own;
the development of the two disciplines needs institutional, intellectual,
financial, legal, system, and environmental support from both the central
and local governments. A favorable research platform and frequent
international communication system should be established to keep up with the

rapid development of these two disciplines in the world.

16.Plant Protection

Plant protection is an important all-around subject assembled with
pluralistic science domains for protecting safety in agricultural production and
its quality, minimizing environmental pollution, safeguarding public health
and promoting sustainable development of agriculture. As the requirements of
controlling biological disasters in agriculture and the unceasing enhance of
human demand for high quality environment and food in recent years, the
plant protection discipline has been developed more rapidly, and have got
gratifying progresses. A large number of theoretical and technical research
achievements have been obtained, such as the prevalent regularities of major
crop pests and its mechanisms of causing disaster, genetic variations of pest
populations, resistance mechanisms of crops to pests, resistance mechanisms
of pests to pesticides, interaction of pests and hosts, safety of transgenic
organisms, countermeasures for invasive species, creation of biological
pesticides, and advances in IPM strategies, etc. The main examples are given
as follows:

A great achievement on the unsymmetrical copulation behavior of
tobacco whitefly Bemisia tabaci (Gennadius) has been obtained for the first
time in the world under supported by national basic research and development

program (“973” Program ) in the research project themed “ Invasive

+171 -

PRI

(& ) a8 (

oo | oo



UDXLEER) Z-ULEREAT 2O HCLOCLOWEZODacE D )

2007—2008 FHE K4 4o 4

Mechanisms and Control basic Research of Invasive Alien Species in
Agriculture and Forestry”. This behavior is one of the important evidences to
explain why the invasive B-strain tobacco whitefly, which is considered as the
most dangerous invasive species by World Nature Protection Alliance,
possesses strong competitive ability to substitute the native strains ( A-strain,
etc).

The complete genome (5148708 bp) for Xanthomonas cam pestris pv.
campestris (Xcc) 8004, the causal agent of cabbage black rot, has been
sequenced in 2005.

A new discovery was acquired from the research on interaction between
disease resistant protein Pto and avirulence protein AvrPto. The crystal
structure of an AvrPto-Pto complex was obtained, it is indicated that AvrPto
is an inhibitor of Pto kinase in vitro. A different conclusion from the reported
hypothesis that AvrPto activated Pto kinase activity has been proposed.

The real time data collective and analytic system used on the scanning
insect radar was designed and made for the first time in the world. The
automatic information process by the scanning insect radar was realized. This
innovation has laid an important foundation for opportunely, accurately, and
early warning of migratory/dispersive insect pests.

In silkworm ( Bombyx mori Linnaeus) genome research area, the
biggest silkworm EST databank in the world was constructed, and the
framework map and fine map of silkworm genome were fulfilled. A series of
functional genes closely relative to its economic properties was identified and
cloned, and molecular mechanism of the formation of economic properties
was illustrated. The technical system of molecular improvement for
transgenic silkworm was constructed. By applying transgenic techniques, the
possibilities were explored for establishing biological factory with silk gland
of silkworm as carrier, and developing biological pharmacy as well as
entomological industry.

The geographical types of cotton bollworm Helicoverpa armigera
(Hiibner) populations, its facultative migration regulation and mechanisms
of migration as well as dispersion were clarified, and the simulative models
for its migratory locus and forecasting of migratory route were made up.

The basic regularity of gene drift for transgenic rice was clarified, and its
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first forecasting model was constructed.

A series of new control techniques for keeping American white moth
Hyphantria cunea (Drury) under control has been developed, which
included the release of Chouioia cunea Yang, the most effective parasitoid of
H. cunea larva and pupa, spraying HcNPV virus and Bt ( Bacillus
thuringiensis Berliner), etc. The damage of this important quarantine insect
has been basically eliminated by using those bio-control methods for three
years in Shanxi province and other provinces of China.

From now on., the plant protection discipline should be substantiated and
consummated on the theoretical basic research and applied basic research of
agro-biological disaster, especially on the mechanisms of causing disaster, so
as to enhance IPM technical level, bring forth new ideas on disaster

mitigation, and realize sustainable control of agro-biological disaster in China.

17.Crop Science

I . Development of crop science

Crop science is one of the core subjects in the agricultural science and it
is made up of two main second subjects, namely, crop genetics and breeding,
and crop cultivation.

The development of the crop science has been changing tremendously
since entering into the 21st century. Crop genetics and breeding science has
made great achievement. Its main points are that modern breeding technology
characterized by biotechnology develops quickly, new varieties with improved
key characters have emerged prominently, and the breeding methods have
developed well. At the same time, the crop cultivation science quickened its
development. The main features are that the super-high-yield technology
breaking through the yield potential has become hot spot, the high-quality
and high-yield technology focused on the increasing quality and yields
simultaneously has been developing intensively, the accurate and quantitative
technology characteristic with the application of modern technology expand
rapidly, simplified and high-efficiency technology focused on resource-saving
has a breakthrough development, cultivation theory and technology with high
efficient crop physiology mechanisms has grown continuously. All of them

will promote crop science to penetrate deeply.
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I. Achievements in crop science

Great progresses have been made in Chinese crop sciences during these
years. Its research field expanded., and research level improved. Totally 23
national awards were won during the period of 2005—2006. Among of them,
there are one second award of National Natural Science, four second awards
of National Technological Invention, one first award of National
Technological Progress and 14 second awards of National Technological
Progress. In addition, a number of provincial and ministerial level awards
were obtained.

In recent years, the crop science has made significant progress in
different fields. Crop genetics and breeding in China has also made
remarkable achievements by breeding a number of high-yield high quality and
multi-resistance varieties, innovating crop genetic and breeding techniques
and methods constantly, exploring effectively on hybrid vigor, cell
engineering technology of induction favorable gene, and putting forward a
batch of new breeding technology and methods. And the intact system of
modern breeding techniques has been formed initially, especially has made
the new progress in the hybrid vigor application of rice, cotton, and
soybeans, in the molecular-marked breeding of the main anti-resistance and
agronomic traits. The transgenic breeding technology of anti-stress and anti-
pest has been applying widespread and 108 new transgenic varieties have been
bred. At the same time, crop cultivation theory and technological innovation
have made important achievements in China. They play an important role in
the crop high-yield theory and technological innovation and technological
transformation of crop yield and quality improvement simultaneous. Through
national grain harvest technology projects. nearly 50 technological model sets
on the high-yield cultivation core technologies and super-high-yield combined
technologies have set up, a batch of super-high-yield examples and model
demonstrations has created and the yield have increased at large acreage. A
lot of national achievements have made a great contribution to the Chinese
crop productions which are “Maize High-yield, High-quality, Cost-efficient
and Ecological Physiology and Technology System Research and
Application”, “ Wheat Quality Physiology and Optimization Cultivation

Technology Research and Technology”. Furthermore, a number of new
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achievement have been made on crop precision, simplified, high-efficient
cultivation technology. environmental-friendly crop cultivation techniques,
and digital technology, etc. They promote the subject to new achievements.
. Problems and measures

There is a big gap between the advanced international level and the
development of Chinese crop science and requirements of crop production.
The major gaps in crop genetics and breeding as follows: shortage of crop
excellent resources and breeding theory, low degree of using molecular
breeding technology, lack of significant breakthroughs, and low level of seed
industry. The major gaps in crops cultivation as follows: the weak of crop
cultivation system theory and technology, inadequacy of the pivotal
cultivation techniques original innovation., unable to resolve the critical
technical problems. technology promotion system is imperfect.
V. The measures and recommendations for promoting the development of
crop science

The measures are establishing steady mechanisms for sustainable
development and platform, encouraging cooperation of the research on major
problems. The recommendations for the discipline study are enhancing the
crop scientific and technological basis and the application of basic research,
strengthening the research on new technology and new methods of crop
breeding, and speeding up the crop cultivation theory and technology

innovation.

18. Public Health and Preventive Medicine

Preventive medicine focuses on the health of individuals and defined
populations in order to protect, promote, and maintain health and well-
being, to prevent disease, disability, and premature death. The concept of
prevention medicine includes three main different categories, that is, primary
prevention, secondary prevention and tertiary prevention.

Over the past few decades, the content of preventive medicine has
undergone an evolution. In the late 1960s and early 1970s, preventive
medicine was brought to the forefront of public health reform. By the mid-
1980s, some of these strategies that led unanticipated outcomes had become

more and more obvious. Lifestyle factors were used as the foundation for
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raising health insurance rates.

The research content of preventive medicine is very wide; more than 20
disciplines are related. Modern preventive medicine expands single cure to
multi-factors comprehensive prevention. The scope of preventive medicine
research field is expanding, the research methods enhance strongly and the
social achievements of preventive medicine become obvious. As one of
methods for human health protection, modern preventive medicine not only
researches on the bio-attributes of human being, but also has more tasks in
aspect of the social attributes and influence, elimination, control of various
factors to population health. The research of preventive medicine changes
following disease mode and develops with the related basic disciplines. As a
discipline for researching group health, it develops also following the changes
of social demands.

Public health is to fulfill its responsibility in preventing death and illness
and promoting health. It changes with social, economic development.
Recognition for the public health changes with time passing, science and
technology advancement, change of national politics and economy, and
people’s ideology. The four props of public health are prevention, science,
care for the medically underserved, and interdependence, it defines its
purpose and role in protecting human beings against the threat of disease.
Preventive medicine that profited from multidisciplinary interaction is a
unique and well qualified for leadership positions in public health settings.

The scope of public health is very broad. It addresses an array of
challenges that include chronic diseases, mental health, substance abuse,
traumatic injuries, environmental and occupational health, etc. The
infrastructure required for respond to these challenges must include highly
skilled workforces, sophisticated information with data systems, an intricate
organizational capacity, and substantial funding.

Public health developed rapidly both in depth and in breadth. The
research can be defined as the generation of new knowledge providing the
scientific evidence for decision-making at the individual or social level. It
addresses a wide range of issues, that is, all infectious diseases and chronic
diseases, violence and injury prevention, birth defects, and bioterrorism. The

knowledge gained through laboratory science, genomics, proteomics,
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biochemistry, pharmacology, epidemiology, and biostatistics. Social sciences
permitted us to do it more and better. Policy sciences particularly analyze the
economic costs of illness, the cost effectiveness of interventions, and the
quality of health systems.

Chinese government paid high attention to preventive medicine and
public health, and increased investment in them since Severe Acute
Respiratory Syndrome (SARS) broke out in 2003. Following the high-speed
development of Chinese economic society, ceaseless changes of Chinese
disease pattern, and people’s requirements for health protection, we are still
facing the huge challenges and chances in preventive medicine and public
health field as below: (1) Bioterrorism becomes new hotspot with the
existence of new and old infectious diseases threat; (2) Non-infectious chronic
diseases aggravate public’s health. Lifestyle-related diseases are increasing the
risk of life expectancy leveling off. Risk factors, such as smoking, obesity,
lack of physical activity, high consumption of alcohol, injuries and accidents,
cause premature death and chronic disease; (3) Environment related diseases
and occupational diseases will exist for a long time; (4) The problems related
to mental health and psychological health become prominent; (5) The
incident of accidental injury increases ceaselessly; (6) The older population
brought high burden to public health; (7) The problem involving food safety,
health protection of children and women; (8) Emergence ability for handling
unexpected public health events doesn’t meet the needs.

Prospecting the future, our main task is to integrate various kinds of
available resources, to implement generally plan scientifically according to the
social needs and Chinese objective conditions, to work out the preventive
medicine strategies, and Chinese public health policy. Main contents include:
(1) Implement the policy “prevention is first” earnestly; (2) Developing the
legal system and strengthening the supervision and law enforcement;
(3)Strengthening the governmental public health infrastructure, it forms the
backbone for the public health system; (4) Reforming the public health
management system and eliminating the gap between preventive medicine and
clinic medicine; (5) Encouraging NGO to participate and play an important
role and building a broad base; (6) Combining with practical works and

carrying out the applicable research on preventive medicine vigorously;
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(7)Reinforcing the important disease control; (8) Keeping the open door
policy and utilizing international resources fully to propel the development of
our public health cause.

From a brief retrospect in development of preventive medicine and public
Heath, we conclude that the development of preventive medicine relies on the
development of public health, however. the development of preventive
medicine will further the improve public health system. Besides., it relies
more on all rounded development of every aspect of society, namely, political
system, economics, culture, etc. Notwithstanding we had made steady
progress, public health and preventive medicine will still face serious
challenge, at the same time, we also have a long way to go and a heavy load
to carry in the coming decades. Every individual and organization in our field

needs to keep moving forward and persevere for a very long time.

19. Urban Science

Urban science is the systematic summarization of the practices and
experiences of human settlements development, in terms of both theory and
methodology, in the process of constructing, rebuilding, and managing
cities. It has always being the research object for many disciplines. Because of
the wide range and profound influence of urban growth, the research results
of urban science will inevitably and timely reflect all aspects of human being’s
living environment, and always closely relate to major events and activities
around the world.

Based on the theory of human settlements, China’s urban science is in
the process of structure and improvement to form a scientific system. In
recent years, under the principle of “problems orientation”, the active and
fruitful work has been carried out in the fields of urban science, and focused
on the issues involving human settlements theory and discipline construction,
rural-urban development during the implementation of Western Region
Development of China, institutional reform of urban finance and investment
system, comprehensive prevention urban disasters, sustainable development
in the process of urbanization, “agriculture, rural areas and farmers” and
building of a new socialist countryside, as well as small towns.

The “ State Medium and Long Term Science and Technology
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Development Planning Program (2006-—2020)” put urbanization and urban
development into the list of the national key development areas, which
includes five priority subjects, they are urban and regional planning and
dynamic monitoring, urban function upgrading and urban space economic
utilization., building energy-saving and green architecture, environmental
quality control of urban eco-inhabitation, and urban information platform.

The research project themed “Key Technologies and Application in
Ecological Planning and Construction of Mountainous Cities” headed by
Professor Huang Guangyu from Chongqging University won the second prize
of National Award for Science and Technology in 2005. And in 2007, Chinese
Society for Urban Studies (CSUS) fulfilled a significant consultative project
themed “ Research on the Carrying Capacity of Chinese Cities and Risk
Management”. The project provides a practical guidance to rectify the
development orientation of cities around the country, to plan the development
priority zones in a scientific way., and facilitate the urban sustainable
development,

National Key Basic Research Program focuses on the basic researches of
urban sciences in the area of cross-disciplinarily and the frontline of major
sciences. So far, three projects have been approved and begun to be
implemented, they are “Integrated System Characterization Theory and
Ecological Control Mechanism for Modern Urban Diseases” in 2005,
“Research on Basic Scientific Issues of Traffic Congestion Bottlenecks in
Large Cities” in 2006, and “Earthquake Damage and Control of Urban
Infrastructure” in 2007,

In the 21st century, from the view of globalization to observe China’s
urbanization, it has become an innovative process in urban studies. China’s
urbanization research must be multi-angles and pay attention to the
development of economy, population, politics, culture, society, science and
technology, and environment, etc.

Key areas for application study on urban economics include urban leading
industry selection and the rationalization of industrial structure, urban
economic development capability evaluation and improving approach, urban
human resources development and employment promotion, urban land

development and housing security, urban infrastructure construction and
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operation, urban inhabitants income distribution and consume structure,
urban financing and investment pattern, and urban circular economy and
sustainable development.

Improving ecosystem and environment is an important issue concerning
with the rural-urban sustainable socioeconomic development and the
improvement of people’s living standard. From the general trend of urban
studies at home and overseas, there are three areas including urban habitation
ecology, industrial ecology, and urban life supporting system ecology will be
mainly focused.

The Urban and Rural Planning Act of the People’s Republic of China has
come into force on 1 January 2008. The urban planning study in China will
further transfer into the issues like strengthening the functions of
administrative adjustment and control in planning, balancing rural-urban
development, providing socialized public products; targeting healthy
urbanization in order to pay more attention on resolving social problems;
carrying out comprehensive rural-urban spatial planning and regional studies.

The future urban management research will include five tendencies, they
are urban ecological management guided by the concept of sustainable
development, high-efficient urban management guided by new public
management, public satisfaction management guided by the principle of
putting people first, multi-player domestic management in the principle of
wide public participation, and digital urban management represented by grid
and network management.

Culture itself possesses special economic potential. The development of
cultural industry and the improvement of local cultural quality, both of them
can directly create new economic value. Major urban culture research areas
include human settlements and local culture, urban eco-culture, urban
innovative culture, etc. In the future, China’s urban study shall pay more
attention to promote the innovative cultural industry and boost the culture
and urban harmonious development and joint progress, so as to facilitate
industry upgrading through cultural development.

Multidisciplinary integration is the only way to forward urban science.
We shall enable the balanced urban development of the five systems viz.

nature, human being, society, settlement and support network through
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integrated and mutual supplementary studies, and enable coordination and
virtuous circle of various factors in urban development through
interdisciplinary researches on building the eco-friendly cities. The future
orientation for the Chinese urban science shall stick to the health
urbanization, harmonious and eco-friendly cities in order to push the whole
society onto the road of civilized development featured by developed

production, abundant living conditions and favorable ecosystem.

20. Automotive Engineering

Over one century development, the automobile has become the machine
changing the world, the number one big goods in the world. Meanwhile, it is
becoming a kind of high-tech product with the machinery and electronic
technology integration. Since entering into 21st century, in order to deal with
the energy shortage and environment pollution, technology innovation and
invention are continuously surging throughout the world, which is cored with
automotive electronics and information technology. Science and technology
achievements regarding the automotive energy saving, safety, alternative
fuel, and new clean energy are changing from the quantity to the quality,
which predicts that the automotive technology development will achieve the
significant breakthrough.

In recent years., with the rapid growth of Chinese automotive industry,
China has become the second largest automotive market in the world, and the
annual production volume of vehicles has been listed the world third place. It
is predicted that the production volume will historically reach 10 million units
in 2008. Benefited from reforming and opening and independent innovation,
Chinese automotive technology has been improving continuously, the gap
between domestic and international technology level has been significantly
narrowed. The latest development on 8 technical areas in recent years is
outlined.

With the improvement of Chinese automotive products technology level,
automotive standards also has generally kept up with or closed to the
international advanced standards. At present, Chinese automotive standard
system has basically set up. On April 2007, 1169 sets of automotive and

motorcycle standards have been issued. Although Chinese mandatory
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automotive standards are making efforts to track down the international
advanced automotive regulations, the gap between Chinese present levels
with international regulation has also been maintained in some extent.
Afterwards, China will keep pace with the global development and struggle
to follow with the international development in the near future.

Thanks to CAD, CAE, CAS, VR and other technical approaches
extensively applying to the automotive research and development, it has
made the automotive R&.D process optimal, shortened the R&.D cycle, and
reduced the R&.D cost.

The vehicle body is the mark and symbol of automotive brands, which
embodies the level of vehicle design and development directly. In order to find
the rational design process of body structure type which combines with
safety, energy saving, and environment-friendly features, on the basis of the
body styling design, the body design consists of body strength and function
design. In the fierce market competition, body styling is one of key factors to
form the vehicle product competitiveness. In the future, the trends of vehicle
body development technology are R&.D process parallels with key technical
research; the styling technology structuring the featured brand will be the
mainstream of automotive development; mixed molding development
technology will be applied extensively; digital technology will a trend in
integration and virtualization.

Automotive engine technology progresses rapidly. which mainly is
demonstrated as follows: the research and application of variable valve
timing, turbocharger, and cylinder direct injection for gasoline engine, the
popularization and application of advanced fuel supplying system, electric
controlling technology and exhaust after-treatment technology for diesel
engine. Meanwhile, new material and new process have been extensively
applied to the engine manufacturing. Aiming at the scientifically
development, energy saving, and emission reduction in automotive industry,
alternative fuel technology has developed rapidly in recent years. The schemes
of improving engine performance, fuel economy, and environment friendly
performance are presented as diversify and plurality. The development and
application for power battery, hybrid power, and fuel cell technology also are

today’s significant trends for the global automotive industry.
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Currently, a significant feature of automotive chassis technology is that
the electronic controlling technology is widely used in brake system., steering
system and driveline system (or assemblies) , for examples, anti-lock braking
system, electronic stability program, electric auxiliary steering,
electronically steering, and others. Variable transmission technology using
advanced electronic control system has also developed rapidly and widely
applied. In recent years, the domestic enterprises have gained many fruits in
advanced parts R&.D of braking system. They also have done lots of work in
ABS development. However comparing with the oversea similar products,
there are still big gap between them. EPS, SBW, AMT, AT, CVT and
other advanced devices are also in progress. Some enterprises have obtained
the big advancement.

Today, the domestic and oversea automotive enterprises have taken the
application of electronic technology as one of the most important measures to
develop new model, and improve vehicle performance. By now, in the
developed vehicle production country, the value of automotive electronic
products has accounted for about 27% of total manufacturing cost for each
vehicle averagely, even above 40% in luxury cars. According to the forecast,
the average cost for equipping the electronic devices will increase to 35% of
total vehicle cost by 2010. The rapid development of Chinese automotive
industry provides huge markets for the application of automotive electronic
technology. Among the vehicles produced by domestic enterprises, the
application level for JV’s cars is closing to the overseas level. But speaking for
the independent branded cars, it still has big gap comparing with the
international advanced level. In the next years, China will focus on
researching the electronic technology and relative products which can make
the vehicle more energy saving, more environment friendly. and more safe.
In terms of technology level and quality, China will make efforts to narrow
the gap with international advanced level, and make middle and low-end
products meet the first-class international level.

Since the earlier 1970s, America, Japan and some European countries
has begun to initiate the electric motor research and development. China also
has invested a number of manpower and money into the electric motor R&.D,

and has acquired a series of research achievements. However, for the
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commercialization and practical application, there is still a very long way to
go. It is predicted that Chinese R&.D level and industrialization degree will
reach the international advanced level by 2010. The future trends for domestic
and oversea electric motor technology are following: pure electric motors will
trend towards small and mini type; there will be big differences between
domestic and oversea development on hybrid power vehicles, China mainly
takes the city buses as hybrid products, but the others countries mainly focus
on the R&.D and production of hybrid cars. The R&D for plug-in charging
hybrid vehicle technology will be the hot. Fuel cell vehicle is the ideal clean
energy vehicle, but the ratio of performance to price at the present is too low.
It still can not put into the market until it has new breakthrough on the basic
material and theory.

The development direction of the global automobile manufacturing
technology is that the light weighted materials are applied popularly, the
green manufacturing technology is spread, the digitalized manufacturing
technology is extensively used, the flexible and automated production way is
actively boost, and computerized integration manufacturing technology is
used. In recent years, China’s vehicle manufacturing technology level has
been greatly improved. Advance equipment, new production process, and
new management method are surging constantly. However, in general, there
is some gap between Chinese and international levels. It is mainly shown as
following: weak independent innovation ability and R&.D ability; key
advanced, précised, and sophisticated equipment still depend on importation;
low parts and components manufacturing level; high energy consumption;
poor ability on pollution emission, recycle, and reuse.

The main trends to automotive material technology development are; for
the steel materials, the amount of high strength steel will increase
significantly; the application scope for the Al alloy will be further expanded
in vehicles; Mg alloy application is presented a rapid increase trend; the
amount of plastic and relative syntactic material also increase constantly; the
development of powder metallurgy material trends towards the direction of
large sized and high strength; the stainless steel has begun to be use in
vehicles. However, for a rather long time to come, steel will still be the

dominated automotive material. Light weighted material application is one of
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main ways to realize the automobile light weighted. The important direction
for future material technology is that carbon fiber, Ti alloy and metallic
composite material will become the new generation of light-weighted
materials. At present, Chinese automotive material system has been formed
primarily. The importation dependence degree for high performance steel,
plastic has been decreased year by year. Al alloy and its forming technology
can basically meet the demand of current automotive industry. The

development and application for Mg alloy has presented a good start.
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