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Foreword

China has seen extraordinary economic growth since adopting the policies
opening the economy over the last decades. This growth has been centered in
particular cities and provinces, yet barely a single town or village in China remains
untouched by the rising level of incomes that the growth has generated. However,
along with uncontrolled growth comes environmental damage. Industrial
processes invade the air, contaminate the soil and pollute the waters. Rapid
urban growth, especially sprawl, causes loss of farmland, problems of disposal
for sewage, chemical contamination of the food supply, invasive diseases, and
many more contemporary ills. Wildlife and biodiversity, two of China’s great
fortunes, are threatened. Natural hazards that once threatened few, now threaten
many. Changes have taken place that will impact the environment for centuries.
While many have risen from poverty and sickness to health and prosperity,
there is more than ever a need to take full account of our present day
environmental problems, and to devise science-based solutions to them so
that their impacts can be minimized, and the people as a whole benefit.

Environmental science is a young discipline in China, but its basic
principle—that we are stewards of the earth and its resources for the
generations of people yet to come—are common themes in Chinese history.
The prudent leader ensures wealth and prosperity not just for now, but also in
the future. To create a generation of scholars and scientists who can work
tirelessly for China’ s environmental sustainability is no easy task. At the
University level, there is a strong need for teaching materials that can be used
for educating that new generation. This book is such a resource. It promises to
the diligent reader access to all of the methods and techniques necessary to
measure, monitor, assess, analyze and manage the environment using scientific
methods and statistical rigor. It provides a hands-on means by which to use the
popular MATLAB coding language to calculate and analyze environmental data. I
lists, discusses and demonstrates a suite of statistical tests, methods and
approaches that will equip the young scientist with the most up-to-date tools to
work to understand and protect our environment. As we discover more and
more that all things in this world are connected, and that all science is



« I - Foreword

international, then we hope that the impact of this volume will carry beyond the
shores and mountains of China, and echo around the world. To the next
generation of highly trained scientists, we dedicate this book. May their
generation treat our planet far better than has ours.

Waoy G Ao
Keith C. Clarke
Department of Geography,
University of California at Santa Barbara
2008-12-24
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@ BELEENFHELARAFEE HEL T FWBRAMEEL,

@ RARERNLBES X URAAREIAREE.
CETTENEY N P TEPV LT EET T STES TR
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EE LM ER, B, FEEHHERARKE, TR EHBRAMIEHRE
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FEHEEER SRR SR SGETRER, FENYEETRRESRITEZ
HWEKR, AEREEZETEMAESWIAESEHTMIR. BE . S8R LER
REgRGEIHENEABRE, REFRGEEER BN RBBESLARITTF
ZIH BB

1.1 IREMES TR

HESETEERFABRARRE, AR RANEETHE. ERBEAREL
. ALEREVARHEBESTERMAA. RAWESHERE . AR EREM
FIABEMA, AR T X RF 2 5 TRA RS —REM , 4 880 BO0 B 4 2R IR

Gt ERRER. B AEFFRETIH TR, WATRENRA, Bl

REI®. BXL L. GHHEEFESRRE, FRETTRAF S, Bib, B FEL
HHERTESANELT AR, B R, S N ERIEE.

1.1.1 REIEBEHAR

1. ®

Bl (science) W HAREBEREH, BHERZ W R INMZ5, B¥HR RS
FE AT O R MR N AT H R B AR TE TR DR SRR R A REE,
AT R 1t 7 . A3 R WL B 2 AR AR R, LR B e R AT
HEBRE R, B, B2 5T S0 5 16, B0 R B A A5 A 2 T 5T 10 1)
., VLMD SR AR, WAEY, AEREAT.EEE WM RNE, A6k
Pl SRR S, BT B AR A S, TR & A W i 760 % 58
A R H R RS, B . By X ANKR. R BREBE
;@ BREFMERM R, EE HERRHENHER, BREEREH,

TG X A S (6, B 2 VT BE SR R R B, B 2 R T R A9 5 R T SR SR MR
F. BEERUTESHNEL.O BRBNERBENRE., © THETEN, 2
BEE-SRREE. RRERNOTEZ -RFRER, mEkxHFAMER
By FR I , 3 S R A R, W — T S R B R A, A
WEEAEEE FERER, E1AKRIEE XS, tSERE 2T
EMERHTRE. AEERTUATRERAAMBEH U RELRMNE L,
R HBEREREE AN EER X ARE, RE BB LR EE SR
ERBR. BEHANEEERT BRI AANE. NYETEElRE Wi
Foop, R R A SRR R HLA , B LR 0 S R BT AR E LS

i 9% IF 1 , B2 7 1 (scientific method) i X 45 3% M 40 2088 & , SR & W
SEG s LUHER Rl , AT BRI AR B R B, T RAE R i SC AR, 345



1.1 RmPSSTIRES . 3.

TEHRMEREEE., H, B2 IEOE0 RN B TN MER. B
FERERE.O fFARARREERNERIERAE? Q REFCAMKHEEL
MY @ FEREHEFHE ? MAREHE? @ REFEE  BRETH
ARBRIFFEEREERT © WATHR G BB, 5% BB B
XEBREETREEMA . REENRR? @ #-PRBBEHFHTEEER MG
247 IfTEBAR EERER 2L HENEE, IRE.ER, BIEEH
BRE.TUEZHEERBHOBERIA. ER¥ETRAL EX ARAEE B
RERW. BERTUARE MLREN, FEIHEEREHEX S EE K
B,

P RN E R THRPH LB AT A BIARTE B8 R B [F B IE
. R, XHNRELCIERER, B EITREMTA MM EREREER.
TR T2 5, LhRFRFA A AR EH R, B, RESE
(scientific attitude) KR} HEEMEE., RIEBEFREFEZZOLE, GHF.
O BARBERYPIESI, GERANFT L. @ BEAEEORH, NEMR
R RME FARKER, O MERFRREEBROFESE. FEH
RERMM, R MREREEN EBERFERENER.

MEFEFRLUR FEERENAZ ARSIBALGH HKL), EXEMHER
(B . B b, B2 LUR AR KB N7 AME - LERHEm.,
BE,ERAMERMF IO KBH. #AZFRUEATAZL,. KB&
MRS R. @ ZHld. SEXRR/RAL, HEITLEBHNER.
Aid, ER R YA KRB AR RN, AR RAEN R ARG
FREXEERKISEA R, 1R SR 7T 88 58 AUA B SRR LK .

HXRHEERKABHEN . BE X BB RARGER.O EHh. @ K
BMESHSENEM, BVFEEE B ER. BERACARIER MBI
i EAMERRENEHK. HAMNKE, BAERCHBEIEN, XRE—
MRS, REREEHE - MEFETENIERSBEE. LKL £/
Pemn HARERRESRAmEE. ¥R 5% A8 F1 AW
B, XEFHEABEREBBE R L E R, ENREER, B2
B A A B . B2 FATRERISHERILE, BH¥# 4 238 #H 2 Wit
FORBTRARA BT,

BeAh , BEF T LA 2800 AU R E SIERR 2. BIERER O FRER
B0 ERBEE REAEAMEREREL, B ERZARKAFESLE. B
AR RRA R ERIESIAR. . EE SRS, FUHNEREES
FEMEEWO B XS ERENARRBREOE . FER R TRERE,
FEWEW. EHPES BE EEMEREFT TR WEAHOPERZ#



+ 4 - 1. REHEHHF|MLTE5RE

. B B2 S, BEE F R A B ARSI F R 2 R A T BB
ﬂzjﬁﬁ%a

2, T#

TRSHERE,.MAXAGREZARER. TRUETHEBRATAE
FEREME . THEENAR RN, 3 MmEs TR SULN, SR F et
%, FEik, TREUMEAREE R, NAEAR EEE, SRR . EH.
LIRS RS SR AR T A R S RIE KRG T , LIS U9 2R 8, BT
TR HMATH, BEAEHH B iR

T # (engineering) B IR ARSI, AP EH KRB IR ENRBHBERT
B, IMRMEEMR TR . ZEEFTR AZTE BFIR MR TE GTENLT
B AFIR.MXERMFE TR, TRMIEBMAMMEE. LT8R
W, KA, REABERNEHAEERATR, TEMOTEERREA REE
AL B T P A B S, T A 7T £ B T A0 T 5K B 7 A R ﬁ*ﬁ‘ﬁﬂlﬁiﬂﬁ
RIBFFEMERBEREE.

3. R

F AR (technology) SR AEHBE ARABFEAR SN L REH B H X A, B
RLBRATERBIER AR, PR, AR TIFEMNATRE BB REMNR, §l &
FTESEN,. HEALTE., SHEAFAR . BEAREALR AP ELRAE, B
FHEEEFEHACHAPHARERER.

LT, REAERETR P EMFERAENES. B A (hightech) 218
MNEFHFERRT FRAE KA B SERDRNRENAH, F
FRE TR, BEREE N L. A —FMmE, B0, 2EBOFE L™ 5 EH &
HREPHHERED) LLEKE, RRATLRETR TREARAGAR. SHEAHE
THAHE FHARFAHE RABAEREFSFA.TUBERAERE —E
REHWRARZFR R  BWABRKEES THRAES .

1.1.2 SRERFEEM

1. RESFRERF

Albert Einstein 3¢, 5 R Z ShH M BE . M LIFBER, RIERED 5
HREFZR, RERRZANEE, AERRRE, FEEFMAXNT -1 E
H ZERTERA G Y BRARHT AR EE-TER REERNE
WEXNERTEXNR YR CRERAE R, B RERNTE. B, B
SRR ERFEHFAFREBEEMLWARE, MARHREMNALERE
NI . R, SRR R E A SRR AR XA, FRER
ST X B IR R X AR IR s AR AR 4 3R 3R .



